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ABSTRACT 

A forest is more than trees alone; it encompasses a complex interacting relationship 
between living and non-living components. The term "ecosystem" has been used in 
this publication to identify and describe single forest entities. Twenty-three ecosystems 
have been described, and their implications in forest management have been identified. 

Forest lands (excluding water ) occupy about 326,506 km2 or 50.1 percent of 
Saskatchewan's total area. Provincial Forests and Park Lands within the Mixedwood 
Section represent 64,503 km2 or 1 9.7 percent of the total forest land area. About 57.6 
percent of this land is productive, and contains 1 96  million cubic metres of merchantable 
softwood and 206 million cubic metres of merchantable hardwood volume. Although 
4.0 million cubic metres of merchantable wood (softwoods )  are produced annually, 
the potential productive capacity of this land is 1 3.6 million cubic metres of softwoods 
per annum. 

The source of most forest-related employment and the largest supplier of raw materials 
for forest products is the Mixedwood Section. However, an escalating demand for land 
by other factions and large scale forest utilization threaten to reduce the land area or 
weaken the natural ability for species regeneration. I t  is the authors' belief that maximum 
forest production, continuous natural forest succession and the maintenance of an 
ecological balance may be achieved by intelligent forest management within the context 
of forest ecosystems. 

In this edition, advanced mapping, statistics and ecological knowledge have refined 
the information published in the first (1976 ) edition. 
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PREFACE 

Statistics are pointing to the broadening gap between the increased consumption 
and limited supply of resources. Among those deficiencies, a global shortage of wood 
has been predicted by the year 2000 (Manning and Grinnel, 1 971 ). This is a particular 
concem of the Forestry profession and woodland managers, as they are at least morally 
responsible for introducing proper and timely corrective measures. 

Although Saskatchewan will probably not be faced with a wood fibre shortage (in 
a broader sense ) in the next 20 or 30 years, we cannot advocate an abundance of 
merchantable wood of all species at the present time. Since climatic and economic 
factors will, in all likelihood, prevent the efficient utilization of northem areas for an 
unpredictable time, any speculation conceming the possibility of increasing the land 
area of the present commercial forest is without firm foundation. Moreover, the steady 
encroachment by other land-use sectors such as agriculture, parks, roads, etc. will 
continue to reduce the present wood-producing areas of the south. It is not hard, therefore, 
to predict that in the future more wood volume will be expected from a smaller area. 

Saskatchewan can face this challenge with intensive forest management policies 
and methods. The forest land capability survey, completed in 1 972, convincingly 
demonstrated that the productive capacity of the survey area of 1 4.6 million hectares 
including the Mixedwood Section, is about 2.6 times the actual production (Kabzems 
et aI., 1 972 ). Recent calculations for the Mixedwood Section alone indicate a potential 
of 2.94 times the present production. 

In this publication an attempt has been made to introduce an ecological approach 
to forest management whereby short-term forest stand inventories would be replaced 
by permanent land-based ecological forest units or ecosystems. 
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CHAPTER 1 

INTRODUCTION 

1.1 THE STUDY AREA 
The Mixedwood Forest Section extends in a 35 to 285 kilometre wide band across the 

Province in a northwest to southeast direction between approximately 520 and 560 North latitude 
(Figure 1 ). It is a composite of the Mixedwood and Mixedwood-Parkland Transition Ecodistricts 
(Harris et aI., 1983). 

Administratively, the area is composed of the following: 
(a) Settlement or agricultural area 
(b) Provincial Forests and Parks 
(c) Indian Reserves 
(d) Prince Albert National Park 

TOTAL 

35,579 km2 
70,355 km2 

1,755 km2 
3,875 km2 

111,564 km2 

This survey is limited to the portion occupied by Provincial Forests and Parks. Table 
4 shows the land distribution by forest associations and other land categories. 

Generally, the Mixedwood Section is a gently to moderately rolling glaciated plain, with 
elevations ranging from about 305 metres a.s.1. in the Carrot River Lowland to about 815 
metres a.s.1. on the Pasquia Hills Plateau. The Churchill and Saskatchewan River systems 
are major waterways which drain this Section to the northeast (Figure 4). A more detailed 
description of the physiography is given in Chapter 1.1.1. 

1.1.1 PHYSIOGRAPHY 
The Mixedwood Section of the Northern Provincial Forest occurs within the physiographic 

area known as the Interior Plains of North America which comprise a vast area of relatively 
low relief extending east and north from the Rocky Mountains to the Precambrian Shield. 
In Saskatchewan, the Mixedwood Section occurs mainly within three Physiographic Regions 
within the Interior Plains: the Manitoba-Saskatchewan Lowlands, the Saskatchewan Plains 
and the Alberta High Plains. A minor proportion occurs within the Manitoba Lowlands and 
the Athabasca River Lowlands. 

Within each Region a number of Physiographic Sections have been identified (Figure 
2). The following is a brief description of the Physiographic Sections which occur within 
the Mixedwood Section of the Northern Provincial Forest. 



Figure 1, Aerial extent of the Mlxedwood Section · a composite of the Mlxedwood 'and 
Mixedwood-Parkland T,.n�Uon Ecodlstricts 
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Published and unpublished maps and reports by the Saskatchewan Institute 01 Pedology, 
as well as the Geologic and Physiographic maps of Saskatchewan, were consulted in this 
Section and in Sections 1.1.2 and 1.1.3. 
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Figure 2. Physiographic divisions of the Mlxedwood SectIon 
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C. MANITOBA LOWLANDS 
C1 - Westlake Lowlands 

D. MANITOBA-SASKATCHEWAN LOWLANDS 
01 - Swan River Lowland 
02 - Carrot River Lowland 
03 - Lac La Ronge Lowland 
D4 - Lac lIe-s-Ia-Crosse Lowland 

E .  SASKATCHEWAN PLAINS 
E 2  - Assiniboine River Plain 
E3 - Saskatchewan Rivers Plain 
E4 - Quill Lake Plain 
E5 - White Gull Creek Plain 
E6 - Montreal Lake Plain 
E7 - Beaver River Plain 
E8 - Methy Portage Plain 
E9 - Duck Mountain Upland 
E10 - Porcupine HillS Upland 
E11 - Pasquia Hills Upland 
E12 - Wapawekka Hills Upland 
EI7 - Waskesiu Hills Upland 
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G. ATHABASCA RIVER LOWLANDS 
G1 - Clearwater River Plains 



C. Manitoba Lowlands Region: 
C 1 Westlake Lowland: 

Occurring at elevations between 320 and 370 m, this level to gently undulating Section 
occupies a small area within the Mixedwood Section. 

Surficial deposits within the Provincial Forest portion of the Mixedwood Section consist 
predominantly of organic materials (peat). The thickness of peat varies from approximately 
0.5 to 3 m. The mineral substratum includes alluvial, beach, resorted till and lacustrine deposits. 
Dark Grey Chernozemic and Luvisolic are the dominant mineral soils. 
D. Manitoba-Saskatchewan Lowlands Region: 

D 1 Swan River Lowland: 
The elevation of this gently undulating to rolling Lowland varies from 425 to 455 m. 

Luvisolic profiles developed in glacial till are the dominant soils within the Provincial Forest 
portion of the Mixedwood Section. Soils of recent origin may be found along the Swan River. 
Some Dark Grey Chernozemic soils developed on glacial till also occur within the forest 
fringe. 

D 2 Carrot River Lowland: 
This gently undulating Section borders the Manitoba Lowlands and Saskatchewan Plains 

Regions. Elevations range between 305 and 455 m. 

The surficial glacial deposits consist mainly of glaciofluvial, glaciolacustrine and fluvial
lacustrine sediments. 

Luvisolic, Brunisolic, Gleysolic and Organic soils dominate within the Provincial Forest 
portion of this Section. Dark Grey Chernozemic soils also occur. Many of these Chernozemic 
soils are very productive for both agriculture and forestry. 
D 3 Lac La Ronge Lowland: 

This undulating to gently rolling Section borders the Canadian Shield. It ranges in elevation 
from 365 to 455 m. Preglacial sands underlie most of the area, and consequently sandy glacial 
tills are of common occurrence. Sandy fluvial-lacustrine deposits also occupy fairly extensive 
areas. 

Luvisolic, Brunisolic, Gleysolic and Organic soils dominate this Section. 
D 4 Lac lIe-a-la Crosse Lowland: 

This gently undulating Section, which also lies adjacent to the Canadian Shield, varies 
in elevation from 395 to 455 m. The orientation of lakes and presence of material in the 
drift, whose source is northwest of this Section, suggest a southeast movement of the glacial 
ice sheet in this area. 

Brunisolic, Luvisolic, Gleysolic and Organic soils occur within this Section. The Brunisolic 
soils are developed mainly in sandy fluvial and fluvial-lacustrine deposits, whereas the Luvisolic 
soils are developed in finer textured deposits. 

E. Saskatchewan Plains Region: 
E 2 Assiniboine River Plain: 

This Section occurs entirely within the agricultural area, and for purposes of this report, 
no further description is provided. 

E 3 Saskatchewan Rivers Plain: 
This gently undulating to rolling Section is located at elevations ranging from 455 m to 

595 m. 
Meltwater sorting of the glacial deposits has formed areas of sandy deposits which are 

very prevalent in the Provincial Forest portion of this Section. In some areas these sandy 
deposits have been reworked by wind to form dunes. 

Regosolic, Brunisolic, Dark Grey Chernozemic, Gleysolic and Organic soils commonly 
occur within the forest areas. Some Black Chernozemic soils also occur. 
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E 4 Quill Lake Plain: 

This Section occurs entirely within the agricultural area, and for the purposes of this report, 
the description has been deleted. 
E 5 White Gull Creek Plain: 

The elevation of this gently undulating to rolling Section is between 455 to 550 m. 
Soils of this Section are developed mainly in fluvial-lacustrine, glacial till or glaciofluvial 

deposits. 

Luvisolic, Brunisolic, Regosolic, Gleysolic and Organic soils commonly occur within this 
Section. 
E 7 Beaver River Plain: 

This gently undulating to rolling Section, whose northern extremity borders the Canadian 
Shield, ranges in elevation from 455 to 550 m. 

Modification of the drift by glacial meltwater has resulted in numerous outwash deposits, 
as well as banded deposits which contain thin layers of fine textured material within an otherwise 
coarse or moderately coarse textured fluvial-lacustrine deposit. Relatively shallow fluvial
lacustrine materials overlying glacial till also occupy fairly extensive areas. Glacial till and 
glaciolacustrine deposits also occur. 

Luvisolic, Chernozemic, Brunisolic, Organic and Gleysolic are the dominant soil profiles 
within this Section. Productive Black Chernozemic soils developed from sediments deposited 
by glacial Meadow Lake are found in the agricultural area near the town of Meadow Lake. 
E 8 Methy Portage Plain: 

Located at the northwest extremity of the Mixedwood Section, this gently undulating to 
rolling plain borders the Canadian Shield, and occurs at an elevation between 455 and 550 
m. 

Soils are mainly Luvisolic, Brunisolic, Organic and Gleysolic. The parent material of the 
mineral soils consists predominantly of glaciofluvial, fluvial-lacustrine and glacial till deposits. 
E 10 Porcupine Hills Upland: 

This gently to strongly rolling Section ranges in elevation between 550 and 760 m. 

Luvisolic profiles developed in glacial till are the dominant soils. 
E 11 Pasquia Hills Upland: 

The Pasquia Hills Upland is located to the north and separated from the Porcupine Hills 
by the Manitoba-Saskatchewan Lowlands. The topography is gently to strongly rolling with 
elevations ranging from 550 to 815 m. 

Bedrock deposits which include calcareous and non-calcareous silts and clays, and 
calcareous shales containing thin beds of clayey limestone, may be encountered at shallow 
depths. Hence, soils developed in shale-modified glacial till may be found. 

Luvisolic, Organic and Gleysolic are the dominant soil profiles. 
E 12 wapawekka Hills: 

This gently to strongly rOiling Section varies in elevation from 550 to 760 m. 

The bedrock geology indicates that preglacial sands occur in the northern part of this 
Section. As a result, sandy glacial tills commonly occur in this area. Extensive areas of shallow 
fluvial-lacustrine material overlying glacial till occur within the western half and southern parts 
of this Section. The east-central part of this Section consists dominantly of soils developed 
in glacial till. Glaciofluvial and fluvial-lacustrine deposits also commonly occur in this Section. 

Luvisolic, Brunisolic, Gleysolic and Organic are the dominant soil profiles. 
E 17 Waskesiu Hills Upland: 

This gently to strongly rolling Section includes most of the Prince Albert National Park, 
and extends northward slightly past Dore Lake. Elevations range from 520 to 760 m. 
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Luvisolic profiles developed in glacial till are the dominant soils occurring in this Section. 
Brunisolic soils of fluvial-lacustrine origin commonly occur in the northern part of this Section. 
Overlays of fluvial-lacustrine material on glacial till occupy a fairly extensive area. In addition, 
this Section also contains significant areas of Gleysolic and Organic soils. 
F. Alberta High Plains Region: 

F 6 Thickwood Hills Upland: 
This gently to strongly rolling Section occurs at an elevation between 550 and 760 m. 
Within the Provincial Forest part of this Section, Luvisolic profiles developed in glacial 

till are the dominant soils. 
F 7 Mostoos Hills Upland: 

This upland occurs at elevations ranging from 395 to 670 m. The dominant landscape 
consists of a gently to strongly rolling glacial till plain and eroded escarpments. 

Luvisolic profiles developed in glacial till are the dominant soils in this Upland. Brunisolic 
soils developed in glaciofluvial deposits as well as Organic and Gleysolic soils are common. 

G. Athabasca River Lowlands Region: 
G 1 Clearwater River Plains: 

Elevations range from 305 to 610 m. 
The portion of this section occurring in the study area is relatively level terrain which 

is dominated by Organic soils. 

1.1.2 SURFICIAL DEPOSITS 
Within the past two million years, Saskatchewan has been subjected to four glaciations. 

The most recent, known as the Wisconsin, progressed in a southwesterly direction, and is 
believed to have covered all of Saskatchewan with the exception of the southwest corner. 
It receded about 10,000 years ago. 

As the glacier advanced, it picked up material from the underlying bedrock and previous 
glacial deposits, and re-deposited it to form the parent material of our soils. Within the 
Mixedwood Section, the following types of glacial deposits occur: 

Glacial till: A variable mixture of boulders, sand, silt and clay deposited by glacial 
ice. 

Glaciolacustrine: Stratified sediments (silt, clay, sand and minor coarser material) deposited 
on the bottom of glacial lakes. 

Glaciofluvial: Coarse textured materials (sands, gravels) deposited by streams flowing 
from melting glacial ice. 

Fluvial-lacustrine: Sediments deposited under alternating or overlapping glaciolacustrine and 
glaciofluvial conditions. Generally sands, loamy sands or coarse, medium 
or fine sandy loams. 

Post-glacial modification of the glacial drift has resulted in the formation of the following 
deposits. 

Alluvial: Material deposited as a sorted or semi-sorted sediment in the bed of 
a stream, or on its flood plain or delta. Usually sands, silts or clays. 

Aeolian: 
Colluvial: 

Sand and silt transported and deposited by wind. 
Material redeposited at lower elevations as a result of gravitational forces. 
Commonly occurring along steep slopes. 
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The Organic terrain may be differentiated into three broad categories, namely: 
Bog: An area in which the dominant peat materials are sphagnum and forest peat. The 

groundwater is usually acidic and nutrient deficient. 

Fen: An area in which the peat is derived from sedges, grasses and reeds. The 
groundwater is usually near neutral and nutrient rich. 

Swamp: An area in which the primary peat materials are forest and fen peat. The groundwater 
is usually neutral or slightly acid. 

1.1.3 BEDROCK GEOLOGY 
Beneath the glacial drift, bedrock deposits are found. Their origin is the result of a sequence 

of events that occurred many millions of years ago. The oldest bedrock deposits which presently 
outcrop in the Canadian Shield, were formed during the Precambrian Era, approximately 3,000 
million years ago (Richards and Fung, 1969). 

Approximately 500 million years ago, the Precambrian rocks sloped southward in a basin
like fashion. The rim of this basin occurs at the present south edge of the Canadian Shield. 
Subsequent to this, a series of marine and non-marine deposits and erosional events have 
occured within the basin area. 

The uppermost bedrock deposits beneath the Mixedwood Section consist of materials 
deposited during the Cretaceous Period, dating back approximately 135 million years. Generally, 
these consist of silts, clays and shales. Sandy bedrock deposits occur along the northern 
part of the Mixedwood Section, and have contributed to the sandy glacial till found in that 
area. 
1.1.4 CLIMATE 

Saskatchewan's location in interior North America at mid-northern latitudes confers on 
it a continental climate, with short, warm summers and long, cold winters. The seasonal weather 
variations are determined by three different air masses that invade the province: cold and 
dry air from the continental polar region especially in winter, cool and moist air from the 
Pacific, and occasionally warm and moist air from the Atlantic and the Gulf of Mexico. Most 
precipitation falls during the summer months. 

Regionally, the climate varies from humid and cold in the Subarctic Boreal Ecoregion 
to very dry and warm in portions of the Grassland Ecoregion. The Mixedwood Section occurs 
within a subhumid and cool climate. Table 1 summarizes climatic data as it relates to the 
various ecodistricts within Saskatchewan; whereas Table 2 presents climatic information by 
the various Physiographic Sections which occur within the study area. 
1.1.5 VEGETATION 

The long term interaction of such environmental factors as climate, soil and topography 
is well reflected in the natural forest cover in Saskatchewan. The Ecoregions and Ecodistricts 
described by W.C. Harris, A Kabzems, AL. Kosowan, G.A. Padbury and J.S. Rowe for 
Saskatchewan are outlined in Figure 1, and their land areas with major cover types are listed 
in Table 3. 

Photographs of typical landscapes of each Ecodistrict are presented in Figure 3. 
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Table 1. Climate of Ecodistricts1 

Mean 

1. Subarctic Boreal a) Northern Transition 369 208 -27.4 

2. Northern Boreal a) Athabasca South 390 249 -24.0 + 16.2 
b) Northern Coniferous 450 270 -23.7 +16,9 

3. Southern Boreal a) UDDer Churchill 457 300 -21.4 +16.8 subhumid-coo! 
417 270 -20.5 +17.0 subhumid-cool 

Manitoba Lowlands 472 285 -21,£1 +18,3 1,480 subhumid-cool 
Mixedwood-Parkland Transition 420 270 -20.0 +17.0 subhumid-cool 

4. Parkland a) Grove 410 265 -19.2 + 1 flO 
b) Aspen-BurOak 430 270 -17.3 +1�W 

5. Grassland a) Mixedgrass Prairie 375 240 -16.9 +18.7 00 - .. • " -
330 210 -14.6 +19.2 
310 205 -14.5 +19.1 

6. Hills a) LodgepolePine-Fescue 494 280 -11.3 +17,1 
Prairie 

1 Taken trom Harris et aI., Ecologicall'legions of Saskatchewan. 1983. 
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Table 2. Climatic data for the Mixedwood Section within the Provincial Forest1 

C1 
Dl 

D4 

E3 

E5 
E6 

Phylliographlc $ection 

£10 
El1 
E12 Wanawekka 

E17 WllSKBSIU 
Fe 
F7 
OIl 

Mean 
Temperature 0(: 

Growing SeQ()n 

lllcngth 
(Oays) 

TaKen from Eilis et aI., "The Physiographic Divisions of the Northern Provincial Forest in Saskatchewan", 1970 

Pr�lpltation (em) 

Annual May,SlIcpt 

25.40-27.94 



Table 3. Forest cover types in Saskatchewan 

TotalAma 

85.096 

Elm-Ash-Manitoba 
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Table 3. continued 

Mixedwood-Parkiand 
Transition (3d 

Aspen Grove (4a 

Aspen-Bur Oak (40) 

Grassland 

Tota! Area 

72.256 

8,713 

173,988 

tA-bPo-b05+ 
(wE+gAs+mM 

183 Ipe-wS-tA+bPo 

1 Taken from Harris et Ecological Regions of SaskatChewan, 1983 

Pine-Aspen 
Balsam Poplar 
Tamarack 
E!m-Ash-Manitoba 

ws) 

White 
Jack ,"",,;"'_'�"r,.,n 
Jack Pine-Biack Spruce 
Tamarack 
Black 
White 
Elm-Ash-Manitooa Maple 

2 Tree species are listed in order of decreasing merchantable volume. Abbreviations for tree species occurring 
the Mixedwood Section are found in Appendix 1 

3. Recognized cover types have been listed according to thelr prevalence by land area. as ascertained by the forest 

4 indicates a trace amount of species present \/olume (less than one percent) 
� within parenthesis indicates volume accumulation 
-indicates species are greater than one percent by voiurne 

5 bO symbolizes Bur 
6 iP symbolizes Lodgepole Pine 
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Figure 3. TyP'ca1 Ecodlstrict landscapn In Saskatchewan 

la. Northem Transition 

Open black spruce-lichen forest is the 
dominating forest cover type. 

28. Athabasca South 

Active sand dunes are unique features. 

" 

28. Athabasca South 

Sandstone till with open jack pine cover 
dominates, but prominent eskers with 
limited tree growth are also typical features 
of this Ecodislrict. 

2b, Northern Conlterous 

Numerous lakes, irregular topography and 
diverse forest cover make this a fascinating 
Ecodistrict. 



Figure 3. continued 

3a. Upper Churchill 

Undulating to rolling topography, sandy 
and gravelly ridges with jack pine and 
aspen, and peaty lowlands with black 
spruce characterize this Ecodistricl. 

le. Manitoba Lowlands 

Patchy stands of black spruce and 
tamarack occupy poorly drained lowlands. 
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3b. Mlxedwood 

Invasion of spruce seedlings under young 
aspen initiates the sequence of species 
typical of this Ecodistricl. 

3d. Mlxedwood· Parkland Transition 

Cultivated farmland and isolated patches of 
forest characterize this Ecodistrict. 



Figure 3. continued 

4a. Aspen Grove 

Small tracts of clonal aspen patches 
dispersed in cultivated fields and pastures 
are typical. 

Sa. Mlxedg ..... Prelrie 

Grassland (prairie) was once a major 
natural vegetation unit in the province; now 
it is reduced to fragmentary areas. 
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4b. Aspen-Bur OM 

Bur oak mixed with aspen. balsam poplar 
and shrub vegetation are found in the 
Qu'AppeUe River Valley and its tributaries. 

Sb. Sandhill CompJex 

Sand dunes partially stablized by 
vegetation are the result of semi-arid 
climatic and xeric physiographic 
conditions. 



Figure 3. continued 

5c. Shortgrass Prairie 

The very dry and warm regional climate 
has influenced and promoted the 
occurrence of typical grassland vegetation. 

Sa. Lodgepole Pi"..Feseue PnHrie 

Cypress Hills are a beautiful, highly 
elevated, dissected plateau with grasslands, 
lodgepole pine, aspen, balsam poplar and 
white spruce. 

The existing forest, excellent accessibility and superior land potential for forest production 
contribute to the recognition of the Mixedwood Section as the "backbone" of Saskatchewan's forest 
inuustry. Table 4 illustrates the distribution of presently recognized and inventoried species associations 
or cover types. Thirteen major species associations are recognized in the provincial inventory survey, 
neglecting a number of minor ones which are less common or have no commercial value at the 
present time. Dominating in area over the other groups of cover types are three "fire" associations 
- trembling aspen, black spruce and jack pine. 
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Table 4. Forest Associations i n  the M ixedwood Section hectares) 
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Table 4. continued 

Immature Percent 
A 852 221 24 
8 4,382 611 202 

Poplar- C 8,899 '1.099 147 10,145 
0 7 537 

1 3 

A 18,583 9,256 10,533 17,088 55,460 
Hardwood 8 43,117 33,686 37,950 17.422 132,175 
(Aspen C 108,898 148,072 116,238 31,985 405,193 

0 

A 1,820 5,654 
Hardwood B 79 1!},400 
(Balsam- C 25J)30 

0 29 

239 

Hardwood A 2 
Birch, B 541 16 

Maple, C 1,397 105 7,058 
White Elm, 0 1,622 175 4,219 

Ash 

298 0.53 

Total-
All 593,082 1,065,779 1,573,170 404,752 3,636,783 
Associations 

11.13 100.00 

Percent 

Total Area 7,035.524 100.00 

Productive 4,050,060 57,56 

Forested 3,636,783 51,69 

Non-Forested 413,277 5,87 

Non-Productive 2,400,261 34,12 

Forested 1,625,845 23,11 

Non-Forested 774,416 11 01 

Water 585,203 8,32 

1, A: understocked; 8: inadequately stocked; C: well stocked; 0: overstocked 
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Beyond stand maturity, net yields decline with the rate of decline being dependent upon 
tree species, stand composition and environmental conditions, 

Stand maturity and trends in stand deterioration are important factors in forest management 
(Table 5), 

Table 5. Stand maturities on an average site (years)1 

White Spruce 70 

Black Spruce 100 50- 90 

Jack Pine 70 100 -60 

Pine- 80- 50-
Black Spruce 

Tamarack 90 - 130 

Mixedwood 70 100 -60 
(Spruce-Aspen) 

Mixedwood 60 80 40-50 
(Aspen-Spruce 

60- 40 50 

Mixedwood 60 50 

60 - 30 50 

1 Earlier maturity can be expected on better sites. later matunty on poorer sites. 

CHAPTER 2 

OBJECTIVES 

30 

20 

� To identify ecological forest units or ecosystems within the Mixedwood Forest Section 
in Saskatchewan, and to appraise their use in forest management 

• To provide a better understanding of the ecosystem concept in order to base forestry 
practices on sound and fundamental ecological principles rather than short term wood 
volume inventories, 

• To relate consequences of various management alternatives regarding forest establishment, 
stand development and perpetuation, 

• To emphasize the land potential for forest production, 
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CHAPTER 3 

3.0 MODIFYING FACTORS 

3.1 SETTLEMENT1 
The European demand for furs prompted the exploration of Western Canada. From about 

1670 to 1870, the Hudson's Bay Company claimed authority over lands draining into Hudson 
Bay, and in 1774, the first permanent settlement in Saskatchewan was established at Cumberland 
House by Samuel Hearne. The intense rivalry of the fur trade prompted the establishment 
of fur forts within the interior of Saskatchewan. 

In 1821, rival fur trading companies amalgamated under the Hudson's Bay Company name. 
This amalgamation decreased the number of fur forts and personnel required. To offset this 
surplus of people, the Hudson's Bay Company commenced settling former employees in the 
Red River Valley. 

Political unrest in the area covered by the Hudson's Bay Company charter led the British 
Government in 1857 to appoint a committee to study the eligibility of license renewal to the 
Hudson's Bay Company, and the possibility of colonization of these lands. Stemming from 
this, and of significance to Saskatchewan, were two separate studies to determine the feasibility 
of agricultural development on Hudson's Bay Company lands. One study was carried out 
by Captain John Palliser from Britain, and the other by Mr. S.J. Dawson and Professor H.Y. 
Hind from Canada. Both studies indicated lands suitable for agricultural development. 

In 1868, the British Government relinquished administration of the Hudson's Bay Company 
lands, and the Canadian Government assumed the responsibility of this area, which it named 
the Northwest Territories. 

Concerned with settlement, the Canadian Government passed the Dominion Lands Act 
in 1872, which provided a homestead of 65 hectares (160 acres) for a nominal fee of $10.00 
to incoming settlers. Treaties with Indians contained provisions whereby the Government would 
provide agricultural supplies (tools, seed, etc.) as a further effort in agricultural development. 

Several years prior to the advent of the railway, older settlements progressed favourably. 
In 1880, two ranchers from the Calgary area moved to the Battleford area and started ranching. 
The Hudson's Bay Company grist mill located at Prince Albert also went into operation in 
1880. The Prince Albert Times and Saskatchewan Review began publishing in 1882. 

With the advent of the railway, people tended to settle in close proximity to the newly 
constructed C.P.R. line. The railway to Prince Albert was completed in 1890, and in 1891 
German speaking Mennonites from Russia settled along the line at Rosthern. Two years later 
a few French families from France settled in the Duck Lake area. Ukrainians arrived at Saskatoon 
in 1897 and travelled to Fish Creek. A couple of years later about 7,000 Doukhobors from 
Russia settled near Swan River, Yorkton and Prince Albert. Promotional efforts for settlement 
during this period saw the influx of many settlers of diverse origin, and for the period ending 
June 30, 1906, a total of 27,692 homestead entries were made in the Province of Saskatchewan. 

Settlement, coupled with mechanization, rapidly altered the natural landscape. Drought 
during the 1930's brought about the abandonment of many farms in the southern area of 
the province, and hastened the encroachment of agriculture on the fringe areas of the forest. 

Information provided by a 1953 survey2, and a 1975 forest inventory indicate that within 
an approximate 23 year period the amount of forested land, within an area which relates 
to the settlement area of the Mixedwood Section, decreased by about 0.6 million hectares 
or 53 percent (excluding Indian Reserves). Since 1975, land development has continued. 

1. Adapted mainly from the publication Saskatchewan, the History of a Province by J. Wright 

2. Unpublished report by D. G. Wyllie, "Saskatchewan Survey Report 1953". 
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3.2 ROADS 
Approximately 1,370 km of primary highways and an equal distance of secondary all

weather roads cross the Mixedwood Section (Figure 4). Except for the northwest portion 
of the Section, the average distance to an all-weather road is about 40 to 50 km. Roads 
(Photo 1) are necessary for transporting goods, recreational purposes, communication, 

hunting, trapping and other public services. In forestry, they are essential for conveying timber 
and for fire protection. Generally roads are considered absolutely necessary, and are sometimes 
used as broad indicators of a regional economy, similar to the consumption of soap as an 
indicator of the health and hygiene of a nation. 

Figure 4. Road network1 and drainage divide 

1. 1976 information. 

Legend 

Mixedwood section boundary 

Primary roads 

Secondary roads 

Drainage divide 

Provo forest boundary 
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Benefits derived from roads obscure their d irect and indirect negative effects upon the 
environment. Whether it is an agricultura l  o r  forested area, roads remove land from product ion.  
I n  th is  Section alone, it i s  estimated that about 1 2,500 hectares of forest land are occupied 
by major roads, of which about 6,800 hectares or 54.4 percent, are rated as productive land . 
At the current rate of increment of 1 .1 cubic metres of softwoods per hectare, this land could 
p roduce 7,480 cubic metres of valuable softwood products. 

Roadside flood in g  is another d irect negative effect. I n  order to obtain i nformation about 
the magni tude of this problem, four main h i ghways withi n  the Provincial Forest portion of 
the M ixedwood Section were traversed in 1 975. Locations with partially o r  fully b locked culverts, 
or the complete absence of requi red c ulverts, were marked on maps and the extent of i n u ndat ion 
was determi n ed from aerial photographs. Over a total d istance of 483 km. ,  28 bridges and 
425 c ul verts (Photo 2 )  were registered, with a n  average of 0.9 c ulverts per km or 1 . 1  km 
of road per culvert. Approximately 50 hectares of local ly flooded areas (Photo 3 )  were observed. 
In low areas with level topography, the i nterference of roads and consequent floodi n g  affected 
much larger areas (Photo 4 )  than roads constructed i n  h u m m ocky terrain .  Generally, i n  places 
with obstructed d ra inage, the negative effects of excess water are v is i b le o n  the upper side 
of the road; o n  the lower side of the road vegetation has general ly benefited. However, there 
is n o  doubt that the i nterrupted natural d rainage has a much larger and far reaching impact 
on the forest vegetation and l ocal envi ronment than obse rved d u ri n g  this trial. The entire 
Manitoba Lowlands Ecodistrict (3c ) i s  an example of a large area where natural floodi n g  
has been artifically controlled by the Outlook, Nipawin and Squaw Rapids hydro p rojects. 
The time e lapsed is still too short to note visible changes; however, in time this a rea may 
become the l argest b l ock of the most p roductive forest land i n  the province. 

Photo 1. Many kilometres of new roads are built every year. 
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Photo 2. Culverts and bridges accommodate natural drainage. 

Photo 3. A missing culvert creates local flooding. 
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Photo 4. The lack of a culvert on flat terrain affects large areas. 

Another popular  and much debated s u bject has been the reserves o r  " leave stri ps" a long 
roads,  stream s  and l akes ( P h oto 5 ) . The pros and cons as viewed by foresters, w i l d l ife and 
f isheries biologists, recreation ,  so i l  and a d m i n i strative people i n  Western Canada and the U n i ted 
States, have been described i n  the Canadian Fo restry Service p u bl i cation "Leave strips: Good 
or Bad" (Stevenson, 1 975 ) .  

Photo 5 .  A disrupted leave strip. 
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Generally, it seems desirable to retain these g reen belts, especially with a m ultiple land 
use concept i n  m ind. Nevertheless, so many variables a n d  circumstances i nfluence each 
situation that a n  on-the-spot assessment of each site appears to be the most real ist ic course 
of action. 

I n  Saskatchewan leave strips are reserved along the borders of provincial h i g hways, other 
roads, streams and banks of lakes, as may be designated by the M i nister. 

A study to determine the accelerated foss ( if  any ) of wood volume from blow-down o r  
breakage i n  leave strips along provincial  h i ghways was i nitiated i n  1 975. Some b l ow-down 
on s ites with a h i g h  water table where trees were shallow rooted ( Photo 6 ) was n oted. Additional 
i nformation on leave strips and the i r  maintenance i s  requ i red (Thompson, 1 975 ). 

Photo 6. Some blow-down along leave strips is unavoidable. 

3.3 GRAZING 

Statistics provided by the Economics Branch, Saskatchewan Department of Agriculture 
i n dicate that on July 1 , 1 984, the adu l t  catt l e  population in Saskatchewan was 1 ,342,000 head. 
D uring the summer of 1 984, grazing permits for about 1 3,892 head ( 1 .0% of the total provi n cia!  
adult cattle population )  were authorized. Approximately 59 percent of the permits were issued 
for g razin g  within the Provincia! Forest and the balance for g razing withi n  the Provincial Parks. 

Although the effects of g razing i n  the forest are not ful ly understood, root damage and 
physical breakage are obvious in some cases particularly near watering holes, corrals and 
other places where cattle assemble. G razi n g  i n  areas that have been logged or burned and 
are presently supporting a mixt u re of g rasses a nd softwood seedl i ng s  should be avoided 
or l ightly grazed, as l ivestock will tend to concentrate in these areas where g rass is more 
abundant, and seed l i ng tramp l i ng will occur. 

With the exception of meadow a reas, hardwood stands appear to provide the most adequate 
cover under which preferred understory vegetation may become establ i shed. This is  probably 
the result of the tree canopy permitting more sun l ig ht penetration to fulf i ll the requ i rements 
of the more demanding u n derstory vegetation. 
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3.4 RECRI;ATION 

The Mixedwood Section is easily accessible and encompasses some of Saskatchewan's 
best recreational features: extensive tree cover, diverse fish and wildlife resouces, numerous 
navigable lakes and rivers, good quality water and beaches, reliable snow cover and reduced 
wind speed relative to areas further south. It is additionally important considering the somewhat 
limited recreational opportunities of adjacent southern areas which are primarily agricultural. 
The Section includes 72% (approximately 700,000 ha ) of all land areas designated by statute 
for recreation·, and accomodates nearly 50% of the recreational use of all such designated 
areas. 

Dispersed forms of recreation such as hunting, fishing, snowmobiling and cross-country 
skiing occur throughout the Section, and are particularly evident on crown lands. The aerial 
extent over which these recreational uses occur is largely dependent on the network of forest 
roads and trails. 

Intensive forms of recreation are concentrated within parks (Table 6),  recreation sites 
and cottage subdivisions. Park areas are often zoned to consolidate intensive recreation use 
within specific areas. These core areas encompass most of the day use and extended stay 
recreation facilities: picnic areas, beaches, campgrounds, fixed roof accommodation, and 
cottages. The remaining park area is normally zoned for low intensity recreational use. 

A second objective of park areas, other than recreation, is preservation or protection of 
natural environment Parks are in a unique position to be of long term benefit to the preservation 
of the mixedwood ecosystems. Within parks, the forest resource is generally managed for 
its intrinsic value rather than economic gain. 

Table 6. ProvIncIat Parks In the Mfxedwood Section (1985) 

Past management efforts within parks and recreation sites have protected forest resources 
from fire and harvesting activities. As a result, many forest stands are becoming more susceptible 
to fire and disease. Alternative management may be required in the future to ensure the long 
term vitality of these forested environments for recreation purposes. 

• Including Prince Albert National Parle 
Based on 3 persons/vehicle. 
In addition, 302,596 visitations were recorded to October, 1985 at the Prince Albert National Parle 
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3.5 FOREST UTILIZATION 
The utilization of Saskatchewan's forests has been closely related to, and influenced by, 

the historical aspects of the forest industry, changes in administrative control and forest product 
market developments. 

Commercial forest utilization can be traced back to 1870 when the Dominion of Canada 
acquired the responsibility of resource administration from the Hudson's Bay Company. Prime 
virgin stands of overmature white spruce attracted wood industries, and six large stationary 
sawmills were established. Railways, rivers with favourable water flow, and ice roads were 
the main means of conveying logs to the mills. Horses were used, both for skidding in the 
forest and pulling loaded sleighs for short distance hauling. Depletion of the large blocks 
of mature white spruce necessitated the replacement of the large stationary mills by small 
portable mills which could be moved to smaller, scattered stands of desirable timber. Between 
300 and 500 such mills went into operation, and until about 1955, selective cutting in small 
patches of trees over 36 cm d.b.h. (o.b.) was a common practice. 

Closely related to the spruce lumber industry was the production of railway ties. Production 
of ties fluctuated and was never in adequate proportion for Saskatchewan's 14,000 km of 
railway. I n this respect, Saskatchewan has been a large consumer, but a relatively small 
producer. With the abandonment of less profitable branch lines, a future decline in the demand 
for ties can be anticipated. 

Production of spruce lumber has also fluctuated, with major peaks occuring in 1912, 1920 
and 1946, when annual production varied from 318,600 to 365,800 m3 of lumber. The lowest 
production occurred from 1926 to 1930, with an average output of 23,600 m3 per annum. 
A regulated annual output of 141,600 to 165,200 m3 of lumber from 1950 to 1965 did not 
reflect a declining market, but rather an intended policy to prevent white spruce from being 
over-cut. 

Until 1950, about 70 percent of the logging was done during the winter. Logs were sawn 
into planks and boards, and then hauled to piling yards for seasoning, resawing and planing. 
Log skidding and lumber hauling were done on frozen ground, thus cheap and primitive 
winter roads were utilized. 

Once the logging operation was completed, equipment removed and campsites abandoned, 
land recovery was left to nature. As the wounds inflicted on the environment were small, 
natural regeneration, in most cases, was sufficient for restocking the cut-over areas, and early 
cut-overs could hardly be noticed after 10 or 1 5  years. 

Today, it is unrealistic to expect nature to counterbalance man's interference. Forest 
utilization has increased dramatically and forest harvesting methods, then and now, are hardly 
comparable. Seasonal winter logging has been replaced by a continuous harvest operation, 
and temporary winter roads have been replaced by permanent all-weather haul and extraction 
passageways. Short distance (0.4 to 1.6 km) log hauling to the mill has given way to long 
distance (80 to 160 km) transportation of tree length logs to the mill or factory. In addition 
to diversified and integrated utilization, complete mechanization in tree felling, skidding and 
bucking is now employed. 

Socio-economic changes have accompanied developments in the forest industry. Direct 
effects are increased revenue and permanent employment. However, pursuit of increased 
financial returns from forest resources must be carefully kept in balance and regulated with 
the actual and potential productive capacity of the resource (Table 7). 
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Table 7. Present volume and current increment by species (in thousands of cubic metres) 

White spruce 58,573 14.58 1,240 
Black 57,135 14.22 857 
Jack 64,028 15.93 1,600 
Balsam fir 13,178 3.28 240 

160,301 39.89 4{588 
7.57 993 
3.55 268 

18 
623 0.16 15 

'The 4.034.000 cubic metres of a n nual softwood increment represents the present or actual growth. The calculated 
potential softwood annual increment in the Mixedwood Section is 13 ,532.000 cubic metres. 

Present ut i l ization of softwoo d s  in the M i xedwood Secti o n  is about 2.0 m i l l io n  c u b i c  m et res 
or 49.8 p e rcent of its cu rre n t  a n n ua l  i ncrement; h a rd wood ut i l izat ion i s  only 1 0.3 percent. 
This total output of softwoods does not, however, exc l ud e  over-ut i l izat ion of a s i n g l e  species. 
The actual acreage of cut-over l a n d  can only be est i mated because of i nterm i n g le d  c lear
cut and selectively logged stands and delayed fol low- u p  su rveys. T h i s  creates some u n certainty 
as to w h ether or n ot the backlog of n on-forested land as shown i n  Table 4 is i ncreasi n g  
o r  decreasi ng after t h e  complet ion o f  cu rre n t  reforestati o n  progra m s  a n d  n at u ra l  regenerati o n  
h a s  taken p lace. 

In many i n stan ces short-term eco n o m i c  considerat i o n s  take precedent over s i lv icultu rai 
and ecolog ical aspects of forest ut i l i zati o n .  I t  i s  the i ntent of th is  p u b l icat ion to relate these 
aspects i n  a practi ca l  m a n n er a n d  attem pt to correct t h i s  s ituat ion.  Another expansion i n  
forest u t i l izat ion,  s imi lar  t o  that i n  the last two decades, may be d etr imental to o u r  forest 
resources and s h o u l d  be g i ven caref u l  consid e rat i o n .  Brief ly ,  a S i g n i f i cant change, com pati b l e  
with econ o m i c  real ities, wou l d  req u i re wider  u n derstan d i ng a n d  acceptance o f  the ecosystem 
concept i n  forest resou rce management ( Bakuzis, 1 968 ) .  

3.6 FOREST F I RES 

F i re s u p p ression records for the 39 year period ( 1 945-1 983 ) revealed that an average 
of 80 fi res have b u rned every year with in  the p rovincial  forest portion of the M ixedwood 
Sect i o n .  About 27,744 h a  or 0.43 percent of the forest l a n d  has bu rned a n n ual ly  (Table 8 ) . 
At th is  rate, and assu m i ng even ly-spread forest fi res, a l l  forest l a n d  could be expected to 
b u rn o n ce every 232 years. Actual ly,  n o  such regu l arity prevai ls ,  for some areas experience 
two, t h ree or m o re fi res, while others escape f i re for a l o n g  t ime. An i nterest i n g  note i s  t hat 
l i g h t n i n g  is the cause of the majo rity of f i res when o r i g i n  was determined.  The cause of 
39 percent of t he forest f i res is u nknown.  

F orty-six rad io-eq u i pped l oo k ou t  towers, a n d  a i r  patrols m a i ntai n  a su rvei l la n ce over the 
forested area. In  addit ion,  c l ose co-operati o n  with com mercial  a ir  carr iers w h i c h  pass over 
the area a ids i n  f ire d etect ion.  Special ized i n it ia l  attack c rews, water bom b i n g  fixed-w i n g  ai rcraft 
a n d  helicopters perform a vital role in the s u ppressi o n  of fo rest f i res. The i m po rtance of 
g o od p u b l i c  relat ions is real ized ,  and p u b l i c  co-operat ion and education are achi eved throug h  
radi o  a n d  newspaper messages, f i re protecti o n  s i g n s  a n d  other forms o f  commun icat ion.  
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Professi onals agree that fires have both harmful and beneficial effects, depending on  
c ircumstances. Wi ld l ife ecologists, h unters and prospectors may see them as  advantageous 
to the ir  interests; whi le foresters, f ishermen, watershed management people and tourists may 
be opposed. 

Forest f ires are considered to be d isastrous to m odern forestry, with their only j ustification 
being a cheap means of forest propagation in cases of extensive management. However, 
there is no doubt that forest f ires, i n  the past, have been an a ll-t ime regu lating  force i n  
determi n i n g  the natura! regeneratio n  and d istribut ion of tree species i n  the Mixedwood Sectio n .  

F i re hazard rat in gs f o r  the various forest ecosystems have been developed b y  members 
of the f i re research g roup, N orthern Forest Research Centre, Edmonton, Alberta. The rat ings 
were based o n  avai lab le i nformation about the i nd iv idual ecosystem and knowledge of f i re 
behavio u r. Variat ions i n  stand age, d isturbance and density could n ot be considered at the 
time because of i nadeq uate data, and the result in g  ratin gs were appli cable pr imar i ly to 
standardized condit ions of fu l l  stocking and stand maturity. Where necessary, f inal adjustments 
to the rat ings  were made d u ri n g  f ie ld consultations with prov incial forestry off ic ia ls 
(Chrosciewicz, 1 983 ) .  Append ix  I I I  d isplays the rat ings for each ecosystem. 

The system of rat ings is based on a relative scale from 1 to 1 0, one ( 1 ) being  very low, 
and ten ( 1 0 )  very h igh .  It provides a rat ing for c rown and surface f i res duri n g  the d o rmant 
and active seasons of forest growth (Chrosciewicz, 1 983 ) as fol lows: 

c.o.S. 

Where: 

� CF 1 CF t 
( SF S F  � A.G.S. 

CD.S.  (left ) refers to the cured dormant state in early spr ing and late fal l .  
A.G.S. ( right ) refers t o  the active g rowth state i n  late spr ing t o  early fal l .  
C F  (above ) refers t o  crown f i res. 
SF ( below ) refers to surface f i res. 
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CHAPTER 4 

4,0 M ETHODS AND SCOPE OF I NVESTIGATIONS 

4 , 1  G EN ERAL SYNOPSIS 

Simu ltaneously with t he i n terest i n  better forest management and maintenance of forest 
resources, forest ecology advanced and developed i nto a specia l  f ie ld of the ecolog ical  science, 
As a result ,  a n umber of d ifferent forest c lassif icat ion systems were developed and proposed 
for fu rther research and forest management p urposes, It is beyond the scope of th is  pub licat ion  
to l ist and review a l l  the  trends and developments these scientists fo l lowed i n  the i r  work 
and presentations; however, br iefly, they have considered c l imate, phys i ograph ic features, 
forest cover and minor vegetat ion as the major factors contribut ing to the formation  of forest 
ecosystems, I n  th is  report, e mphasis is p laced on forest cover, m inor vegetation and soi ls 
with reference to regi ona l  c l i matic data (F igure 5 ) , 

Figure 5. A simplified scheme of i nterrelations i n  a forest ecosystem 

4,2 FOREST I NVENTORY 

The g roundwork for the ecosystems described in this pub l ication i s  c losely related to 
the h istory and extent of related forest surveys in the last four decades in Saskatchewan, 
partic ularly in the M ixedwood Section ,  

The f i rst general i nventory which began i n  1 946 and was completed i n  1 956, was desig ned 
to provide information on forest land d istribut ion and tim ber resources, Fou r forest associations, 
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softwood (spruce ) ,  softwood (jack pine ) ,  mixedwood (spruce-aspen ) and hardwood (aspen ), 
were recogn ized, based on the proportion of softwoods or hardwoods by volume. The canopy 
or crown density was divided i nto fou r  levels (A, S, C, D ), and the height into four classes 
(1 , 2, 3, 4 ) .  

From 1 957 to  1 975 a second i nventory covering the previous 98,420 km2 p lus an additional 
56,980 km2 was undertaken. The number of species associations in this survey was i ncreased 
to n ine, namely: softwood (white spruce ) ,  softwood (black spruce ) ,  softwood (jack pine ) ,  
softwood ( tamarack ) ,  mixedwoods (spruce-aspen ) ,  (aspen-spruce ) ,  (jack pine-aspen ) ,  
(aspen-jack pine ) a n d  hardwood (aspen-balsam poplar-white b i rch ) .  Stands were described 
according to the following criteria: 

Composition:1 
Softwoods (S ) :  More than 75% softwoods b y  volume. 

Softwood/hardwood (SH ) :  50 to 75 percent softwoods by volume. 

Hardwood/softwood (HS ) :  50 t o  7 4  percent hardwoods b y  volume. 

Hardwoods ( H ) :  More than 7 5  percent hardwoods b y  volume. 

In young stands, the number of stems of each species was used as a composition criterion. 

Crown Cover: 
A. 1 to 30 percent crown cover ( u nderstocked ) .2 
B. 31 to 50 percent crown cover ( inadequately stocked ) .  
C .  51  t o  7 0  percent crown cover (well stocked ) .  
D .  7 1  t o  1 00 percent crown cover (overstocked ) .  

Height Class:3 
1 .  0.3 to 9. 1 m 
2. 9.2 to 1 5.2 m 
3. 1 5.3 to 2 1 .3 m 
4. 21 .4 m+ 

In 1 976, the third i nventory survey was i nitiated. This survey, which is currently utilized, 
adopted S.l. or metric u nits of measurement. Jack pine - black spruce and balsam poplar
spruce were added as new species aSSOciations, and hardwoods were classified accordi ng 
to their p rimary species, namely: aspen, balsam poplar, white birch, green ash, Manitoba 
maple and white elm. 

Four density or crown closure classes were maintained with a slight modification in class 
l imits. The new classes include: 

10 < A � 30% 
30 < S � 55% 
55 < C �  80% 
80 < 0 � 1 00% 

Stand height classes, as shown below, are designated at 5 metre i ntervals. 

2.5 < 5 � 7.5 
7.5 < 1 0  � 1 2.5 

1 2.5 < 1 5  � 1 7.5 
17 .5 < 20 � 22.5 
22.5 < 25+ 

1 .  See Appendix 1 for softwood and hardwood species nomenclature. 
2. "Forest Stands" describes stocking in the glossary. 
3. Average height of dominant and co-dominarlt trees. 
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A m od ified Three-Pee samp l i ng  technique rep laced the relascope. The new method i s  
based on  t h e  probabi l i ty that a sample  tree w i ll  be selected i n  a proport ional manner to t h e  
prediction o f  volume i n  the population being  sam pled. 

A site matrix, based on  soi l  d rainage and texture was added to the i nventory. The d ra inage 
and texture c lasses are i nterpreted on  aer ia l  photographs i n  addit ion to the forest cover types. 

Seven c lasses are u t i l ized i n  the descript ion of soi l  d rainage a nd five c lasses ( inc lud ing 
organ ic ) are recognized as components of soi l  texture. They i nc lude: 

Soi l Drainage: 

Very rapid ly d rained (VR D ) 
Rapidly drained ( R D ) 
Well d ra ined (WD ) 
Moderately wel l  dra ined (MWD ) 
I mperfectly d ra ined ( I D ) 
Poorly d ra in ed (PD ) 
Very poorly d ra ined (VPD ) 

Soi l  Texture: 

Coarse (C ) 
Moderately coarse (MC ) 
Moderately f ine (MF ) 
F ine (F ) 
Organ ic so i l  (0 ) 

The common commercia l  edaph ic  ranges for t ree species found with in the Mixedwood 
Sect ion a re shown in F igure 6. 

The assignment of ages to forest stands was also added to the i n ventory program. As 
shown in Table 9, forest stand ages are based on ten-year classes. All ages are coded accord i n g  
to year o f  orig i n .  

Tabfe 9 .  Forest stand ages 
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4.3 G ROWTH AND YIELD SURVEY 

I n  1 949 a "growth and yield" survey was i n it iated to study the g rowth and productivity 
of commercial tree species in th is  p rovince. Over n ine  hundred 809 m2  (one-fifth acre ) permanent 
sam p le p lots in six major forest associations were establ ished. Empi rical g rowth and yie ld 
tables complemented by pert inent i nformation  o n  regenerat ion,  ut i l izat ion ,  and envi ronmental 
factors affecti ng tree g rowth ,  were prepared and pub l ished in comprehensive reports. 

Three  s i te q ua l ity g roups, d erived from forest stand  c haracteristics and i m ply ing 
envi ronmenta l  g rowth condit ions, were used in  the g rowth and y ie ld  survey. H owever, i t  was 
often realized that more site quality subd ivis ions are requ i red to i n di cate the actual  land 
prod uct ivity. In v iew of th is, the i nformatio n  found in Appendix I I  has been assembled i nto 
seven site qua l ity g roups. 

The g rowth and yield survey is  cont inued by mainta in ing  the remain i ng  permanent sample 
p lots, and by the addit ion of variable s ize p lots i n  conjunction with the Three-Pee i n ventory 
samp l i ng .  

4 .4  POTENTIAL AND ACTUAL FOREST LAN D  PRODUCTIVITY 

The Land Capab i l i ty Classifi cation for Forestry carried out from 1 964 to 1 972 under the 
AR.DA program contributed i mmensely to this project by provid ing  i nformation on potential 
land p roduct ivity. The area i nvolved consisted of 1 46,087 k m2, of which 1 1 1 ,564 km2 are with in 
the M ixedwood Section.  Th is study supplemented prev ious studies by furnish ing background 
materia l  on the i nteract ion of b iophysical and c l imatic factors on  forest communit ies and 
thei r production. 

The system consisted of th ree categories: 

( a ) Capability c lass: a composite expression of a l l  env i ronmental factors as they apply 
to t ree g rowth; 

(b ) Capabil ity subclass: the factors which l imit  t ree gro wth;  

(c ) I ndicator species: i nd igenous tree species that can be expected to y ie ld  the productivity 
with i n  the l i mits of a part icu lar capabi l ity c lass. 

I n  assign i ng land to a g iven c lass, the present actual p roductivity of a mature, fu l ly stocked 
stand in terms of mean annual  i ncrement ( M A l. ) of merchantable vol um e  was determi native. 

Seven p rodu ct iv ity c lasses were recogn ized, rang i ng from g reater than 7.7 m3Jha for c lass 
1 lands to less than 0.7m3!ha for class 7 lands. Due to c l imatic l im itat ions, c lass 1 lands 
for forestry do not occur in Saskatchewan. 

The capabi li ty survey for land in the Prov incia! Forests revea led an average annual potent ia l  
p roduction of 2.9 m3Jha, whi le  actual  pro duction, at  that t ime, was 1 . 1 m3!ha. Therefore, the 
potential softwood species product ion was 2.6 t imes the actual .  

As described i n  Sect ion 4.2, the Forestry Division ut i l izes a site c lassificat ion system which 
is based on  edaph i c  (so i l  texture and d rainage ) factors. Coup l i ng  this i nformation with resu l ts 
obtained from the g rowth and yield survey fac i l i tates the determination of potential p roduct ivity 
of var ious t ree species (F igure 7 ) . 

Edaphic c lasses, thei r d istr ibut ion and potentia! p roductivity wi th in  the M ixedwood Sect ion 
are l isted in  Table 10 .  The weighted potential M A l .  for the M ixedwood Sect ion is 3.35 m3/ 
ha, wh i le  the weighted actual M A l .  of the same area is 1 . 1 4  m3/ha. The ratio is 2.94, simi lar  
to that obtained by the AR.D.A forest land capabi l ity survey. 
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Table 10. Edaphic classes a n d  forest land with in  the Mixedwood Section 

Potential 
Tota* Area Mean Annual 

VRO/C 1 38 
VRD-RD/C 2,898 2,31 8 
VRO-RO/C-MC 1 3  10 
VRO-RD/MC-MF 6 8 

R D/C 94,865 75,892 
RO/C-MC 00 117 
RD/MC 35 56 
AD/MC-MF 24 48 

A D-WD/C 49,492 
A D-WD/C-MC 80,476 
AD-WD/MC 

R D-WD/MC-MF 

WD/C 
WD/C-MC 

WD/MC 1 2,632 
WOlMC-MF 33,1 87 
WO/MF-F 4 1 2  
WD/F 716 

WD-MWD/C 75,062 
196,505 609,320 

WD-MWD/MC 40,182 1 52,692 
WD-MWD/MC-MF 823,347 3,128,719 
WD-MWD/MF 286 
W D-MWD/MF-F 

WD-MWO/F 8,547 32,419 

MWD/C 23,812 
MWD/C-MC 1 05,149 
MWD/MC 12,552 
MWD/MC-MF 325,931 1 
MWD/MF 70 301 
MWDlMF-F 155,032 
MWD/F 

MWD-IO/C 46,517 
MWD-ID/C-MC 41 ,385 
MWD-1D/MC 41 ,253 
MWD-!DlMC-MF 

WD-IDlMF 2,022 
MWD-ID/MF-F 1 39,617 698,085 
MWD-IDlF 
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Table10. continued 

Potentiat 
Total Area Mean Annuai 

I O/C 1 3,600 
I O/C�MC 

I O/MC 1,181 21,288 
I O/MC-MF 

I O/MF 17,802 
I O/MF-F 48,212 
I O/F 

I O-PO/C 21,237 2 1 ,700 
! O-PO/C�MC 26,723 69,618 
I O-PO/MC 8,820 22,932 
IO-PO/MC-MF 

! O�PO/MF 

I O-PO/MF-F 1 5 ,350 
I O-PO/F 5,692 

PO/C-MC 25,982 
PO/MC 6,91 6  9,682 
PO/MC-MF 1 22,737 
PO/MF 2,006 4,008 
PO/M F-F 8,225 11,515 
PO/F 5,700 
POlO 24,658 1 9,465 

PO-VPO/MC 38 30 
PO-VPO/MC-MF 30 24 
PO-VPO/MF-F 6 5 
PO-VPOlO 

TOTAL 4,050,060 

'The weighted potential mean annual increment per hectare is 3.35 m3 
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4.5 U NDERSTORY VEG ETATION 

In addit ion to tree cover, the u n d e rstory vegetati o n  of forest ecosystems h a s  i mportant 
i m pl i cat ions for forest m a nagement. 

Vegetati o n  o n  selected permanent g rowth and y ie ld  p lots was sampled to determine 
d o m inant vegetati o n  a n d  composit ion.  Sampling procedu re with i n  each p l ot i nvolved 24 
q ua d rats w h i c h  were spaced two metres apart a long l ines p laced at 900 to each other,  radi at i n g  
out  from t h e  centre o f  t h e  p l ot T h e  q ua d rat size was 70,7 c m  o n  a s i d e  ( half  a square metre ) ;  
w i t h i n  q uad rats the presence o f  p l a n t  species was c h ecked, T h i s  i s  a m od i ficat ion o f  t h e  
samp l i n g  method described by Kershaw ( 1 964 ) .  

Su bseq uent to t h e  above, a complete i nventory o f  a l l  p l a n t  species p resent o n  t h e  p lot  
was tabulated, t o  determi n e  the p l ants which were m i ssed by the sam p l i n g  because of their  
scarcity. ' Data from the q ua d rats was tabulated to f i n d  the total n um be r  of quadrats i n  which 
a plant  species had been foun d ,  a n d  th is  in  turn was d iv ided by 24 (total n u m be r  of q u a d rats ) 
to g ive an approximate value for the overall frequency of the plant o n  the p lot. For  example,  
a frequency value of 10 percent means that the species was fou n d  o n  one out of every ten 
q uadrats, The p l an t  species were d ivided i nto g ro u p s  accor d i n g  to thei r h e i g ht (Table 11  ) ,  
s o  that o n e  c o u l d  have a d o m inant  associat ion wi th in  any o n e  o f  the seven strata recognized, 
for exa mp l e, tal l s h ru bs, m ed i u m  shrubs and mosses, Low shrubs and herbs, mosses and 
l ic h ens atta i n i ng a frequency of over 80 percent were considered d o m i n ants,  Medi u m  s h rubs, 
m ed i u m  herbs a n d  g rasses a n d  tal i  herbs and g rasses which attai ned a frequency of g reater 
than 70 percent were considered d o m i n ants, as were tall shrubs that were g reater than 50 
percen t  in  frequ e ncy. These values were set after samp l i n g  s i tes which h a d  high densit ies 
of a part icu lar  layer.  Density of the tree canopy was dete r m i ned from aerial  photogra phs.  

Nomenc latu re of  the vascular  p l a n ts fol lows Moss ( 1 959 ) o r  Scoggan ( 1 957 ) ;  the mosses 
and l i verworts fol low B i rd ( 1 973 ) ;  l ichens fo l low F i n k  ( 1 935 ) and Thompson ( 1 957 ) ,  Common 
n a m es were obtained from vario u s  sou rces, with B u d d  and Best ( 1 969 ) a n d  Crum ( 1 973 ) 
bei n g  the most frequently used. 

Table 1 1 .  layers of vegetation 

Tal! Shrub: 

Medium Shrub: 

Tall Herb and Grass: 

Medium Herb and Grass: 

low ShrUb and Herb: 

Mosses: 1 

in 
and 

Al l  herbaceous ve<let,�tjCln which is over 30 em in 
(;a/an7aC!fo:stls spp. and Thalfetrum venulosum 

AU herbaceous ve��eti,m(H1 between 15 and 30 em in 
includes such as Mentha arvensis 

mp,,,j"f,(,),,"f grass ) ,  

ve{leh�tjcln which is u n der 1 5  cm i n  
SO€�CIElS are l/aecinium vitis-idaea 

). 
!ncludes al l  "",rnn.n",," vl�q€'tatlon 

All lichen 

1 In the case of mosses and lichens. only the species which are growing on the ground were included with the 
arboreal species being excluded 

Plant species encountered are listed Appendix V 

39 



4.6 SOilS 

During 1 975, n inety-four permanent sample  p lots located withi n  the M ixedwood Section 
were examined .  These p lots were selected from the total population of  sample p lots by 
considering land featu res, tree species associat ion and accessib i l ity. 

P ri mari ly p hysiographic i n fo rmation was recorded on computer forms publ ished by the 
Soil Research I nstitute, Ottawa. Two physiographic attributes of part icular i m portance in forest 
ecosystems inc lude soi l  d rainage and texture. Seven d rainage classes were ut il ized, inc lud ing :  

(a ) Very rapid ly d rained :  So i ls  developed i n  coarse textu red sands (0 .5  to 2 mm i n  d iameter ) 
and g ravels (g reater than 2 m m  i n  d iamete r ) ,  which are of g laciofluvial or f luvial-lacustrine  
orig in .  These so i l s  are dry, and p recipitation is  absorbed a lmost immediately. Groundwater 
and/or runoff does n ot inf luence vegetation g rowth .  

(b ) Rapid ly dra ined: Soi ls  developed i n  med i u m ,  f ine or loamy sands which are general ly 
of f l uvial-lacustrine  or aeolian  o ri g i n .  Coarse textured g lacial t i l l s  also occur i n  this c lass. 
They may contain g ravel lenses or  be underlain by material of other g lacial deposition .  
Preci p itation is  almost immed iately absorbed; however, a t  a s l igh tly lesser rate than the 
previous class. These soi ls occur i n  a l l  topog raph ic  classes. G roundwater and/or runoff 
do n ot i nfluence vegetation growth. 

(c ) Well d rained: Profi le  textures and modes of orig in  are h igh ly variable; h owever, the most 
common deposition is g lacial till which is of a moderately coarse to m oderately fine texture. 
At least one horizon is present which has the abi l i ty to s ignifi cantly restrict water penetrat ion .  
These soi ls  are moisture deficient for short periods of t ime, and although they may be 
fou n d  on al l  s lope positions, thei r most common occurrence is from the middle slope 
to crest positions. Coarse textu red profiles are usually l ocated on lower slopes, such 
that ground water and/or runoff inf luences vegetation g rowth and thus d ifferentiates it 
from the previous two classes. 

(d ) Moderately wel l  d ra ined :  This d rainage c lass is characterized by soi ls which contain excess 
soi l  moisture for short periods of t ime. Moderately coarse to moderately f ine textured 
g lacial t i l l  is the most frequent parent material for soi ls in th is  category. However 
g laciolac ustrine, glaciofluvial ,  f luvial-lacustrine and recent deposits also occur. These soi ls 
usual ly occur from the middle to the toe s lope positions. Thei r characteristic d ifferentiat ion 
from the wel l  d rained class is  the presence of a few mottles which may occur throughout  
the  profi le .  

( e ) I mperfectly d rained: Excess moisture for moderately long periods of t ime is  portrayed 
i n  the soi l  profile by abundant mottli ng  and/or g leying .  These soi ls also may be develo ped 
f ro m  d i verse g lacial and recent deposits. U sual ly they are located in the lower slo pe 
and depressional positions. The soi l  p rof i le  may be inf luenced by a f luctuat ing water 
table. 

(f ) Poorly d rained: These are soils which have developed u nder p rolonged satu rated or near 
saturated condit ions. The mineral subst ratum which is g leyed and/or mottled is  usually 
overla in by a shal low layer of  peat which may be in various states of decom position. 
Taxonomically, these soi ls are usually classified withi n  the Gleyso l ic  Order. Generally, 
these soi ls are found on level to undu lating  topography or  in depressional areas. 

(g ) Very poorly drained: Organ ic  or G leysol i c  soi ls which are continual ly saturated represent 
the soi ls  occurrin g  in th is class. 

So i l  texture refers to the relative p roport ion  of various size groups in a g iven soil ( Buckman 
and B rady, 1 964 ). Size g roups ut i l ized are shown below: 

Very coarse sand :  2 .0  - 1 .0 mm 
Coarse sand: 1 .0 - 0.5 mm 
Med i u m  sand :  0.5 - 0.25 m m  
F i n e  sand: 0.25- 0.10 mm 
Very f ine sand : 0. 1 0- 0.05 m m  
Si lt: 0.05-0.002 m m  
Clay: less than 0.002 m m  
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Combin i n g  the above constituents i n  varyin g  degrees p roduces textural g roups which 
are i n  common usage (F igure 8 ) .  

Figure 8. Textural triangle' 
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In the appl icat ion of texture w ith in  this report, the c lasses shown in Figu re 8 are combined 
i nto four g roups. These g roups and their members are shown below: 

Group 

Coarse: 
Moderately coarse: 
M oderately f ine: 
F ine: 

Sands, loamy sands 
Sandy l oams, l oam, si lt l oam 
Sandy clay l oams, clay loam, si l ty c lay l oam 
Sandy clays, clay, heavy clay, s i l ty clay 

1 Taken from the C.S.S.C. publication The System of Soil Classification for Canada, Canada Department of Agriculture, 
1 970. 
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CHAPTER 5 

FOR EST ECOSYSTEMS 

5 .0 T H E I R  N AT UR E  A N D  I MP O R TA N C E  I N  FOR EST MANAG E M ENT 

The major  f o rest ecosystems reco g nized i n  th is survey a re g ro u ped i nto series based 
on s o i l  d ra i n age.  With in  each series several ecosystems a re d escribed in some deta i l ,  as to 
its forest cover, m in o r  vegetation and physiogra p h i c  s i te factors. For t h e  summary of the 
ecosystems described, see Appe n d i x  I I I .  

5. 1 V E R Y  RAPI DLY A N D  R A P I D LY D RA I N ED S E R I ES 

Jack p i n e  i s  t h e  preva l e n t  tree speci es, a l t h o u g h  aspen a n d  w hite spruce a lso form 
merchantable stands o n  some of the rap i d ly d ra i ned sites. Terrain condit ions facil itate h a rvest ing 
i n  a l l  seasons. 

S o i l s  are usual ly  developed on coarse tex t u re d ,  m oisture a n d  n utr ient d ef ic ient 
f luvia l- lacustr ine o r  aeol ian deposits.  S o i l  textu res i nc l u d e  sands,  l oamy sands and g rave l .  
Profi l es deve loped on coarse sands o r  g ravels are usual ly  very rap i d l y  d ra i ned ( P h oto 7 ) : 
whereas, those developed in f i n e  textu re d  sands are u s u a l l y  rap i d l y  d ra i ned ( P hoto 8 ) . T hese 
s o i ls a re usual l y  classified in the Bruniso l ic  o r  R egosolic Orders .  

T hese soi ls  occu r o n  b o t h  f l at a n d  h u mm ocky terrain .  S i n c e  normal  p recipitat ion i s  a l m ost 
i m m ed iately absorbed b y  the soi l ,  and t h e  water table is l ocated wel l  below t h e  zone. 
ru n-off o r  g ro u ndwater rarely i n f l u ence tree g rowt h .  

Photo 7. Jack pine growing on a very rapidly drained gravel deposit. 

5. 1 . 1  P I N U S-CLA D O N IAIA RCTOSTAPHYLOS ECOSYSTEM 
(Jack Pine-Lic hen/Bearberry Type ) 

P u re u nderstocked j a ck p i ne stands without  t a l l  s hrubs, a dense carpet of l ichens ( re indeer 
moss ) a n d  bearberry are typical  vegetat ion strata of th is  ecosystem ( P h otos 9 a n d  1 0 ) . 

The u n d e rstory vegetation i s  c ha racter ist ica l l y  a f ru i t i cose l ichen carpet,  d o m inated b y  
Cladonia spp.  This  Cladonia carpet may b e  a combinat ion of several species with Cladonia 
mitis, C. alpestris a n d  C. rangiferina com pris i n g  t h e  majority of t h e  g ro u n d  cover. Other  l ess 
frequent speCies on t hese s i tes are C. coccifera, C. multiformis, C. arbuscula and C. deformis. 
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Photo 8. Rapidly drained fine sands supporting jack pine growth. 

Photo 9. 'Pinus-Cladonia' Ecosystem. Open stands with an abundance of reinder moss (lichen) 
on the forest floor. 
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Photo 10. A dense carpet of reindeer moss (Iichenj is typical ground vegetation of very rapidly 
drained jack pine sites. 

The d e ns i ty of t h e  tree canopy a n d  t h e  d ry ness of t h e  s i te determ i n e  t h e  composit ion 
of t h e  u n derstory. For  exa m p l e, a very rap i d ly d ra ined s i te with a n  open jack pine canopy 
(total crown c l os u re less than 45% ) wil l  h ave a g ro u n d  cover of a l m ost total l y  Cladonia spp. 

with a spars e  scatter i n g  of  vasc u l a r  p l a n ts, tolerant to the very d ry condi tions, s u c h  
a s  Maianthemum canadense (two-leaved solomon's seal ) ,  Poa interior (b lue g rass ),  Viola adunca 
(ear ly b l u e  violet ) a n d  Arctostaphylos uva-ursi (bearberry ) O n  a d ra i n ed site with 

a n  open tree canopy o r  a very d ra i ne d  site with  a d e n se r  canopy ( greater than 45% ) ,  
Cladonia s p p  a nd A rctostaphylos Live-vrs! combine to form t h e  d o m i n a n t  g ro u n d  vegetat ion.  
A sl ight  i n c rease i n  vasc u l a r  d i versity accompa n ies t h i s  change.  A rap i d l y  d ra i ned s i te 
with  a relat ively d e n se t ree canopy c o m p rises t h e  m oister p hase o f  th is  series. Here, Cladonia 
spp.  and Alnus crispa ( g reen a lder ) form t h e  characteristic l ichen a n d  s h r u b  vegetation strata. 

A typical very d ra ined soil  has t h e  follow i n g  characterist ics 

Horizon 

L F H  

A (e ) (j )  

8 (m ) (t ) (j )  

c 

!?.':scrjpt!�':1_ 

A mar h u m us form, very thin ( less than 2 c m ) ;  d e ri ved predominant ly  
from needles ;  p H  approx i m ately 4 .5 .  

g rey, appearance; a s i n g le g ra i n  or p laty structure; t h i c k n ess i s  
q u i te variable to 10 c m ) ;  approxi m ately 5 .3.  Text u res m ay be sands 
of  var iable coarseness, sands or g rave l .  

Usual ly  a brow n i s h  colou red,  structu reless ( si n g l e  g ra i n ) h orizon. Thick ness 
i s  variable 50 cm ) .  Textures may be sands of var iable coarseness, 
l oamy sands, or g ravel ;  pH a p p ro x imately 5.5.  

Usual ly  a brown i s h  coloured,  struct u re !ess (s ingle g ra i n ) 
h o rizon. Textures a re sands,  sands or g ravels ;  p H  a p p roxi m ately 
6.0. 

Mat u re stands, from 80 to 1 00 years of age,  a bout 90 m3 of merchantable volu m e  
per  h ectare. Trees are excessively tapered and provid e  l og s  su i tab le for rai lways ties 
and low g rade l umber.  If adequate can be obtained,  t hese sites are s uitable for 
fence post (a i n  deman d ) at  a red uced rotat i o n  years ) .  
Rotation age for m ax im u m  f ibre i s  reached at 80 years with a m ean 
a n n ual  i nc rement  of 0.8 to 1 . 1 m3 per hectare per year, a n d  yields of 65 to 90 m3 p e r  h ectare. 

Scarif ication after promotes rege nerat i o n .  An excessive exposu re 
of m in e ral  s0i l  may result in wind e rosion .  



Table 1 2. Chemical and ,.,,,,,,,,,j,,:>! ���I,,"'� 
Can wood Dif,,",ui,,,,..,,,,,r 

opposed very low levels in the mineral horizons 

warmer and dr ier  ecoc! i m ate on these sites forest f i res are freq uent.  
Deep a n d  f ire scars o n  trees i n d icate short f i re freq uencies, M o st f i res a r e  severe 
and destructive on these sites, Even if a l i  the forest cover is n ot tota l ly  burned, f i res 

o f  b utt red u ce the sparse regeneration in openings,  and destroy the 
t h i n  mat, w h i c h  h a d  taken, perhaps, 1 00 years o r  m ore to develop,  

Trees o n  these sites a re a lso prone to attack b y  parasites a n d  i n sect pests w h i ch redu c e  
v igou r  a n d  m a y  resul t  i n  the death o f  the tree, T h e  m ost common parasite o f  

is  t h e  d w a rf o r  witches' broom (Arceuthobium americanum ) ,  w h i le jack 
b udworm Free, ) and n o d u l e  maker (Petrova albicapitana Busck, ) 

are the m ost c o m m o n  i n sects, 

On t h e  regenerat i o n  of j a c k  p i n e  species i s  assu red follow i n g  
h as a t h i ck,  c orky b a rk and serot i nous cones, 

two i n h e rent c haracteristics w h i c h  e n a b l e  i t  to su rvive t h e  h azards of f i re,  General ly t h e  
succession o f  is  cert a i n  after f ires, after c l ear-cuttin g .  a n d  to a lesser extent, i n  
n at u ra l  stan d  at No other speci es can c o mpete with droug ht-resistant jack 

o n  t h ese sites. return t o  t h e  same tree cover a n d  minor vegetat i o n  e n s u res a permanent 
to th is  ecosystem.  

south a n d  southwest fac i n g  s lopes o n  h u m m ocky terrai n  b ec o me excessively 
d ry a clear-cut,  and natu ral reg e n e ratio n  of any tree species is prec l uded,  Xerophyt ic 
s hr ubs,  herbs a n d  g rasses of withsta n d i n g  the extreme condit ions occupy these areas, 

Scattered clusters of Alnus (g reen a l d er ) a re able to contin u e  a p recar ious existence 
after b u t  they d o  not c reate a h i n d rance to artif icial  reforestati o n ,  

5 . .  2 P I C EA GLAUCft,-AGR O PYRONI ARCTOSTAPHYLOS ECOSYSTEM 

White s p ru ce stands have a appearance with variab l e  size openi ngs, c o m m o n l y  
by s h rubs or g rass 11 ) .  Such sta n d s  a re more 

border the Aspen G rove Ecodistrict on and n o rth-easterly s l o pe s  
these sites appear m o r e  favourable for  j a c k  p i n e .  w h ite spruce l i ke l y  

becam e  establ ished u n der favo u rable  weather c o n d it ions ,  This transit ion has 
w h ite spruce 1 956 ) ,  Redu ce d  

inc idence this i nvasion of 

within this ecosystem consist of Brunisol ic o r  Regosol i c  profi l es 
(f ine sands ) which have been m odif ied by w i nd ,  
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Photo 1 1. White spruce growing on a rapidly drained site. 
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is represented by a p redomi nance of g rasses a n d  l ow s h rubs.  
of  several species of w h i ch Poa interior g rass ) and Agropyron 

) are thH main species. Arctostaphylos uva-ursi ( bearberry ) i s  the 
low shru b  This ecosystHm genera l l y  has an open tree canopy,  

a closed tree forms a n d  u n d e r  t h i s  condit ion the ground i s  
a n d  cones .  These s ites often have a scatter i n g  

rr,,·,.;;,rwr:,IPf alnifolia (Saskatoo n ) . 

Festuca scabrelia ( rough fescu e ) ,  
( R i c h a rdson needl e  g rass ) a n d  Viola adunca 

also acco m pany th i s  associat i o n .  

\ .  i s  a b o u t  1 .0 t o  1 . 7 m3 per hectare, depe n d i n g  o n  sta n d  density. 
1 1 9  pHI' hectare occu r at the rotation age of 90 years. Seldom d o  yields 

hectare at stand of 1 30 to 1 40 years of age. These trees which 
a n d  a n d  of poor h ave l o w  c o m m e rcia !  val u e  and should b e  

for fibre 

As the d i st urbance of m i n eral soi l  increases the moisture deficiency, and may i ncrease 
the s usceptib i l ity of the soil to w i n d  erosi o n ,  l a n d  u se d ecis ions s h o u l d  be scrut i nized . 

Once establ ished , w h i te s pruce seems to be able to s u rvive o n  these sites d ue largely 
to the l ack of from other tree species and g r o u n d  vegetat i o n .  A rt if ic ia l  regenerati o n  
of t hese sites i nvolve the i ntroduct ion of jack p i n e .  

5 . .  3 P O P U LUS-ROSA/EL Y M U S  ECOSYSTEM 
(Aspen-Rose/Rye G rass Type ) 

Aspen is the t h i rd species capable of form i n g  m a rg in a l  commercial stand s  o n  these coarse 
sands and depOSits. T hese sparse stand s  c o n sist of s h o rt, often f i re-scarred trees 
( P h oto 1 2 ) . As t hese sites are s u bj ect to repeated forest f i res, jack pine and w hite s p ruce 

h ave been e l i m i nated i n  m ost areas. Aspen has been able to s u rv i ve because of its u nique 
to reproduce vegetatively from root s p routs o r  suckers .  

D ry leaves and g rass c reate a h i g h  f i re hazard i n  the cu red dormant state o f  t h i s  ecosystem 
(see Append ix I l l ) .  

The competit ion of s h ru b  a n d  g rass vegetation o n  t hese a r i d  s i tes p ract ica l l y  excludes 
any natu ral rege nerat ion of  other  tree species, a n d  p rovides a stiff com petit ion even to aspen 
seed l i n gs.  

C haracterist ic  g ro u n d  vegetat i o n  of t h i s  s i te i s  a scattered ta l l  shrub layer consist ing of 
Corylus cornuta ( beaked hazel n ut ) andlor Ameianchier alnifolia ( Saskatoon ) .  The Cory/us 
cornuta i s  the most prevalent, but occasional ly  a p u re laye r  o f  Amelanchier alnifolia 
occurs. U nderneath th is  scattered tall  s h r u b  layer a variety of vascul a r  plants are e ncou ntered, 
m ost p revalent bei n g  Rosa acicuJaris ( p rick ly rose ) ,  Elymus innovatus ( h a i ry w i l d  rye ) a n d  
Arctostaphylos uva-ursi ( bearberry ) ,  w h i c h  freq uent ly  form t h e  d o m i n an ts.  Epilobium 
angustifoJium ( f i reweed ) is the common tal l  herb,  t h o u g h  seldom d o m inant.  

Other species typical ly found o n  these s ites i nc l u d e  Lathyrus ochroleucus ( c ream-coloured 
vetc h l i n g  Bromus anoma/us ( n o d di n g  bro m e  Fragaria virginianum ( w i l d  strawberry ) ,  Rubus 
pubescens ( de w b e rry ) ,  A rctostaphylos uva-ursi ( b e a r be rr y ) a n d  Comus canadensis 
( b u n ch berry 

Stand composit ion is  p u re aspen, with a few rem nants of jack p i n e, w hite s pruce 
o r  b i rch ( 1 OtA T wS w B  ) . 1  Averag e  height  of stands seldom exceeds 1 5  m at the 
rotatio n  age of 80 85 years with a mean a n n ua l  i n c rement s l i g htly below 1 .5 m3 per hectare. 
Tota! yield is  about 1 00 m3 per hectare at the rotation age, and 1 40 m3 per h ectare at stand 
m at urity. The qual ity and s o u n dness of the wood a re poor because of f i re scars and excessive 
rot. For t hese reasons, ut i l izatio n  of aspen on these s ites is l i m ited, except for a smal l  amount 
of fuelwood.  No form of logg i n g  othe r  than c lear-cutt i n g  can be suggested . A l o g i ca l  step 
toward proper management of these sites would be the i ntrodu ct i o n  of jack p ine,  creating 
a m ixed aspen-jack pine associ at ion,  Presently these s ites are g razed exte n sively.  They also 
p rovide favourable w i l d l ife habitat Without i ntentional  changes of tree species,  aspen w i l l  
occupy t hese sites permanently .  

1 Based on a scale o f  alnlost complete domination b y  aspen with. insignificant amounts of jack pine, white 
spruce and White birch 
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Photo 12. Aspen growing on a rapidly drained site. 
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Photo 1 3. Mixed white spruce-aspen stand growing on a rapidly drained site. 

5 . 1 .4 P ICEA GLAUCA/POPULUS-CORYLUS ECOSYSTEM 
(Spruce/Aspen-Hazel n ut Type ) 

M ixed stands of aspen and white spruce (Photo 1 3 )  on these arid sites are relatively 
u ncommon, as i t  appears as though thei r b iological requ i rements create a rigorous competiti o n  
or confl i ct. Spruce tends t o  occupy n ortherly slopes a n d  l ocal ho l lows, wh i le aspen occu rs 
around openi ngs and on southerly exposures. Economical ly th is type offers very l ittle. 

Soi ls usual ly consist of coarse sandy and g ravel ly f1uv ial-iacustr ine deposits. The understory 
vegetation consists of a tal l  shrub layer with a low herb/shrub layer underneath. Cory/us corn uta 
( beaked hazelnut ) is the main constituent of the tal l  shru b layer with Linnaea borealis 
(twinf lower ) and Comus canadensis (bunch berry ) compris ing the low shrub/herb layer. Other 
species typ ical of these dry sites i nclude Elymus innovatus (ha iry wild rye ) ,  Arctostaphylos 
uva-ursi ( bearberry ) and Amelanchier alnito/ia (Saskatoon ) . 

These stands usual ly reach only 1 5  to 1 7  m i n  he ight. The mean annual increment is  
between 1 .7 to 2 .0 m3 per hectare (both species ) .  At the rotat ion age of 80 . to 85 years, 
the yield is about 1 40 m3 per hectare and increases to 1 75 m3 per hectare at stand maturity. 

The i ntrodu ction of jack p i ne in art if ic ial reforestation  programs a p pears appro priate. 
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Photo 14. A well drained, banded soil profile. The coarser (light coloured) and finer (dark 
coloured) materials are deposited under alternating conditions of sedimentation. 
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5.2 WELL D R AI N E D  S E R I ES 

I n  terms of vegetat ion ,  f u rther species d i ve rsity a n d  i mproved g rowth segregate t h i s  
series from t h e  previous o n e ,  Jack p i n e  a n d  wh ite spruce sti l l  ma inta in  t h e i r  l ead i n g  role 
as recom me n d ed species; h owever, aspen, black s p ruce,  and m i xed stan d s  also reach presen t  
standards for merch a n tabl e  stands,  General ly ,  peri od i c  o r  seasonal def ic iency o f  moist u re 
is experience d  with i n  t h is series, 

S o i l s  in t h i s  series are usua l ly  c l assif ied in t h e  Luviso l i c  O rder and occu r m a i n l y  o n  
g l acial  t i l l  d eposits a n d  t o  a l esser extent ,  o n  g laciolacust r i n e  and f l u via l- lacustr ine deposits, 
W it h i n  a part i c u l a r  textural class, the mode of o r i g i n  d oes not appear to s i g nif icant ly a l ter  
g rowth of a n y  part i c u l a r  species, For example ,  g rowth on a c lay loam g lacia l  t i l l  i s  s i m i l a r  
t o  that  o n  a c l ay l o a m  g laciol acustr ine d eposit W it h i n  t h e  wide variat ion o f  p rofi l e  textures 
t h e  wel l  d ra i n ed m oisture reg i m e  encompasses, t h e  opti m u m  texture a p pears to be 
moderately f ine to f ine i n  ran ge, Soi ls  do n ot e x h ib i t  a n y  m ott l i n g ,  

These s o i l s  are fou n d  o n  l evel to h u m mo cky topography, The coarse textured prof i les 
are usual ly l o cated in t h e  l ower s lope o r  d e p ressio n a l  posit ion where t h ey are i n fl uenced 
by g r o u n d  water o r  run-off, However, b a n d ed profi l es ( P h oto 1 4 )  of coarse textu re m ay 
be l ocated i n  topogra p h i ca l  posit ions where g ro u n d water o r  run-off have n o  i n fl uence,  
Profi l es of moderately coarse, moderatel y  f ine and f ine textu re occ u r  m ost c o m m o n l y  on 
the upper  s l o pes, 

T i mber h arvesti n g  and site p reparat i o n  for reforestation can be carried out d u ri n g  t h e  
s u m m e r  and wi nter seasons, 

5,2,1 P I N US-VACC I N I U M  VlTIS- I DAEA/PLEUROZI U M  ECOSYSTEM 
(Jack P i n e-Bog Cranberry/Feat h e r  M oss Type ) 

T h i s  ecosystem i s  d o m i n ated by jack p i ne ( Ph ot o  1 5 ) , with  some aspen, w hite b i rc h  a n d  
white a n d  b l ac k  spruce o n  moister s lopes a n d  i n  l ocal  depressions,  O n  a d ec i m a l  scale t h e  
stan d  composit ion cou l d  b e  describ ed as f o l lows: 9 j P  1 tA+wB+wS+bS, 

Photo 15. 'Pinus-Vaccinium vitis-idaea/Pleurozium' forest ecosystem. 
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The characteristic u n derstory vegetation is a feather moss carpet com bination with 
one or more l ichen or vascular plant species. This feather moss carpet i s  composed 
p red o m in antly of Pleurozium schreberi with lesser amounts of 
step moss ) and Ptilium crista-castrensis (kn ight's p lume ) .  The presence of Vaccinium vitis
idaea ( bog  cranberry ) as part of the dominant associat ion indicates the driest phase of th is  
ecosystem, wh i le  Alnus crispa (green alder ) ind icates the moistest 

The density of the tree canopy, in combinat ion with the relative d ryness of the site, dictates 
which other species will be present. An open cano py on a well drained site supports 
a Vaccinium myrtiJIoides (b lueberry ) Vaccinium vitis-idaea ) - Pleuroziurn 
schreberi - C/adonia spp. associat ion ,  with the Cfadonia spp. being a combination of Ciadonia 
mitis, G aipestris and C. rangiferina.  M oister types with a dosed canopy support an Ainus 
crispa (g reen a lder ) Comus canadensis (bunch berry ) Trientalis borealis (starflower ) 
Pleurozium schreberi association .  A lso present with the latter is Vaccinium vitis-idaea i n  
h i g h  frequency but not as a dominant In termed iate types exist with these represent ing 
the two extremes. 

Other speci es commonly encountered on these sites include 
(groun d  cedar ) and Goodyera repens ( rattlesnake plantai n ) .  

complanatum 

G lacial t i l l  o r  g lacio lacustrin e  deposits overla in by coarse to coarse textured 
f luvial-lacustr ine deposits commonl y  support jack p ine in the well d rained ecosystem (photo 
16 ) . 

Photo 16. Moderately fine textured materials overlain by coarse to moderately coarse textured 
fluvial-lacustrine sands. 
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An example of a wel l  drained Luvisoi ic 
is shown below. 

an average stand 

LFH A mar h u m us form, 3 cm thick.  Derived 
needles, with feather moss present on the surface: approxirnately 4.7 .  

Ae A weak ashy coloure d  h o rizon of fiuviaHacLlstrin e  
w i t h  a few pebbles thickness about 4 c m :  

B m 1  A red d ish-brown 

Bm2 

I I Bt 1  

I I Bt2 

l i C k  

with a few present: th ickness abo u t  i cm; 
structure. 

A brown coloured horizon of f luvial-lacustrine 
pebbles present; t h i c k ness about 23 pH 
struc t u re ,  

sands washed into some 
c m ;  p H  a p p roxi m ately 5.4.  

A b rown ish coloured h orizon of 
l oam texture; th ickness about 52 cm; 

A brown ish coloured h orizon of g lacial 
general l i me content is very low; 
p H  about 7 . 2. 

very weak 

structme: sandy 

loam text u re; 

Table 1 3. Chemical and physical analysis of a well drained 
stand near Montreal lake {analysis by W.K. J anzen 

supporting a jack 

Particle size Oiatrtbutian 

O�al'!!c 
Coorse Very Matier Ca'lWn 
& Med. fine Fine Total N NaHC03.'P Ex. Cap. 

7.6- 0 78.5 

0 - 7.6 24.3 24] 14.0 24 0.04 4.5 

7.6- 20.3 31 .5 21.3 1 0.3 4.1 0.2 'H 
20. 3-- 33.0 27.1 21.6 1 5.1  10,2 0.02 3 4  

33.0- 43.2 27.7 19.2 14.2 1 5.8 5.5 5.5 

43.2- 61.0 36.0 1 0.5 23.8 1 2.3 5.9 8.9 

6 1.<!- 76.2 25.6 1 9.0 1 2,8 64 

IISt4 76.2- 9'L4 27,2 1 8.5 1 Ul 
liStS 91 .4-104.1 26.0 20.2 1 3.3 10.5 

liCk! 104.1-121.9 30.5 20.0 1 2.5 
IlCk2 121 .9+ 30.0 20.4 6 ""  , f  

Jack pine stan d s  are predominant ly of the second o r  average site with a n  average 
he ight  o f  18 m, mean a n n u a l  i n c rement of 2.0 m3 per hectare a n d  a merchantable vol u m e  
o f  1 30 to 1 40 m 3  p e r  hectare a t  t h e  rotati o n  a g e  o f  7 0  years. Stan d  m at u rity i s  reached between 
70 and 1 00 years, with a n  average yield of 1 80 m3 per hectare. Unti l this cruc ia l  age, stan d s  
reta i n  a good dens ity. Natural t h i n n i n g ,  a n d  p ru n i n g  h e l p  to deve l o p  well-formed trees o f  
adequate d iameters for pole, t i e  a n d  l u m be r  I t  i s  necessary to extend t h e  rotation 
age b y  10 yea rs i f  forest stan d s  are t o  b e  ut i l ized for d imension or p i ece products, 
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Advance regeneration is common i n  openi ngs which provide suff ic ient l ig ht, a l though 
present  observat ions confirm that these seed l ings seldom create a future stand. At a n  ear ly 
age, the parent stan d  prov ides some benef ic ia l  shelter ,  but l ater i t  deprives the you n g  trees 
of moisture, n utr ients and l ight 

Fol lowing c lear-cu tt ing o r  f i re, jack p ine  regeneration is certa in ;  n o  other species are ab le 
to take over th is site. Therefore, i t  can be regarded as a stable ecosystem. Regeneratio n  
subsequent t o  c lear-cutt ing,  a lthough assured, is  n ot a lways o f  adequate density and 
scarif icat ion i s  a helpful  site treatment F i res, on the other hand,  usual ly cause overstock ing .  

Recent surveys i n d i cate that scarif ied areas have an  average of 12  to  18  thousan d  sap l i ng s  
p e r  hectare a t  1 0  years of age, w h i l e  f i re o r i g i n  stands d isplay 3 0  to 7 8  thousand o r  m ore. 
As g rowth of such stands is very slow, stan d  th inn ing  appears to be a real i st ic  sol ut ion .  By 
reduc ing tree n u mbers, the rema in ing  stems are spaced such that health ier  stands, h igher  
y ie lds and a shorter rotat ion may be expected, The amount of  th inn ing depends on stand 
age and v igour, site qual ity and other factors such as expected l osses due to rabbits, wet 
snow, etc,  

Both,  manual  ( i nc l ud ing  power saws ) and mechan ica l  stan d  thi n n i ngs  have been carried 
out in Saskatchewan. To date, a considerable area has been manual ly  th inned with b rushsaws 
(Photo 1 7  ) on provincia! forest lands. 

Photo 17. Brushsaws are used in juvenile stand thinnings. 

I n  1 952, the Forestry Divis ion th inned 1 03 hectares of dense, young jack p ine stands with 
an Athens plough (Photos 18 and  1 9 ) ,  A s im i lar  tr ia l  was carried out by the Prince A lbe rt 
Pu lpwood i n  1 973 o n  43 hectares with a d rumchopper (Photo 20 ) ,  Both areas are s l ight ly 
better than average forest sites, 
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Photo 18. The 12 year old jack pine stand after strip thinning (1952). 

55 

Photo 19. The same 
stand twenty-seven 
years later (1979). 



Photo 20. The Marden drumchopper is suited for mechanical strip thinning of overstocked fire 
stands. 

Results from the 1 952 stri p thinning carried out  by the Forestry Division are shown in 
Table 14.  

Table 14. Distribution of mean and periodlc1 volume increment2 i n  cubic metres i n  relation 
to the distan ce from the treated edge 

Plota Merchantable 
Location 
From Treated Total 
Edge(m) Voll.lme4 7.6 cm 

OX.H16 8A 5.3 
0.6-1.2 6.9 4.1 
1 .2-1.8 5] 3.1 
1 .8-2A 4.9 2.4 
2.4-3.0 4.0 2.0 
3.0+ 3.1 1.6 

1 22 year period between and 39 years of age. 
2. Curved values. 
3. Plot size 3.0 m x 0.6 m 
4. includes and top. 
5. Stump height - em 

5.1 cm 

6.1 
4.7 

3.6 
2.8 
2.3 
1.9 

.-.�--��"�------"�,-,,-

Merchantable 
Volumes 

Total 
Volume4 7.6 cm 5.1 em 

8.9 8.4 9.7 
5 .9 6.1 1.8 
4.4 5.4 6.2 
3.3 4.9 

2.3 3.1  
1.4 2.0 2.5 



Table 1 5. 

""'n 0 ,, £'6 and costs associated with various forms of 
stand s  are shown in Table 1 5 . 

performance and costs 

8efore Afte·( 

1 .0-1 2 
0.5-0.6 

1 5  

1 .  1 983 cost dala 

i n  scarified a n d  

Observat ions i n d i cate that t he opti m i u m  width of cleared a n d  leave strip s  i n  a mecha n i ca l  
strip t h i n n i n g  program is 3.0 a n d  3 . 6  m respectively. W here i t  i s  possib l e  t o  remove selected 
i n d ivid ua l  trees, it a ppears desirable to retai n  about 1 600 to 2000 sapl i ng s  per hectare (250 m  
x 250m to 2 . 24m x 2.24m spacings ) at 1 0  to 1 5  years of a g e  (Photo 21 ) . Site s h o u l d  b e  
at least o f  average qual ity. 

Photo 21. A thinned 16 year old jack pine stand. Remaining are 1,900 stems per hectare (2.29m 
x 2.29m spacing). 

From 1 977 to 1 983, 2 1 7 ,454 h ectares of forest land were b u rn ed 
within t h e  Mixedwood Sect i on . A la rge of the bu rned area i s  regenerat i ng 
to overstocked stands.  the o f  the area.  mechancial 

becomes a real ist ic conside rat ion.  
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5.2.2 Pf CEA GLAUCA-PLEUROZIUM ECOSYSTEM 
(White Spruce-Feather Moss Type ) 

I m p ressive size, h igh yiel d  and valuable wood make white spruce the most useful and 
d es i rable species in  Saskatchewan.  In  the M i xedwood Section white spruce ran ks th i rd 
( preceded by aspen and jack p ine ) by volume and eighth by land area. Op inions d i ffer as 

to whether or  not i t  w i l l  reta i n  the same rank i n g  in the future .  However, some dec l i ne may 
be expected because of the extent and fash ion  of harvest ing th is  species. 

The data from one h undred and th i rty 809 m2 permanent g rowth and sample p lots 
in white spruce stands is  one of the sou rces of i n fo rmatio n  for this report. They have been 
de l iberately estab l i shed in weI! stocked (34.5 m2 of basal area per ha ) ,  even-aged stands .  
The composit ion of white spruce i n  these stands was 67% (Newman 1 969 ) .  As a resul t  o f  
th is  survey, i t  is  obvious that we are deal ing w i th  stands  wh ich  have ori g inated from severe 
forest f i res. 

White spruce stands of th is  ecosystem are common ly  foun d  on well dra ined h u mmocky 
g lacial t i l l .  At an early age they form fai r ly  dense stands with some aspen present, but  at 
matur i ty and beyond,  stand appearance becomes more patchy, with balsam f i r  and shrub 
vegetat ion  i n  the u nderstory and o pe n i ngs (Photo 22 ) .  

Photo 22. Mature white spruce on a well drained site 

Gro u n d  vegetation is  characterized by a feather moss g ro u n d  cover com bi ned with a 
l ow shrub/herb layer. The feather moss carpet is comprised predominant ly of Pleurozium 
schreberi and Hylocomium sp/endens (sta i r  step moss ) with smal l  amounts of Dicranum 
polysetum, Dicranum undulatum and Thuidium recognitum (fern moss ) .  The low shru b/herb 
layer i s  comprised of Linnaea borealis (twinf lower ) and Comus canadensis (bunchberry ) mai n l y, 
with other common spec ies i n clud ing  Mite/fa nuda (b ishop's-cap ) ,  Equisetum arvense (common 
h o rsetai l ) . Rubus pubescens (dewberry ) .  Petasites palmatus (palmate-leaved coltsfoot ) and 
Bromus anomalus (noddi n g  brome ) .  
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Forest stands are representative of the second site qua l i ty, with an average height of 20 
m and a mean annual  increment of 3.1  m3 per hectare at the rotation  age of 75 years. The 
total y ie ld at the rotation age i s  between 225 to 230 m3 per  hectare, and i ncreases to about 
280 m3 at matur ity ( 1 1 0  years ) .  The compos it ion of these stands can be described as: 8wS 
1 (tA-bPo ) 1 (jP-bS-b F ) wB (Table 1 6 ) . 

I n  c ut-over areas the regeneration of softwoods is often prec luded by shrub and g rass 
vegetat ion.  Aspen suckering is comparatively scant because of the smal l proportion of aspen 
trees in the mother stand .  Scarification and p lant ing,  or  seed ing i mmediately after logg ing 
appears to be the best and most dependable method of  br ing ing the land back i nto softwood 
production .  Natura l  regeneration  of white spruce is usua l ly  favoured a long the northern 
periphery of the mother stand.  

5.2.3 POPULUS-CORYLUS ECOSYSTEM 
(Aspen-Hazel nut Type ) 

Withi n  the M ixedwood Section, th is  ecosystem contains approximately 8,000 km2. These 
stands are well stocked, and consist of usual ly healthy aspen ( Photo 23 and Table  1 7 )  which 
mature at  about  65 to 70 years of  age.  Ten or  twenty years thereafter, the aspen rots and 
breaks, l eaving a stand consist ing of a sparse aspen and spruce cover. The remain ing stand 
m ight  be p leasant to l ook  at, but is d isappoint ing from the forest management and economic 
po int  of  v iew. 

Characteristic understory vegetat ion is a d ense tal l shrub layer, and a l ow herb and/or 
shrub l ayer. These sites support a wide variety of understory. The dr iest sites in this ecosystem 
support a Cory/us com uta ( beaked haze l n ut ) ,  Elymus innovatus (ha iry w i ld  rye ) ,  Aralia nudicaulis 
(Sarsapari l la ) association. The common understory vegetation o n  the well-d rai ned series i s  

a dense layer of Cory/us comuta ( beaked hazel nut ) .  U nder th is i s  a layer composed o f  a 
combinat ion of Linnaea borealis (twinf lower ) ,  Comus canadensis (bunc hberry ) ,  Aralia nudicaulis 
( sarsapari l l a ) ,  Lathyrus ochroleucus (cream-coloured vetch l i ng ) ,  Rubus pubescens (dewberry ) 
and Epilobium angustifolium ( f i rewood ) .The actual species compost ion of the low herb and! 
or  shrub layer is dependent upon the density of the overstory and in part icu lar  that of the 
tal l  shrub layer. Where l ight  i s  poor, there is a dominance of  short herbs; i n  instances where 
l i g ht condit ions are more favou rable, tal l  herbs become dominant. 

Occasional ly other species are found as dominants in these complexes, but when th is  
happens, two, th ree or  more of  the l i sted species are  also dominant. Some of  these other  
species i nc l ude Petasites palmatus (pa lmate-leaved coltsfoot ) ,  Mite/la nuda (b ishop's-ca p ) ,  
Vaccinium vitis-idaea ( bog cranberry ) ,  Rosa acicularis ( p rick ly rose ) and Fragaria virginianum 
(wi ld strawberry ) .  

These aspen stands are found o n  soi l s  s im i lar  t o  those support ing wh ite spruce and 
m ixedwoods. Aspen g rowth of  an average or second site q ual i ty attai ns a height between 
20 to 21  m at the rotation age of 65 years. Mean annual  increment is approximately  2.8 m3 
per h ectare with yie lds between 1 75 to 1 96 m3 At stand maturity, between 60 and 70 years, 
the g ross y ie ld exceeds 1 85 m3/ha. Beyond maturity, the amount of rot in aspen increases 
rapid ly,  exceed i n g  the current i ncrement. 

Logg ing of aspen, for p roducts other than p u l pwood and c h ipboard bolts, i s  h igh ly  selective. 
This promotes some sprout ing, and tends to c reate many-aged aspen stands. Many-aged 
stand structu res do not ag ree with the autecology of this species. U nder natural condit ions, 
i t  m ight take more than one rotat ion to convert these sites f ro m  a hardwood to a m ixed 
association .  O n ly c lear-cutt ing and forest f i res promise good and healthy regenerat ion ,  wh ich 
w i l l  mainta in  pract ica l ly  pure even-aged aspen .  

A regeneration survey, consist ing of one hundred 4.05 m2 sample p lots i n  a seven-year
old c lear-cut area revealed a stocki n g  of 85/20,757 * aspen,  1 2/1 ,483 balsam poplar, 85/22,239 
aspen and balsam poplar combined, and 3/- white spruce. The average height of aspen sap l i ngs  
was 2 .7  m .  As the  seed source of  softwood species was further than 1 .5 km, it is reasonable 
to assume that the aspen and balsam poplar ( i n  moister depressions ) associat ion w i l l  control 
the site for another rotat ion.  

� T h e  n u merator of t h e  fraction indicates t h e  percentage o f  sample plots stocked, a n d  t h e  denominator the average 
number of stems per ha. A large number of seedlings per ha associated with a low percent stocking ind icates that 
regeneration has a poor distribution. being patchy or clumpy in appearance. 
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Table 1 6. Siand and stock table1 (white spruce stand on a well drained site) 

Volume Distribution 
(m3/ha) 

{em} Basal Area 
wS bS iP bF II.. tA oPo wB wS bS jP of II.. tA bPo 

7 .91 .21  

2 43 140 . 35 . 1 4  .21 .14 A2 

5 5 2 2 75 5.46 .21 J33 .56 . 14  A9 

1 7.8 2 5 58 6.30 A2 1 
40 � J 2 2 7 51 .28 .70 .63 2.03 

22.9 30 7 2 46 9 . 94 56 1 .54 .28 2.52 .70 

5 4'1 1 4.'16 .28 1 .96 .49 21 
36 1 6.58 .56 .61 

2 32 2.66 1 A? 
2 1 9.94 .91 1 

17.28 

1 5  1 5  1 5.60 .70 

10 1 0  1141 .35 

Ol 43.2 5 8.33 1 .61  .98 
0 A 

5.60 A9 

5.25 

2.59 .1 4  
.28 

42 

8.2 

Basis 68 sample plots 

Denotos a fraction of tree (a frequency of less than 0.5 tree per plot 



()) 

Table 1 7. Stand and stock lablel (aspen stand on a well  d rained site) 

Stand Frequency 
(Number of Trees, by Specles/ha) 

0.8.H.-o.b. 
(cm) 

wS OS 

1 0,2 42 7 
1 2,7 25 
1 5,2 27 7 
17.8 1 2  
20.3 1 2  
22.9 5 
25.4 5 
27.9 2 
30.5 
33.0 
35,6 
38,1 
40,6 
43.2 
45.7 
48.3 
50 8 
53.3 
55.9 

Basis 98 sample plots 

Donotes a fraction of a ! n�e, 

IP bF fA bPo 

2 1 2 2 
2 31 5 
2 74 22 

74 1 2  
2 77 17 

69 1 0  
57 1 
44 5 
44 5 
1 2  2 

7 2 
2 
2 
+ 

+ 

Total 

w8 

7 
16 

1 2  1 44 
2 1 00 
2 1 1 0  

84 
2 7 1  

5 1  
51 
1 4  

9 
2 
2 

Volume Distribution Total 

wS bS IP b F  tA bPo 

1.1 2 ,07 ,07 .35 .fl7 
1 , 1 9  .07 2J)0 ,28 .49 4.83 .1 
2.45 .56 .21 9.59 2.10 1.40 1 6.3'1 
1 .82 , 1 4  1 5,53 1.96 ,56 20.01 2,3 

2.52 . 2 1  .28 22,74 3,99 ,56 30.30 3,7 

1.47 25.89 2,94 ,21 30.51 3.4 
1 .82 .21 25,54 2.45 .56 30.58 3.7 

.98 .42 25.68 2,31 29.39 3,2 
1 .89 .21 1 4.34 1 .2 6  1 7.70 2 . ;  

.42 .21 1 0,36 .91 .1 4  1 2.04 1.1 
.70 ,21 7.42 1.1 2 9.45 4.4 

.21 .63 3.85 ,56 .14 5,39 2,8 
1 .75 .35 

.70 
.49 
.2 1 .21 

,21  



Photo 23. A typical aspen stand growing on well drained till. 

Another regeneration survey of one hundred 4.05 m2 plots i n  a seven-year-ol d  c lear-cut 
area of a drier phase of this type indicated a good stock ing of aspen 94/25,205, but no  other 
species was present. Although a few white spruce "seed" trees remained from the origi nal  
stand, no white spruce seed l ings could be found i n  the area of approx imately 80 hectares. 
The dense brush, main ly Cory/us comuta (beaked haze lnut ) ,  possibly prevented the seeding
in  of softwood species. I t  was also noted that the wh ite spruce trees left stand i ng were of 
i ntermed iate and suppressed crown c lasses. the potential for trees of these crown c lasses 
to produce seed is doubtfu l ,  and further study is recommended to determine their abi l i ty 
to propagate. 

5.2.4 P ICEA GLAUCAIPOPULUS - CORNUS ECOSYSTEM 
(Wh ite Spruce/Aspen Bunchberry Type ) 

Although th is ecosystem occupies on ly about 451 ,000 ha or 7% of the land area with i n  
t h e  Provincia l  Forests of t h e  Mixedwood Sect ion,  i t  forms o n e  of the more characterist ic 
and not iceable stands in  th is Section ,  as evidenced by the fact that the M ixedwood Sect ion 
has been named after th is cover type. 

The general  t rend on all sites is  that, following a hot (severe ) f i re ,  both tree species 
start to g row at the same time, provid ing even-aged stands (photo 24 ) .  The basic assumption 
is that white spruce seed is  avai l ab le e ither from the previous stand or  nearby forests. Light 
or  surface f ires which do  not burn a l l  the duff on the forest f loor and d o  n ot expose minera l  
so i l ,  stimu late aspen regenerat ion.  Aspen sprouts qu ick ly the  same year, wh i le  regenerat ion 
of white spruce occurs on an addit ive basis ( Photo 25 ) .  
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Photo 24. Following a severe fire, both species start to grow at the same time and are the 
same age. 

Photo 25. Following a light fire, spruce regeneration takes place under the aspen which established 
itself immediately after the fire. 
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Photo 26. Approximately only 50 to 60 percent of the white spruce break through the aspen 
canopy 
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It takes 1 5  17 years for spruce o n  weil d ra ined s i tes to reach a height  of 
about 1 .37 m, and advance from the critical stage of s u p p ressed the aspen leaf 
l itter a n d  A t  t h a t  t ime the aspen overstory i s  9 . 1  t o  1 0.7 m h i g h .  A 

of 50 to 60 years of i ntense and n u trients b eg i ns.  The l ast m ajor 
r-r",y;r,ctitinn i nvo lves white s pruce the aspen canopy 26 ) .  It i s  at 

that 40-50 white s p ruce i s  a n d  i n h ib ited 

At 70 to 75 years of  the spruce e merges as an p artner i n  the overstory, and 
l ater at 1 00 to 1 1 0  years age, becomes the The aspen h as been steadi l y  

to old a g e ,  d i sease, or a combinat ion o f  b o t h ,  s ince its of 60 to 70 
years. The outcome of this i s  that a small  number ( 1 5 .6% ) the ori g i n a l  
w h i t e  s p ruce reach rnerchantable sawti mber size 25 em at breast heigh t ) 
at I n  terms of management, therefore, it appears beneficia l  to release the young 

countr ies with 
s p ruce, t h e  

from t h e  heavy aspen at a n  early age,  as practised i n  European 
i ntensive forest t h e  01 releasi n g  w hite 

would and increased p roduction 
of w h ite spruce. 

Black s p ruce, and balsam f ir  a re also commonly i nterm i n gled with aspen a n d  
w h i t e  s pruce i n  t h i s  ecosystem 27 Sta n d  d e pe n d i n g  on softwood a n d  
h a rdwood componen ts, can b e  described a s  2wS 1 ( bS-jP-bF )  6tA 1 (bPo-wB ) as i n  Table  
18  or 6wS 4tATbS+ bPoTwB + b F  1 9  

Photo 27. Mature mixedwood stand on a welf drained site. 

T h e  of t hese s t a n d s  reach a n  average of 20 m at the rotation age of 75 
years. Mean a nn ua l  i n c rement at this rotat ion age is m3 per h ectare, and the total y ie ld 
i s  2 1 0 m3 p e r  hectare. At stand m aturity (70- 1 00 years ) ,  t h e  total  yield is  about 240 m3 per  
hectare. 

In genera l ,  a percentage of wh ite spruce a n d  a relatively closed canopy resul ts  i n  
a l o w  species and a h i g h  m oss cover, w h i le a h i g h  d eciduous component and a 
more o pe n  canopy results i n  g reater species d i versity, an a b u n dance of vascular  species 
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a n d  a d iscon t i n u ou s  moss layer. Typ i ca l  of these s i tes i s  the presence of Comus canadensis 
(bunc�berry ) a n d  Mitelfa nuda (b ishop's-cap Other species also found as 

dominants i n clude:  Linnaea borealis (twinf lower ) ,  Petasites palmatus ( pa lmate-leaved coltsfoot 
Rubus pubescens ( d ewberry ) ,  Aralia nudicaulis (sarsapari l la Mertensia paniculata 
merte n si a )  a n d  Epilobium angustifofium (fi reweed ) ,  A h i g h  percentage of deciduous trees 
in the overstory resu l ts in a n  i nc reased presence of s h ru bs, i n cl u d i n g  Alnus crispa ( g reen 
a lder ) ,  Viburnum edule ( low-bu s h  cranberry ) and Rosa acicuiaris (pr ickly rose ) .  

H u m mocky g lacial  t i l l  o f  moderately coarse to moderately f ine texture commonly suppo rts 
the vegetati o n  of th is  ecosystem ,  

T h e  lack o f  demand for aspen wood sometimes lea d s  t o  the practice o f  selectively 
the softwoods (Photo 28 ) ,  leavin g  a sem i-open sta n d  of mature and decadent aspen trees 
to c o nt in ue their g rowth or t o  yield a new aspen stand ,  Neither occurs, I nstead, the opposite 
trend takes p lace. The aspen, because of its age, d oes not add any i ncrement, and the can opy 
of sta n d i n g  trees e l i m inates t h e  bulk of the s un's rad iati o n  which i s  req u i red to promote root 
s p routin g ,  Win d  breakage (aspen is sel d o m  u p rooted ) is h astened by exposure, overmaturity 
and damage i n cu rred d ur i n g  h a rvest This process contin ues for a p p roximately 10 to 15 years, 
u n t i l  the stan d  is destroyed. D u ri ng t h i s  per iod of t ime, ne i ther  species has had an opport u n i ty 
to regenerate a n d  become re-establ ished . 

Photo 28. Originally this was a mixed stand from which softwoods have been logged. 

T h u s  a seemingly  practical method of logging,  without consideration of consequ ences, 
has taken valuable land out of p roduct ion for many years, I mmediate planting to w hite s p ru c e  
a ppears to b e  the most s u itable corrective meas ure. This  example a g a i n  i l l u strates that forest 
cover is a component  of an ecosystem, a n d  i t  s h o u l d  be hand l ed in t h e  concept of the total 
system. 
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Table 1 8. Stand and stock table1 (mixed aspen-spruce stand on a well drained site) 

Basis 235 sam pie plots. 

Denotes a fraction of a tree. 



m 
OJ 

Table 1 9. Stand and stock table1 (mixed spruce-aspen stand on a well drained site) 

I 

1 0.2 193 
1 2.7 1 80 
1 5.2 161 
1 7.8 1 1 4  

20.3 89 
22.9 57 

25A 42 
n9 1 0  

30.5 10 
33.0 2 

35J3 2 
38.1 2 
An '" 2 

Basis 1 96 sam ple p lots 

Stand Frequency 
(Number of Trees, by Specles/ha) 

2 79 1 5  
86 25 

2 1 04 25 
2 91 1 7  
2 69 7 
2 44 7 

30 2 
2. 1 0  

2 2 
2 

5 17 1 00 

34.5 8] 

Denotes a fraction of a tree 

289 5.81 .07 

2 293 10.64 
2 294 1 5.32 .14 

224 1 7 .21 .28 
1 67 1 8.82 .21 

2 1 1 2  16.51 .28 
74 1 5.32 
22 4.63 .49 
1 4  5.32 

4 1 .33 
2. 2 .73 

2.94 

6 1 .47 

Q.4 0] 

Volume Distribution 
(mS/ha) 

2.45 
SJ,)7 

1 0.85 
1 5. 1 8  

1 5 .88 
1 3.30 
1 1 .62 

4.62 
1 .40 
2.31 

83.28 

T<ltal 

.35 
1.12 Jj7 
2.03 .21 
2.03 
l AO 
1 .68 .28 
1.05 

1.12 

.2 

1 0.78 .56 34.2 



A m ore proper l og g i ng o perat ion would  be to remove the aspen a long with softwoods. 
Should a lack of demand make this u nfeasib le ,  then the aspen should be fel led and left o n  
t h e  g ro und .  This  i ntent ional  c lear-cut would promote ample regenerat ion of aspen and the 
natural success ion of aspen (aspen-spruce ) - (spruce-aspe n ) - spruce (spruce-balsam 
f ir ) wou ld  occur. The spruce-balsam f i r associat ion i s  somet imes considered as the c l i ma x  
stage i n  stand succession .  I nterference b y  man and/or n ature i n  the form of l og ging ,  f i res 
and wind has prevented further succession .  

F igure 9 i l lust rates the stand frequency of the c l im ax stage at 8 0  and 1 60  years of  age. 
This i s  respectively based on 54 and 9 random relascope sample p lots for each stand age. 
Overmatu re stands of th is  type are beco m i n g  scarce. I t  wou l d  be wel l  i n  order to select a 
few hectares of such stands and dec lare them as ecologi ca l  reserves. 

Figure 9. Frequency distribution - white spruce-balsam fir cover type 

Diameter at Breast Height - Inches 
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A reg e nerat i o n  
i n  a l a rger 
a l o n g  a compass i ine.  

The 

White spruce 
Jack p i n e  
B a l sam f i r  
A l l  softwoods 
Aspen 
Balsam poplar  
White b i rc h  
A l l  hardwoods 
All s pecies 

consist ing of two h u n d re d  4 . 05 m2 sample p l ots, was carried out 
clear-cut  of this ecosystem. The were 1 2 1  m apart 

resu lts were obtained:  

3 1 /3,459 

4/247 

1 1247 

32/3,707 

52/4,201 

51494 

39/6,91 9  

72/1 1 ,6 1 4  

79/1 5,320 

of 

of 

Advance g rowth of softwoods, w h i c h  is somet i m es common in l ogged areas, a m o unted 
to 2.0 percent .  Al l  i n dicat ions (seedbed condit ions and seed avai labi l ity from the s u rro u n d i n g  
area ) are t h at addit ional  natural  regenerat ion can b e  expected i n  the next 3 to 5 years. As 
an i tem of interest, the same area h ad 1 .5 percent coniferous stock i n g  of new seedl i n g s  
fou r  years after logging ( person a l  c o m m u n i catio n  w i t h  S . M .  S m i t h ,  Chief  Forester, Pr ince 
A l bert  P u lpwood L i mite d ) 

5 . 3  M O DERATELY WEll D RAI N E D  S ER I ES 

Apart from b lack spruce, a l l  forest c o m m u n it ies or ecosystem s  i n  t h i s  moist u re series 
have a common occurrence a n d  excel l en t  forest g rowt h .  G e neral ly adequate m o i st u re c a n  
b e  expected throughout  t h e  growin g  season.  

Photo 29. Moderately well drained glacial till provides a favourable rooting medium far jack 
pine, white spruce and mixedwaod stands. 
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As i n  the weI! d rained moisture reg ime, soi ls i n  the moderately wel l  d rain ed series also 
occu r  on a wide spectrum of parent materials, i .e "  g lacial t i l l  ( Photo 29 ) ,  g laciofluvial ,  
g lac iolacustr ine,  f luv ial-lacustr ine and recent deposits, With in a specif ic textural class, the 
m ode of origin d oes not appear to s ignificantly i nfluence the productivity of any part icular  
tree species, 

Soils in this class exhib it  some mott l i ng ,  i n dicative of i mpeded d rainage for short periods 
of t ime, The topography on which these soi ls occur is variable; however, they are com m on l y  
l ocated i n  t h e  l ower s lope posit ions, These soi ls are usual ly c lassified with i n  t h e  Luviso l ic  
O rder. H owever, B ru n isol ic and Chern ozemic so i l s  also occur. 

Site con d itions general ly permit normal forest operat ions in summer and winter. 

5.3. 1 P I NU S-PLEUROZ I UM/LYCOPOD i U M  ECOSYSTEM 
(Jack P ine-Feather Moss/Club M oss Type ) 

This s ite supports the best jack p ine  g rowth i n  Saskatchewan (photo 30 ) ,  Stand composit ion 
consists of 7jP 3 (tA-wS-bS )+bPo+wB. This co-existence with other m inor  species appears 

Photo 30, Jackpine on a moderately well drained site, 
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beneficial  for jack p ine to develop  opt imum form u nder natural  condit ions. The dominance 
of jack p ine is n ot threatened by the minor  species d ur ing the current rotation, but u nder 
prolonged u n disturbed condit ions i t  wi l l  be replaced by either one or  both of the spruce 
species. F i re or c lear-cutt i ng maintains  the dominance of jack p ine. 

The characteristic u nderstory is  a feather m oss carpet in combination with one or m ore 
vascu l ar p lant species. This feather moss carpet is  composed p redominantly of Pleurozium 
schreberi with lesser amounts of Hylocomium splendens (sta i r  step moss ) and ?tilium crista
castrensis (kn ight's p lume ) .  

The d ensity of the t ree canopy is  the m a i n  factor determi n i ng t h e  species composition 
of the u n derstory. An open canopy on a moderately wel l  d ra ined  site is  s im i lar to a dosed 
canopy on  a wel l  d ra i ned site w i th an  Alnus crispa (green a lder ) Comus canadensis 
(bunchberry ) - Trientalis borealis (starflower ) Pleurozium $chreberi associat ion dominating .  

A c losed canopy commonly supports an Alnus Crispa - Pleurozium schreberi association with 
very few other vascu lar  p lants bein g  present. On the m oister phases Lycopodium ennotinum 
(stiff c lub m oss ) forms a th i rd co-dominant along with Alnus crispa and Pleurozium schreberi 
(Photo 31 ) .  

Photo 31. 'Lycopodium annotinum' (stiff club moss) is common and an indicator of highly 
productive jack pine sites. It becomes very noticeable In older stands. 

Other species commonly found on  th is  specif ic site i nc lude Goodyera repens (Rattlesnake 
Plantain ) , Ledum groen/andicum ( Labrador  tea ) ,  Petesiles palmatus ( pa lmate-leaved coltsfoot ) 
and Dicranum polysetum. Alnus crispa (green alder ) g rows more v igorously i n  th is ecosystem, 
and attains more height than withi n  d rier  sites. 
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A moderately wel l  d rained Luvisolic soi l  
have characteristics shown below: 

supportin g  a good stand of jack p ine  may 

Horizon 

LFH 

Ae 

Bt 

Ck 

!?�scri�tio� 

Usual ly a mor humus  form,  approximately  7 cm t hick ;  derived predomina nt ly trom 
feather m oss; pH approx imately 4.5. 

A p laty, ashy co loured h o rizon; p lati ness may be better developed or more pro mi nent 
than in the wel l  d ra ined equivalent. Texture may be sandy l oam or  l oamy sand.  
Few mottles may be p resent; th ick ness about 20 cm;  p H  approximately 4.8. 

Usually a dark brown horizon with a subangular b locky structure; texture is usual ly 
a c lay l oam or sandy c lay loam; th ickness about 50 cm; p H  approximately 5.0; 
few mottles may be present. 

A yel lowish brown horizon wh ich  conta i ns a variable l ime content; textures are 
usual ly sandy loams, clay l oam or sandy clay loam; few mottles may be p resent; 
pH approximately 7.0. 

Table 20. Chemical and physical analysis of a moderately well- imperfectly drained profile 
supporting a jack pine stand near Glaslyn (analysis by W.K. Janzen, 1968) 

Commercial ly,  t h is is the most productive jack p i ne s ite (F igure 10 ) .  At a rotat ion age 
ot 60 to 65 years, these stands average 20 to 23m i n  height and produce 1 75 to 1 90 m3 
of merchantable vol ume per h ectare, w hich  p rovides for a mean annua l  i nc rement of 2.7 
to 3.2 m3 per hectare. At stand m aturity (approx i mately 70 to 100 years of age ) the total 
yield i ncreases to between 260 and 275 m3 per hectare (Table 21  ). 

General ly, the p resent stand management w i l l  also determine the nature and composit ion 
of the future stand. Selective cutt ing favours the i nvasion of shade-endur ing conifers. 
C learcutt i ng  with scarif icat ion w i l l  p romote and p ro long jack p ine  as the dominant species. 
Summe r  logg ing a lso frequently p romotes adequate jack p ine  regeneration. Fol lowin g  a f i re, 
sh ru bs and p ioneer hardwood speci es are more evident than jack p ine.  The i r  competit ion,  
however, i s  neither very i ntense nor  persistent. Grass and w i l lows a re the f i rst to be eli m inated. 
Later white b i rch and most of the aspen sap l ings d isappear. I n  t ime, jack p ine  becomes re
estab l ished and g radua l ly ga ins ascendancy. At the age of 20 to 30 years it assumes a dominant 
role. 

The response of jack pine to th i nn ing  is  favou rable in th is ecosystem. Proper stan d  th inn ings  
stim ul ate remarkable merchantable  volume i ncrements of up  to 300%, and also make it feas ib le  
to g row valuable piece p roducts such as power poles .  
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Figure 1 0. Jack pine onJCilJct!V!1tv as a function of soil texture and moisture 

I n  1 959, the Forestry Division establ ished p lots in 35 to 40 year old jack p i ne stands on  
three d i fferent sites withi n  the Mixedwood Section to determine the feas ib i l ity of  power pole 
p roduction ,  Two levels of th inning and the retention of 1 1 86 to 1 236 of the m ost v igorous 
future trees per hectare from domi nant and co-domi nant crown classes were set as objectives, 
In the heavi ly th inned p lots, on ly  the selected future trees were left (photo 32 ) ,  On the l ight ly 
th inned p lots, o n ly those trees were removed which were l i ke ly  to  affect the growth of selected 
future trees. Hence, the l ight ly th inned p lots contained both selected and n on-interfer in g  trees. 

Photo 32. Heavily thinned jack pine on a good site in the Hudson Bay area ( 1 984). 
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Table 22. feasibility of power poje production 1 

1 .  Heavy thinning; data projected to 70 year old stands. Imperial u nits currently utilized for power pole standards. 
2. HI. tree height i n  feet. 
3. Q,s'H,- diameter at breast height in inches (outside bark ).  
4, Top diameter of pole in inches (outside bark ) ,  

Analys is  of remeasurement d ata i n d i cates that trees suitable for med ium and some larger 
(class 4) poles may be g rown o n  g ood jack p ine s i tes in Saskatchewan (Tab le  22 ) ,  Although 

Table 22 refers to projected 70 year old stands, perhaps 80 or 90 years should be consid ered 
as the p ractical rotation  age for power pole prod uction ,  Site qual ity appeared to i m pact pr imar i ly  
u po n  tree he ight ,  whereas l evel of th i n n i n g  appeared to i m pact p r imar i ly on tree d iameter, 

The first th inn ing  (juve n i l e  spaci n g ) is recommended at 1 0  to 1 5  years of age; the second 
(commercia l ) a t  40 years, and the  th i rd (a lso commercia l ) a t  about 60 years of  age, 

As s lender, wel l-formed trees with long, clear boles form these stands, mak ing them su itable 
for spec ia l  forest p roducts, the stands warrant part icu lar  consideration  and i ntegrated ut i l ization .  
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5.3.2 PICEA G LA UCA-PLEU R OZI U M  ECOSYSTEM 
Spruce-Feather Moss 

This ecosystem contains the best white spruce 
trees exceed i n g  24 m i n  a n d  i n  some cases 
em i n  d ia m eter at  b reast 

ihe M ixedwood Section, with 
38 i n  and 9 0  t o  1 00 

D u e  to s i m il a rity of soils, lesser vegetation a n d  characteristics. the 
wel l d ra ined and i mperfectly d ra i n ed series have been combined i n  th is type. Reference t o  
wetter p hases suggests i m pe rfect drainage. 

Ground vegetat ion is characterized a feather moss cover with a low s hr u bl 
herb layer. The feather m oss is comprise d  Pleurozium schreberi a n d  
Hylocomium spledens (sta i r  step moss ) w i t h  small  amounts o f  Dicranum polyseturn. Dicranum 
undulatum a n d  Thuidium recognitum moss 

The l ow h erb/s h ru b  l ayer is  comprised d o minantly of Linnaea borealis ) and 
Comus canadensis ( b u n c hberry ) .  Othe r  common species i nclude MitefJa nuda (b ishop's-ca p ) ,  
Equisetum arvense (common h o rseta i l ) ,  Rubus pubescens (dewberry ) ,  Petasites pa/matus 
(palmate-leaved c o ltsfoot ) a n d  Bromus anomalus ( n od d i ng b ro m e  

T h e  above assoc i at i o n  remai n s  relatively constant t h roughout t h i s  series w i t h  the exception 
of the m oister p hases where the low s h r u b/herb layer becomes less a b un d ant,  a n d  the 
Pleurozium schreberi-Hy!ocomium spiendens association i s  t h e  rem a i n i n g  d o m i na n t  with lesser 
a m o u n t s  o f  t h e  l ow s h r u b s  a n d  h er b s .  Petasites frigidus ( v i n e- l eaved c oltsfoot ) i s  
c h a racteristicall y  common o f  t hese s i tes. 

The best w hite spruce stan d s  w i t h i n  the M ixedwood Section occ u r  o n  Dark G rey 
Chern ozemic soi ls,  which are developed on water m odif ied t i l l  or g l ac io lacustr ine 
d e posits. The topography of these areas is level  to Equally a l luvial  
d eposits o n  level topogra p h y  also occu r, b u t  t o  a lesser extent 

Very s l i g h t  elevat ions in the m icro rel ief and an abun d ance of rotten trun ks provid e  
reasonable seedbeds for spruce. Lush vegetati o n  a n d  brush,  together with shoots of balsam 
poplar offer strong competit ion to the establ ishment  of w h i te spruce see d l ings.  Patch/and 

Photo 33. Excellent growth of white spruce on a moderately well drained silty clay loam soil. 



or selective l o g gi n g  is reco m m e n d ed tor natural regenerat i o n ,  To m i n im ize w i n d t h row, t h e  
prevai l i n g  w i n ds, s u rro u n d i n g  forests, a n d  topog raphy s h o u l d  b e  considered p r i o r  t o  h a rvest i n g ,  

The m a g n if icent canopy display a n d  opulent  vegetat i o n  g ive t h is ecosystem a fasc inat ing 
appearance ( Ph oto 33 ) ,  

A m e a n  a n n ua l  i ncrement o f  4 ,5  m 3  and a totai y i e l d  of 315  m3 per hectare a re atta ined 
at  t h e  rotati o n  age o f  65 to 70 years, At  stand m at u rity, between 70 a n d  1 1 0  years, t h e  total 

i nc reases to 455 m 3  per h ectare, O n  i mp e rfectly d ra in e d  si tes, the m ea n  a n n ual  i nc rement 
a n d  y ie lds a re s l i gh t l y  red uced , 

The stand composit ion (Tab l e  23 ) of 8wS 2 ( bPo-tA-bF-wB )+bS s u ggests that  it possibly 
or ig i n ated as a m i xe dwood stan d ,  A h i g h e r  p roport ion of  ba lsam poplar  than aspen i n dicates 
that t he re is excess soi l  moist u re ,  in early spri n g ,  in most years, 

In o rd e r  to determ i n e  the reg e n e rat ion potent ia l  of t h i s  ecosystem , t h ree regenerat ion 
su rveys were carried out .  T h e  su rvey consisted of one h u n d red 4,05 m 2  sam pl es p e r  s i te ,  

Pert inent  i nformation concern i n g  each area sampled i s  shown below: 

( a ) An e i g h t-year o l d  c lear-cut :  
W h i te s p ru ce 62/1 ,483 
B a lsam f i r  1 
A l l  softwoods 62/1 ,483 
Aspen 69/1 ,483 
Balsa m  poplar  11  
Al l  h a rd woods 7 1 /1 ,483 
All species 95/2,965 

T h e  average h e i g h t  of t h e  aspen sap l i n gs was 4.57m, a n d  t h e  whi te  spruce see d l i n g s  
varied i n  h ei g h t  between 1 0.2 a n d  38 , 1  c m .  

( b ) A ten-year o l d  c l ea r-cut :  
W h ite spruce 
Aspen 
Balsam poplar  
AI !  h a rdwoods 
All spec i es 

27/1 ,483 
54/5,930 

81494 
60/6,425 
68/7,907 

The h e i g h t  of t h e  aspen sap l i n g s  varied between 3,5 a n d  4,88 m; w h e reas, the h e i g h t  
o f  t h e  spruce seedl ings was between 20,7 a n d  26.5 c m  

Total regenerat ion i n  t h i s  c lear-cut i s  acceptab l e ,  H owever, even ass u m i n g  t h a t  fu rther 
w h i te spruce regenerat ion w i l l  occur,  t h e  stoc k i n g  of w h i te  spruce is  insuff ic ient  to prod uce 
a f u t u re softwood stand ,  Regenerat ion beyond 20 years after cutt i n g ,  w i l l  c reate a n  u n d es i ra b l e  
stand age stru ct u re,  I t  becomes obvious h ere t h a t  t h ese pr ime s i tes s h o u l d  receive i n i t i a l  
considerati o n  f o r  s i l vi c u l t u ral  treatments, 

( c ) A ten-year o l d  b u rn near a softwood seed source:  
White spruce 7 1 /1 3,838 
Aspen 86/36,571 
Balsam popl a r  2/1 ,977 
AI! h a rdwoods 86/38,548 
A l l  species 88/52,386 

Since this ecosystem occupies a considerable a re a  within the M ixedwood Sect i o n ,  a n d  
i s  a p rime producer o f  d imension l umber, b u i l d i ng a n d  p l ywood mater ia l ,  i t  seems w e l l  i n  
o rder  to i nvest addi t iona l  t i m e  and effort t o  f u l l y  u t i l ize it 
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Photo 34. attains the best growth on rntv,",r<>fDh weI! drained soil. 



5.3.3 POPULUS-ARAUA/U N NA EA ECOSYSTEM 
(Aspen-Sarsapari i l atTwinfjower ) 

Aspen obta i n s  its 34 ) withi n  r\"C>YCHc>'i\! vvell  d rained series. 
With i n  the i mperfectly d ra ined series, aspen declines i n  

Photo 35. On imperfectly drained sites, the 
is evident. 

of aspen is reduced The invasion by spruce 

These sites support a variety of u n derstory spedes. The m ost common i nclude Linnaea 
borealis (twi nflower ) .  Comus canadensis (bunchberry ),  Aralia nudic8ulis (sarsapar i l la  Lathyrus 
ochroleucus (cream-c ol o u re d  vetchl ing ) ,  Rubus pubescens (dewberry Epiiobium 
(fireweed ) ,  Rosa acicularis ( prickly rose ) .  Viburnum edu/e ( l ow-bush cranb erry ) a n d  Ribas 

triste ( red c urrant ) .  Sel d om does o n e  speci es assu m e  total dominance. Other less common 
s pecies i n c l u d e  Petasites palmatus ( pa lmate-leaved coltsfoot Mitella nuda (bishop's-cap 
Vaccinium vitis-idaea (bog cranberry ) .  and Fragaria virginianum strawberry ) .  

W i t h i n  t h e  moister phase of t h i s  series, Calamagrostis canadensis reed g rass ) forms 
a d o m in a nt in com bination with the above species. 

S o i l s  commonly s upporting aspen g rowth wit h i n  this ecosystem consist of moderately 
coarse to moderately fine textu red g laCial ti l l  o n  

O n  moderately wel l  d rained s ites. aspen stan d s  often reach a n  average of 23 m 
a n d  h i g he r  at a very early rotation age of 60 years. At the rotation age, the mean annual  
i ncrement i s  between 3.5 to 3.8 m3 per hectare. and the total is 2 1 0  to 245 m3 per 
hectare. At stan d  maturity, 60 to 70 years o f  age, the g ross per 
hectare. 

Excellent regeneration is  obtained after fires 
37 ). 

36 ) and also 

A regeneration s urvey, consist i n g  of one h u n d re d  4.05 m2 sample within a 809 ha 
clear-cut area n in e  years after logging ,  s howed a stocking of 93/1 0.378 aspen and 717.907 
balsam poplar. The average height of between 4.0 and 4.6 m. As a resu l t  
o f  the size of t h e  a rea. and the l a c k  of a softwood seed source, it is certain that t h e  presen t  
ecosystem w i l l  b e  maintained.  
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Photo 36. Vigorous aspen and balsam poplar sprouts, two years after a fire. 

Photo 37. Abundant aspen regeneration three years after a clear-cut on a weJl to moderately 
weI! drained site. 
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The stocking and frequency (7/7,907 ) of balsam poplar sprouts i n  the above cut-over 
is u n desi rably h igh .  This hardy species is a pro l i f ic  and vigorous  producer of sprouts, especia l ly 
o n  moister sites, thus offeri ng u ndesirable competition to the aspen sap l ings. 

At present, the demand for balsam p opar i s  l ow. MacMi l lan B loedel at H udson Bay, the 
largest user of hardwoods, d oes not exceed 17 percent balsam poplar in their total  volume. 1  
Therefore, with i n  aspen clear-cuts, l ocalized areas of balsam poplar serves several usefu l  
funct ions, namely: shelter for  w i l d l ife, reg ulat ion of  water f low, and the avoidance of  excessive 
balsam poplar sprout ing .  

5.3.4 P I C EA GLAUCAIPOPULUS-CORNUS/MITELLA ECOSYSTEM 
(White spru ce/Aspen-Bunchberry/Bishop's-cap Type ) 

This i s  the most productive mixedwood type (Photo 38 ) found usua l ly o n  moderately 
f ine to fine textured soi ls. Stand composit ion depends very much on the stand h istory. Without 
the in terferen ce of man or f ire the m ixedwood stage i s  pro longed in th is ecosystem (Photo 
39 ) . 

Photo 38. A mixed white spruce-aspen stand 65 years of age on a moderately well drained 
site. 

Personal communication with B. Brooks. Woodlands Supervisor, fvlacMiilan Bloedel ,  Hudson Bay. 
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Photo 39. A white spruce-aspen stand at an extended mixedwood stage. 

Typical of t h ese sites is Comus canadensis ( b u nchberry ) a n d  Mitella nuda (b ishop's-cap ) 
d o m inants or near dominants. The sites with a h i g h  proport i o n  of coniferous trees tend to 
have a feath e r  moss compon ent,  w h i l e  sites with a h ig h  proport ion of d eciduous tree species 
have h e rb layers and a few o r  n o  mosses. Species commonly fou n d  as d o m i n ants in comb inat ion 
with t hese two are Unnaea borealis (twinflowe r ) ,  Petasites paJmatus (palmate-leaved coltsfoot ) ,  
Rubus pubescens (dewbe rry ) ,  Aralia nudicaulis (sarsapar i l la ) a n d  Mertensia paniculata (tal l  
mertensi a ) .  A h i g h  percentage of conifer component res u l ts in l ess species d iversity and 
a n  i ncrease in the moss domi n ance. The d i versity i s  g reat, genera l l y  bei n g  a m ixture of the 
types foun d  u nder p u re stands of t h e  coniferous and deciduous components; h ence, assi g n i n g  
o f  a d om inant i s  d ifficul t. 

Sta n d s  reach an average height  of 23 to 24 m at the rotation age of 65-70 years, a n d  
over 2 7  m at maturity, which i s  between 7 0  t o  1 00 years. The mean a nn u a l  i ncrement of 
a l l  spec i es at the rotation age is 4.2 to 4.5 m3 per hectare per year; total yields of 270 to 
295 m3 a n d  31 5 to 350 m3 per  hectare are obtai n ed at rotation age and maturity, respectively. 

Sta n d  devel o p me n t, ut i lizat ion methods and rege nerat i o n  probl em s  are s i m i l a r  but g reater 
in magnitude t h a n  t hose d iscussed for the well d ra i n ed series. Since these are very p roduct ive 
a n d  sensit ive s ites, p ru dence i s  req u i red to preven t  them from becomi n g  non-productive 
brushlands. Proper stand improvement is beneficia! and economical ly feasib le ,  to al leviate 
the stiff competit ion between various tree species and to d i rect their  g rowth to a maxi m u m  
potenti a l . 
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As shown i n  tables 24 and 25, sufficient i nformation  is available, primari ly from the g rowth 
and yield survey, to project the softwood i nc rement in released stands. 

Table 24. Additional periodic volume increment of released softwoods - m3/ha (SH stands) 

Age of Reieased Stand 
15 45 10 

Cover 

SHA 22 33 40 25 33 15 
SHB 45 49 50 28 33 2 1  
SHC 00 90 89 47 48 30 

Table 25. Additional periodic volume increment of released softwoods - m3/ha (HS stands). 

Cover 

HSA 
HSB 
HSC 

40 
7 

24 
41 

Approximate Age of .Released Stand 
15 40 

17 
20 
41 

25 
21 
25 
44 

1 0  
1 8  
43 

18 
19 
2 1  

Photo 40. A n  early release o f  softwoods a t  10 to 15 years, produces the best results. 
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Figure 1 1 .  logging til",,, ... .. ,,,,,, for a softwood stand 

}' J \ 

Softwood Stands 

Clear-cut 
Area 

(B i lateral progression ) 

Photo 41. Two-storied stands of aspen and spruce develop at 4(J to 50 years of age. It is not 
too late to release softwoods profitably. 
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If sta n d  treatments were carried out on the 27,539 ha of presently i m mature m ixedwood 
(SH ) stands with i n  the M ixedwood Sect ion,  about 1 , 1 78,334 m3 of additi onal softwood vol ume 

w o u l d  be o btained d u ri n g  the next 25 years, o r  46,933 m3 annual ly. S i m i l ar ly,  a n  addit ional  
a n nual  i n c rement of 67,300 m3 of softwood wou l d  be obtain ed by releasin g  softwoods wit h i n  
H S  stands. 

Altho u g h  10 to 1 5  years of age i s  the best t ime to release softwoods (Photo 40 ) ,  i t  i s  
not too late t o  release softwoods a t  40 t o  5 0  years o f  age ( Ph oto 4 1  ) .  

Var ious mechan i ca l  ( brushsaw, brush axe, t ree g i rdler, etc. ) and c h e m i ca l  (hypo-hatchet 
and aerial spray i n g  a p p l i cations ) m ea n s  are avai lable for softwood release projects. 

I f  feasi b l e, the adoption of a part icular  cutt i n g  method may enhance natural softwood 
regenerat ion.  F u l l  advantage of seed supply ,  benef ic ia l  shade effect and red uced windthrow 
are o btained by cutt i n g  from n orth to south . (F ig ure 1 1  ) 

5.3.5 P ICEA MAR IANA-PLEUROZIUM/HYLOCOM i U M  ECOSYSTEM 
( B lack Spruce-Feather M o ss Typ€ ) 

U pland black spruce stands are fairly comm o n ,  vary i n g  from s m a l l  patches to areas of 
a few h u n d red h ectares i n  size. T he largest b l ocks of such stands are found at C u b  a n d  
Little Bear Lakes a n d  o n  t h e  u pper r im s  o f  the Pasquia  and Porcupine H i l l s .  F ires a n d  t h e  
cooler, moister l ocal  c l i mate a r e  probably responsi ble f o r  t h e  or igin of these stand s  ( Photo 
42 ) .  

Photo 42. Black spruce on a well drained site. 

Sta n d  d evelopment, com posit ion,  and management i m pl icat ions are s imi lar  i n  this 
ecosystem and the wel l  d ra ined cou nterpart. By extent, the wel l d ra i n ed series a p pears to 
occupy a lesser l a n d  a rea; t herefore, the d escription with i n  t h i s  ecosystem relates to the 
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m oderately wef! d ra in ed series with specific mention of d rier phases. A very high stand density, 
absence of  shrubs and a complete feather moss g round cover are characteristic featu res 
of th is ecosystem (Photos 43 and 44 ). 

G round  cover is characterized by a feather m oss carpet with no other dominant vegetation. 
The spec i es inc lude Pleurozium schreoori, HyJocomium splendens (stair step m oss ) and Ptilium 
crista-castrensis (kn ight's p l um e )  as the dominant species with lesser amounts of Dicranum 
polysetum and Dicranum undulatum. Only m inor amounts of Comus canadensis (bunchberry ) ,  
Vaccinium vitis-idaea ( bog c ranberry ) ,  Equisetum arvense (common h o rsetail ) ,  MiteJJa nuda 
(b ish op's-cap ) ,  Geocaulon lividum ( northern coman d ra ) ,  Ledum groenlandicum ( Labrador tea ) 

and Equisetum scirpoides (dwarf scour ing rush ) are found o n  these sites. 

Photo 43. Black spruce on a moderately well drained site. 

The d ense tree canopy, varyin g  from 65 to 90 percent i n  undisturbed stands is  the main 
reason for the feather moss dominant. A more open can opy (resu l t ing natu ra l ly  or  u nnatura ll y )  
a l lows more vascular p lants i n  the understory. 

Soils commonly suppo rt ing these stands consist of moderately coarse to m oderately f ine 
textured g lacia! t i l ls on rol l i ng  topography. 

On the d rier  sites, black spruce attains an average height of 1 2  m at the rotation age 
of 1 00 years. The mean annual  i ncrement at this rotation  age is 1.4 m3 per hectare, and 
the total yield i s  between 1 35 and 1 45 m3 per hectare. Stand maturity i s  reached between 
1 00  and 1 20 years with a l i tt le ga in i n  merchantable vol u me past the rotation age. As a result 
of natural overstock ing (over 4,940 stems per h ectare ) the average t ree d iameter at b reast 
height o utside bark is only between 1 0. 2  and 1 1 .2 em. Consideri ng  only trees greater than 
8.9 em at b reast height, the average d iameter increases to 1 2.4 cm and stock ing decreases 
to a bout 2,470 trees per hectare (Benson ,  1 973 ) .  Therefore, size alone relegates black spru ce 
as a true p u lpwood s pecies. 

On moister, moderately wel l  drained sites, black spruce reaches an average height of 
14 m at the rotation age of 90 to 95 years, with a mean annual i ncrement of 1 .7 to 2.1 m3 
per hectare, and yields between 1 75 and 1 95 m3 per hectare. At stand maturity ( 1 00- 1 20 
years ) ,  the total yield increment s ince rotation age is s l ight. 
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Clear-cutt ing,  as determined by topography and merchantab i li ty of stands, i s  the suggested 
method of harvest ing.  Although scarification benefits regeneration ,  it d oes not always assure 
a satisfactory stocking. On larger c utovers ( Photo 45 ),  without a nearby seed source, adequate 
natural regeneration cannot be expected. If man's assistance is  p lan ned (seeding  or planting ) ,  
consideration should be g iven to the i ntroduction  o f  white spruce on these sites. 

Forest f ires assure the continuation of b lack  spruce for another rotat ion.  

Photo 44. Feather moss is typical ground cover of dense black spruce stands. 

Photo 45. Large cut-over area on a moderately well drained site. 
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5.4 I M P,ER FECTLY D RAINED SERI ES 

Pro m inent m ott l i ng and/or g leyi n g  i n  the soi l ,  and an increased presence of mosses 
characterize th is  series. Changes i n  s pecies occurrence and stand composit ion from the 
p revious series are also noticeable. Some species, such as jack p i ne and aspen, dec l i ne i n  
vigou r  and merchantab i l ity standards, wh i l e  balsam poplar increases i n  frequ ency, and black 
spruce attains its h i ghest yields. Althoug h  i nterspersed with black spruce, tamarack also reaches 
a commercia! level in this series. 

As in the m oderately wel l  d rained mo isture regime, soi ls in the i m perfectly d ra ined class 
also occu r  on a wide spectrum of parent materials ,  namely: g l acial  t i l l ,  g lac iof luvial ,  
g laciolacustrine, f luvial-lacustrine and  recent deposits. Withi n  a s pecif ic textural class, the 
mode of o ri g i n  d oes not appear to s ign if icantly i nf luence the p roduct ivity of any part icu lar 
tree species.  I m perfectly d ra ined soi l s  occur  o n  level topography or on  lower s lopes or 
depressional  areas i n  undu lat ing or  hummocky terrra in .  They a re usually i nf luenced by 
g roundwater and/or run-off water. 

With in  the P rovincial Forest port ion of the M ixedwood Section,  these soi ls are usually 
classif ied within the L uvisol i c  order, and to a lesser extent, with i n  the B run isol ic and 
Chernozemic Orders. 

S ummer forestry operat ions with in  th is  series are more dependent upon seasonal weather 
condit ions than in the previous series. 

5.4 . 1  P I NUS/PICEA MARI ANA-PLEUROZ1UM ECOSYSTEM 
(Jack P ine/Black Spruce-Feather Moss Type ) 

This is an often u nrecognized, widespread (6.64 percent by area ) and ecological ly confUSin g  
ecosystem .  This d ua l  cover type also occurs o n  the weI !  and moderately wel l  d ra ined series; 
h owever, its preponderance is on the i mperfectly drained s i tes. The proportion of both dominant 
species, jack p ine and b lack spruce, varies considerably with the age of stands, but thei r 
typical appearance consists of jack p ine i n  the u p per, and black spruce i n  the second story 
( Photo 46 ) .  

Although b lack spruce often outnumbers jack p ine, m ost of  i ts stems are i n  the i ntermediate 
and suppressed c rown c lasses. Seed production of t hose trees is reduced, and only a sma l l  
amount of  dominant or  co-d om i nant black spru ce produce seed. At  stand maturity, 8 0  to 
1 00 years of age, jack p ine th ins out because of natura! mortality and black spruce becomes 
the dominant species due to its g reater longevity. Stand composit ion at maturity cou ld  be 
descr ibed as 6jP 4bS+wS+bPo+tL 

Because of the stand density, Pleurozium schreberi is usual ly the on ly  dominant understory 
vegetati o n ,  with smal l  amounts of Hylocomium splendens (sta i r  step moss ) and Ptilium crista
castrensis (kn ight's p lume ) .  A scattering of vascular p lants i s  normally present, with Comus 
canadensis (bunch berry ) and Petasites palmatus (palmate-leaved coltsfoot ) being the most 
prevalent. 

Soi ls generally  su pport ing these stands are moderately coarse to moderately f ine textured 
g lacial t i l l s, and g laci al t i l ls which are overla in  by coarse to moderately coarse textured 
glaciofluvial and f luvial-lacustrine deposits. 

The mean annual  i ncrement of both species together i s  between 1 .4 and 1 .7 m3 per hectare 
at the jack p ine rotation age of 75 years, and the total yield varies between 1 05 and 1 30 
m3 per h ectare. Rotat ion age of the black spruce com ponent is between 90 and 1 00 years. 
M inor  yield increases can be expected at the stand matur ity of 1 00  years. Black spruce volume 
increases after i ts rotat ion age, h owever, the volume of jack p ine decreases. As a result, the 
net ga in  at stand maturity i s  s l ight 

In v iew of the fact that no  effective management has been developed for th is  d ua l  cover 
type, these stands are not yield i n g  a maximum economic return.  D iverse b iological requ i rements 
fu rther compl icate its understand ing. 
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As these stands a re best suited for pulpwood, clear-cutting a ppears to be the most practical 
h arvest i n g  method at the present time. 

F ield observat ions i n d i cate that following a dear-cut, a fairly good regeneration of both 
species fol lows in a proportion simi lar to the previous stand .  The seed source is p rovided 
by the slash from h a rvest i n g .  Scarification usually assures g ood regenerat ion.  F ire regenerates 
both species in a similar manner  to dear-cutt ing.  In the absence of fire o r  logging,  jack p i n e  
wi l l  g radually be replaced b y  b l a c k  spruce. 

Photo 46. Jack pine-Black spruce association. 
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5.4.2 P I C EA G LA UCA/POPULUS-COR NUS/R U BUS ECOSYSTEM 
(White Spruce/Aspen-Bunchberry/Dewberry Type ) 

This ecosystem is not extensive, and is general ly located o n  lower s lopes or depressional 
flats with s low surface drainage. A h igher component of softwoods than i n  the p revious 
M ixedwood ecosystems, and a lower site quality are common features of  fares! stands in  
th is  ecosystem (Photo  47 ) .  

The understory vegetation reflects both t h e  density o f  t h e  canopy a n d  the species 
composit ion of the overstory. In general, a dense cover of conifers resu l ts in a low species 
d i versity and a preponderance of mosses (Pleurozium schreberi ) .  Typ i cal of these sites i s  
the presence o f  Comus canadensis (bunchberry ) a n d  Mitella nuda (bishop's-cap ) .  

Herb spec i es commonly foun d  a s  dominants i n  combination with the two formerly l isted 
are Unnaea borealis (twinflower ) ,  Petasites paimatus ( pa lmate-leaved co ltsfoot ) and Rubus 
pubescens (dewberry ) .  

Photo 47. A mixed white spruce-aspen stand growing on a n  imperfectly drained site. 

Stand height varies between 1 7  and 1 8  m at the rotation age of 75 years, with a mean 
annual increment of  2.4 m3 per hectare. Total yields at rotation age, all species combined, 
are between 1 80 and 2 1 0  m3 per hectare. Patch and str ip cutting, without artific ial reforestation ,  
favours m ixed regenerat ion,  with a reasonable n u m ber  of  softwoods. G round preparation is 
rec o mmended o n  these sites pr ior to p lant ing white spruce. 

5.4.3 P ICEA MARIANA-PLEUROZIUM/PTIU U M  ECOSYSTEM 
( Black Spruce-Feather M oss Type ) 

This ecosystem is t ransit ional ,  and usual ly occu pies strips  of variable width between wet 
m uskegs and u plands. The cover type i s  p ure b lack spruce, with white spruce (on the d ri er 
s ide ) and balsam poplar and some tamarack (on the wetter side ) as m inor components. 

Due to the d en se (60-90% ) coniferous canopy, g round vegetation is  characterized by 
a feather moss carpet with no other dominant vegetation .  Mosses compriS ing  this carpet i nclude 
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Pleurozium schreberi, Hylocomium splendens (stair step moss ) and Ptilium crista-castrensis 
( k n ig ht's plUme ) as the dominant species with lesser amounts of Dicranum polysetum a n d  
Dicranum undulatum. 

Only m inor amounts of vascular  p lants are foun d  on these sites with  Comus canadensis 
(bunch berry ) , Vaccinium vitis-idaea (bog cranberry ) ,  Equisetum arvense (common h orsetai l ) , 

Mitella nuda (b ishop's-ca p ) ,  Geocaulon lividum ( n o rthern comandra ) ,  Ledum groonlandicum 
(Labrado r  tea ) and Equisetum scirpoides (dwarf s co u ri n g  rush ) bein g  the m ost prevalent. 

These sites are s i mi lar to the moderately well d rained sites with the exception that there 
is s l i g ht ly more vascu l a r  species d i versity. 

A typical i mperfectly d rained profile s u pp o rting a good black s p ruce stand is show n  below: 

Horizon 

LFH 

Aegj 

Btgj 

Ckgj 

Description 

U s u a l l y  a m o r  h um u s  for m ,  a pp ro x imately 1 0  to 1 5  cm t h i c k ;  composed 
p re dominantly of feather moss and needles; pH approximately 4.5 

Genera l l y  a platy, ashy h o rizo n .  However, in some cases organi c  matter i s  washed 
in from the LFH to g i ve i t  a dark colour. Approxim ately 20 c m  th ick  and mottli n g  
i s  general l y  present. The p l atin ess i s  usual ly  not a s  pronou n ced a s  the moderately 
weI! d ra ined equ i valent Loamy sand to san d y  loam textures; pH a pproximately 
4.8. 

A brown to brownish g rey coloured h o rizon which usual ly  has a s u ba n g ular  blocky 
structure. Thi s  structure i s  not as wel l  defi ned as in the mode ratel y  wel l  or wel l  
d ra ined equ ivalent. Thickness about 40 c m ;  m ott l i ng and/or g leyi n g  is  present; 
pH approximately 6.0; textu re ranges from san d y  l oam to c lay loam. 

A yel lowish grey colou red h o rizon; l im e  content varies from very weak to strong;  
p H  g reater than 7.0;  mottli ng and/o r  g leyin g  i s  p resent; textures range from sandy 
loam to clay loam. 

Black s pruce has the best g rowth i n  th is ecosystem (Photo 48 ) .  A n  average sta n d  height 
of  15 to 17 m and h ig h e r  i s  attained at the rotation age of 90 years. A s ingle tree with exce pt ional  
g rowth measured 46 c m  at b reast height a n d  25 m tal l  at  1 40 years of age. 

Photo 48. Excellent black spruce growth on an imperfectly drained, heavy textured soil. 
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The mean a n nua l  increment varies between 2.1 and 2.4 m3 per hectare at the rotat ion 
age, and total yields reach 1 90 to  21 0 m3 per hectare. M inor increased yields (approximately 
20 m3 ) can be expected at stan d  maturity of 100 to 1 20 years of age. 

Due to the shal l ow root system ,  these stands a re susceptib le  to windthrow, expecia l ly 
when the surrounding a reas are c lear-cut. 

Balsam poplar and white b i rch (with some wil lows ) regenerate after clear-cutting,  but  
do not h i nder the regeneration of b lack spruce. 

When harvest ing is  restricted to the type itself, the abundant seed and shade from borderin g  
m other stands provide for natura l  regeneration. Light sca lp ing a n d  exposure of minera l  so i l  
hasten regeneration (photo 49 ) .  Forest f i res do the same, but  the sprout ing of wh i te b irch,  
ba lsam poplar  and shru bs is a lso hastened. Regardless of artif icial or natura l  d isturbances, 
th is  ecosystem is fai rly  stable.  

Photo 49. Scalping clear-cut strips promotes good black spruce regeneration. 

5.5 POORLY DRAINED SERIES 

O n ly black and whi te spruce and tamarack species generate commercia l  stands under 
these g rowin g  condit ions. 

The soi ls, commonly found in depressional  areas, are saturated for a considerable period 
of the growing season, and are usual ly  characterized by a shal low (0 to 40 cm ) layer of 
peat at the surface. They a re classified in the Gleysol ic  O rder. 

Logging and site preparat ion for reforestation can o n ly be carried out when the g round 
is  frozen. 
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5.5.1  P ICEA G LAUCA-EQU IS ETUM ECOSYSTEM 
(White Spruce-Horsetail Type ) 

Stands i n  th is  ecosystem usual ly occupy fairly flat areas o r  g radual s lopes which encircle 
less p roduct ive l owlands (Photo 50 ).  Its stand composit ion can be described as (6wS 3bS 
1 tL +bF+bPo ) .  

Photo 50. White spruce growing on a poorly drained site along a sedge meadow. 

The understory vegetation of th is  ecosystem is an associat ion of Equisetum sp., Carex 
sp. (sedges ) and Calamagrostis canadensis (marsh reed g rass ) .  The l ayer of Equisetum i s  
a combinatio n  of  Equisetum arvense (common horsetail )  and  E. paJustre ( meadow horsetail ) . 
Moss g round cover is sparse. Other species common ly found on these sites inc lude Orchis 
rotundifolia (round-leaved orch id ) ,  Circaea alpin a (enchanter's n ig htshade ) and Alnus tenuifolia 
( river alder ) .  

D u e  t o  the shorter b lack spruce a n d  tamarack component, the average he ight of the tree 
canopy seldom exceeds 1 5  m. The mean annua l  i ncrement is between 1 .4 and 1 .7 m3 per 
hectare at the rotation  age between 80 and 85 years. Yie ld at the same age i s  between 1 00 
and 1 40 m3 per hectare. At stand maturity (about 1 30 years ) the yield increases to 1 45 m3 
per hectare. As a result  of thei r smal l  d iameters, these trees are best suited for p u l pwood. 
C lear-cu tt i ng i s  the suggested harvest ing practice. Due to wetness, scarification i s  l i mited 
to frozen g round condit ions. Site treatment and plant ing should be carried out soon after 
harvest, otherwise shru bs and g rasses w i l l  take over. 
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5.5.2 P ICEA MARIANA-PlEUROZIU M/HYlOCOMtUM ECOSYSTEM 
(B lack Spruce-Feather Moss Type ) 

Although these stands tend to become relatively o pen, and the trees l imby (Photo 5 1  ) ,  
they stil l  meet present commercial ut i l ization  requ i rements. 

A feather moss carpet comprised of Pleurozium schreoori, and Hylocomium splendens (sta ir  
step m oss ) combined with a Ledum groenlandicum (labrador tea ) shrub layer is a typ ical 
vegetation strata. Other species found on these sites i nclude Vaccinium vitis-idaea {bog 
cranberry } ,  Pyrola virens (green ish-flowered wintergreen ) .  Pyrofa secunda (one-sided 
w intergreen ) ,  Moneses uniflora ( one-flowered wintergree n ) ,  Smilacina trifolia (three-leaved 
solomon's-sea l ) ,  Mitefla nuda ( bishop's--cap )  and Equisetum arvense (common horsetail ) . 

These b lack spruce stands h ave only a minor  tamarack, whi te spruce and white b i rch 
component. At the rotat ion age of 1 20 years they atta in an average height of  11 m, with 
a mean annual  i ncrement of 0.9 m3 per hectare and yields of 95 to 1 1 0  m3. At maturity (1 20-
1 30 years ) ,  the yield increases to 1 20 m3 per h ectare. Clear-cutti ng i n  narrow strips with 
no further s i lv icult ural treatment, has shown to be of benefit for natura l  regeneration.  Sca lp ing  
the f ibric peat layer has shown favou rable results for  natural regenerat ion .  Fol lowing a f i re, 
the return of b lack spruce is a normal trend .  I n  genera l ,  th is ecosystem is considered a permanent 
type, as no other commercial or  p ioneer species is capable of i nvad ing  and maintain ing  these 
sites even for the f irst rotat ion.  

Photo 51. Black spruce on poorly drained mineral soil. 

A typ ical poorl y  d rained soi l  prof i le sup porting  a black spruce stand is shown below. 

Horizon 

Of,Om,Oh 

Cg 

DeSCription 

An accumulat ion of organic matter, comprised of feather moss and woody 
material . The degree of decom position is variable. Thickness about 20 cm; 
p H  approximately 5.2 

M ineral soi l  h as not been affected by the soi l form i n g  process. Prominent 
g leying  and/or mottl i n g  is evident. Water table usual ly present i n  th is 
substratum; p H  approximately 7.0; organic matter may be washed into or 
i nterspersed in the  u pper part of the m ineral soi l .  
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Table 26. Chemical and physical analysis of a poorly drained profile supporting a black 
spruce stand near Fishing lakes (analysis by W.K. Janzen, 1 968) 

5.5.3 LAR IXlPI C EA MARIANA-LEDUM/PLEUROZIU M  ECOSYSTEM 
(Tamarack/Black Spruce-Labrador Tea/Feather Moss Type ) 

This ecosystem contains about equal  proport ions of tamarack and black spruce, whereas 
at the next successional stage (Black Spruce-Feather Moss Type ) tamarack is only a m inor  
component. Withi n  th i s  ecosystem, both major species ( tL  and  bS ) generall y  have fair growth 
( Ph ot o  52 ) .  At the rotation age of 90 years, these stands have a mean annual i ncrement 

of  1 .4 m3 per hectare, and yields reach about 1 25 m3 per hectare. At stand maturity, approximately 
1 35 years of age, the yield i nc reases to 140 m3 per hectare. 

Photo 52. Tamarack - Black Spruce type. 
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It is i n terest ing  to note that two species with d ifferent l i ght req u i rements are growing 
so wel l  together. Generally, they are the same age, or  occasionally the larch is  older. Th is  
is  part ia l ly due to the fact that ,  following  a f ire, larch regenerates more q uickly and h as a 
better height increment. B lack spruce, apparently does not suffer from th is advancement of 
larch, neither i n  its reproduction ,  nor i n  a later stage of growth. This tolerant growth of two 
tree species suggests the desirable course for stand management; selective loggi ng of tamarack 
for posts or rai ls  wi l l  favour black spruce growth. A s im i lar response can be expected i n  
patch a n d  narrow strip--cutt ing .  Larger clear-cut areas, and especial ly f i res, w i l l  assure the 
dominance of larch in the next rotation .  

G round vegetation i n  th is  ecosystem is  characterized by a mixed associ at ion of Ledum 
groenlandicum (Labrador tea ) and Pleurozium schreberi. A variety of other p lants i nc ludi n g  
Comus canadensis (bunchberry ) ,  Vaccinium vitis-idaea ( bog cranberry ) ,  Rhamnus alnifotia 
( Buckthorn ) and Carex spp. (sedges ) are also present. A scatteri n g  of Betula pumila (swamp 
birch ) is found on most of these sites. All of the sites exami ned had an open canopy - a 
closed canopy would l i kely resu lt i n  a g reater p redominance of Pteurozium schreberi. 

5.6 VERY POOR LY DRAIN E D  S ER I ES 

Dec l i n ing  g rowth and impoverished g rowing conditions characterize th is series. B lack 
spruce and tamarack are the only species that are able to form marginal commercial stands 
u nder these harsh condit ions. The soil remains saturated and tree roots rely on the u pper 
organic strata for food and sup port. Pockets of frozen soil can be found in m id-summer, 
and early fal l  frost is a common phenomen of these low-ly ing areas, leaving a very short 
growing season for t rees and other plants. 

Soils in this category are commonly classified in the G leysol ic or Organ ic  Orders. The 
G leysol ics are s im i la r  to those in the poorly d rained m oisture regi me, except that the 
groundwater table is closer to the surface and usually with in the overly ing organic matter. 
The Organ ic  soi ls are developed from plant remains. The dominant constituents with in the 
O rganic p rofi le  determ i ne the classificat i on of lowland areas. 

The topog raphy on which very poorly d ra ined soi ls occur is generally level or depressional .  

Art if ic ial  reforestat ion with i n  t h is series is  economical ly u nfeasib le at the present t ime. 

5.6.1 P ICEA MARIANA-LEDUM/CAREX ECOSYSTEM 
(Black Spruce-Labrador Tea/Sedge Type ) 

Forest stands are semi -open and marg inal for commercial  ut i l izat ion ( Photo 53 ) .  On better 
sites they seldom exceed 11 m in height at the rotation age of 1 30 years. The mean annual  
increment at rotation age is between 0.7 and 0.8 m 3  per hectare per year and total yields 
are between 90 and 1 00 m3 per hectare. As most of the stems are of i nsufficient length for 
two 2.44 m bolts of pu lpwood (with the u pper d iameter of 7.6 cm i nside bark ) ,  these stands 
are often by-passed in the present-day wood operations. Lowerin g  of p resent merchantab i l ity 
standards would include them in commercial p u lpwood operat ions .  

G round vegetat ion is characterized by a Ledum groen/andicum (Labrador tea ) ( Ph oto 54 ) ,  
Carex spp. (sedges ) ,  Vaccinium vitis-idaea ( bog cranberry ) ,  Pleurozium schreberi associ at ion .  
Sphagnum spp. occurs on these sites i n  smal l  amounts, but are main ly restricted to the wettest 
phases. 

Other species i nd icative of the wet environment i n l ude Smi/acina trifolia (three-leaved 
solomon's seal ) ,  Gaultheria hispidula (creeping snowberry ) ,  Rubus chamaemorus (c loudberry ) 
and Potentitla fruiticosa (shrubby cinquefoil ) . 

A more open t ree canopy correlates with a g reater d iversity of vascular plants. Species 
which prefer an open canopy i nclude Drosera rotundifolia ( round-leaved sundew ) and Cinna 
latifolia (wood reed ) .  
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Photo 53. Black spruce on a very poorly drained site. 

Photo 54. Labrador Tea - typical understory vegetation of very poorly drained semi-open black 
spruce stands. 

5.6.2 PICEA MARIANA-LEDUM/SPHAG N U M  ECOSYSTEM 
(B lack  Spruce-Labrador Tea/Sphagnum M oss Type ) 

Forest stands on deep peaty (organic ) soi l s  are marg i na l ly merchantable, formi ng a typ ical 
"muskeg" type, sometim es associated with tamarack ( Photo 55 ) .  In the Torest land capab i l i ty 
survey, th is land was rated as non-productive, with a mean annual  increment less than 0.7 
m3 per h ectare. These stands have an average yie ld of 80 m3 per hectare, and a mean annua l  
increment of  O.6m3 per  hectare at  a rotation age of 1 35-1 45 years. 
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Photo 55. Black spruce on deep organic soil. 

Photo 56. Good regeneration of black spruce on deep organic soil foJ/owing a fire. 
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G ro u n d  i s  d o m in ated moss with some feather moss also present 
The feather mosses are Pleurozium schreberi a n d  Hylocomium spiendens (stair ste p  
moss ) with t h e  species o f  Sphagnum moss Sphagnum nemorum and S. fuscum 
with some S. a n d  S. russowii. Other mosses o n  t h es e  sites i nclude Tomenthypnum 
nitens, A uJacomnium palustre a n d  Polytrichum commune. T h i s  moss combines with a 
Ledum groenJandicum ( Labrador tea ) shrub layer to form a Ledum groen!andicum-Sphagnum 
fuscum/nemorum associat i o n .  Other common species i nclude Smi/acina trifo/ia (three-leaved 
s o l o m o n 's-sea l ) ,  Vaccinium vitis-idaea ( b o g  cranberry ) ,  Geocaulon lividum ( n o rt h e r n  
comand ra ),  Rubus chamaemorus ), Drosera rotundifolia ( ro u nd-leaved s u ndew ) .  
Cladonia CopUs trifolia ) ,  Mitella nuda (b ishop's-cap a n d  Gaultheria 
hispidula (creeping s nowberry ) . 

B lac k  Spruce-Labrado r  Tea/Sedge type occupy approximately 1 6,000 
k m2 i n  the Section.  T h ey are marg i na l l y  p ro du ctive s i tes for wood fibre, b u t  may 
become wel l-favoured in the C hristmas Tree i n dustry. 

Perpetuat ion of b lack s pruce is achieved partly by seedi n g  and laye r i n g .  The most effective 
agent for regeneration has been ,  a n d  sti l l  is, f i re (Phot o  56 ) .  Loose, f laky bark, very low 
tree crowns and arboreal and g ro u n d  l ichens create a f i re hazard in black s pruce stand s  
with i n  t h i s  a n d  poorly d ra ined s ites. From a n  ecologica l  p o i n t  o f  view, th is ecosystem a n d  
the Black Spruce-Labrador Tea type are b o t h  stable ecosystems. 

5.6.3 LAR I X-CA R E X/SPHAGNUM E C OSYSTE M  
(Tamarack-Sedge/Sphag n um Type ) 

Tamarack stands i n  this ecosystem have better g rowth a n d  h i g h e r  y i e l ds than those of the 
Tamarack-Sedg e  type. Forest stands reach adequate densit ies, often bein g  too dense at an 
early age. Tamarack g rows very rapid ly  for 40 t o  50 years, b u t  beyond that age, the g rowth 
rate is reduced considerably. The mean a nn ual i n c rement i s  0.8 m3 per hectare at the rotati o n  
a g e  of 1 00 years, w h i l e  total y i e l d s  are from 7 5  to 8 5  m3 per hectare (photo 57 ) .  These 
yie lds warrant commercia l  u t i l ization for fence material and p u l pwood; h owever, p r i mary use 
i s  restricted mai n l y  to rai l s  and fence posts, with the s l ower g rowin g  "red" tamarack bein g  
preferred because o f  its d u ra b i l ity. Rel ucta n ce t o  u se tamarack for p u l pwood i s  a res u l t  of 
i ts d i fferent c h i pp i n g  and de l ignif icatio n  p roperties. 

Photo 57. A well stocked stand of tamarack on sedge-'Sphagnum' peat. 
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Adequate on these sites occurs after f i res o r  c l ear-cuttin g .  

Tamarack i s  very intolerant t o  shade, n o t  even able to reg enerate effectively u nder 
its own canopy. A count on one h u n d red and ten 4.05 m2 plots i n  1 967 
and 1 975 (8 years i l lustrates this very well ,  with the s u rvival 

Tamarack 
White spruce 
Black spruce 

9. 1 percent 
25.9 percent 
84. 5  p e rcent 

The m ost enemy of the tamarack is the larch sawfly (Pristiphora 
erichosonii i n trod uced from Euro pe .  i t s  p o p u lations reach 
e p i d e m i c  i n  defol iation of tamarack stands.  A n o t h e r  natural m ortal i ty 
fact o r  is  Tamarack can withstand water levels  for short periods of t ime, but  
p ro l o ng ed flood i n g  results in  Exam ples of th is  were t h e  wet s u mmers ot 1 974 aOd 
1 975, w h i c h  res u l ted the of extensive areas of tamarack. 

U n d e rstory vegetat i o n  of this typ e  is characterized by a Carex-Sphagnum associat ion .  Carex 
aquatilis is the d o m i nant Carex and the Sphagnum s p p .  are S. fuscum and S. nemorum. 
These sites have lesser amounts of other species typical of wet sites, i n c l u d i n g  Caltha pafustris 
( m a rs h  , Glyceria borealis f l o a t i n g  m a n n a  g rass ) ,  Eriophorum s p p .  
(cottong rass a n d  Scirpus s p p .  ) .  

A d ra ined organic prof i le  s u pport in g  a tamarack stand i s  
g iven below: 

Horizon 

Of 

O h  

1 2  c m  t h i ck;  composed predo m i n an tly of sphagnum a n d  
feath e r  mosses. Labrad o r  Tea, sedg e  a n d  woody material are also p resent. 
Water seepage w i t h i n  0,1  m o f  the surface; p H  a p p roximately 4.8.  

1 2+ cm th ick :  a well  decomposed peat; p H  a pproxi mately 5.3.  

Table 27. Chemical a n d  analysis of a very poorly drained profile supporting a tamarack 
stand near Sled Lake (analysis W.K. J a nzen, 1 968) 
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5.6.4 LAR I X-CAREX ECOSYSTEM 
(Tamarack-Sedge Type ) 

Tamarack is the first tree species to i nhabit  very d rai n ed soi is ,  precede d  
by aquat ic  p lants, sedge/grass, and dwarf b i rc h .  It i s  tolerant of cold a n d  wet soils. These 
s o i l s  are occasional ly  frozen u n t i l  

Altou g h  of n o  commercia l  val u e  t o  forestry, t h e  wi ld l i fe and water conservation aspects 
of  t h is ecosystem are of i m p ortance. T h i s  type is the f i rst step in the esta b l i s hment  of forest 
cover. In the l o ng ter m ,  the system i s  trans it ional ,  but in terms of one or two rotat ions it 
may be l o o k ed upon as a stable u n i t  

A port ion o f  trees reach m e rc h antable s i z e  (1 0.2 e m  D . B . H .  a n d  9 to 1 0  m i n  
a t  a prolon ge d  rotati o n  of 1 30 years or m o re (Photo 58 ) .  The m e a n  a n nu a l  i n c rement i s  
0 . 5  m3 a n d  less p e r  h ectare p e r  year, a n d  a r e  about 50-60 m 3  p e r  hectare. T h i s  type 
o f  land presently is considered 

Photo 58. Tamarack and black spruce on a very poorly drained site. 

This s ite is c haracterized by the d o m inance of vegetatio n .  80th g rass and sedg e  
vegetati o n  form t h e  dom inant ,  o r  e ither may occas iona l ly  b e  f o u n d  s in g l y  a s  a d o minant .  
The sedge i s  p ri m ari ly Carex aquatilis (water sed g e ) ,  a n d  t h e  g rass is  Calamagrostis inexpansaJ 
neg/ecta (northern reed g rass On some s i tes Betula pumiJa vaLglandulifera (swamp b i rc h ) 
forms a tal l  s h ru b  layer i n  to the g ra m i n o i d s. 
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6 

6.0 CONCLUSIONS AND R ECOMM E N DATI O N S  

6.1  MANAGEMENT N EEDS 

I .  Forest management should  become synonymous with land management 

2. Prior to any h arvesti n g  operati o n ,  of  t h e  ecosystem a n d  its 
m a n agement i m p l i cat ions and reforestation 
alternatives i s  requ i red.  

3.  Accelerated reforestaion a n d  supplementary of forest 
Presently, t here are a pproximately 5 1 1 ,000 ha of d e n u ded 
106,000 ha of young a n d  i m mature forest land without adequate 
Sectio n .  

stands are necessary. 
forest land,  a n d  about 

i n  the Mixedwood 

4.  Reforestation with i n  an ecological  concept enables a accurate of the futu re 
stan d .  The appropriate combi nat ion of species and site is a prerequ isite for successful 
a rt if ic ia l  regeneratio n .  

5.  Prescribed b u rn in g ,  i nvolv i n g  sta n d by crews a n d  equ ipment d ur ing periods o f  l o w  fire hazard,  
would  be especia l ly  benef ici a l  o n  some pro ductive sites which have reverted to b rushl a n d .  

6. Stan d  i m p rovement carried out w i t h  a n  u n dersta n d i n g  of s ite 
benefits. 

6.2 R ESEARCH N EEDS 

1 .  A con t i nuous g rowth and yield s u rvey is  essent ia l  for 
c haracteristics a n d  g rowth patterns, 

2,  Forest soil  a n d  land capabi l i ty s urveys should be conti n ue d .  

wi l i  maxim u m  

about stan d  

3 .  A lack o f  meteorological data i n  f o rested a reas obscures t h e  relevan ce of climate i n  g rowth 
stu d ies,  A d d i t i on a l  meteorologi ca l  stations o perated on a yearly basis are requ i red. 

4. A study to determine the carry i n g  capacity, as weB as t h e  of g razing with 
t imber p roduction i s  essent ia l  for m ult ip le l a nd-use management 

5 .  The study concerni n g  leave strips along roads, lakes and streams should be conti n u ed ,  
w i t h  part icular  attention p a i d  to forest stan d s  occurr ing i n  areas s ubject t o  natu ral h azards. 

6, J u ve n i l e  sta n d  treatment and stand i m p rovement trials s h o u l d  be cont inued.  

7. M axim u m  p ro d u ct ivity and successfu l  si lv icult u re can b e  achieved o n l y  through a t horough 
a n d  comp l ete k n owledge of forest ecology. T herefore, ecological research should  receive 
adequate considerat ion a long with other forestry exercises. 
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APPENDIX I 

Trees Native to the Mixwood Section in Saskatchewan 

Common Names Botanical Names Tree Symbol 

Softwoods: 

White Spruce Picea glauca (Moench) Voss wS 

Black Spruce Picea mariana (Mill.) B.S.P. bS 

Jack Pine Pinus banksiana Lamb jP 

Balsam Fir Abies balsamea (L.) Mill bF 

Tamarack Larix laricina (Du Roi) Koch tL 

Hardwoods: 

Trembling Aspen Populus tremuloides Michx. tA 

Balsam Poplar Populus balsamifera L. bPo 

White Birch Betula papyrifera Marsh. wB 

Green Ash Fraxinus pennsylvanica Marsh. gAs 

Manitoba Maple Acer negundo L. var interius 

(Britton) Sarg. mM 

White Elm Ulmus americana L. wE 
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APPENDIX II 

Mean Annual Increment, Rotation and Average. Height of Forest Stands In Relation to their Site Quality 

Mean Annual Increment' Rotatlon2 Average Helght3 

Species Site Quality 

Association 1+ I 11+ II 11- III 111- 1+ I 11+ II li- m 111- 1+ I 11+ I I  li- m 111-

White Spruce 5.0+ 4.3 3.8 3.1 2.6 2.0 0.7- 65 70 70 75 75 80 95 25+ 24 22 20 1 7  16  1 3-
Black Spruce 2.4+ 2.0 1 .7 1 .4 1 . 1  0.8 0.5- 75 90 95 1 00 1 10  1 20 1 35 1 7+ 15  14 1 3  14 11  1 0-
Jack Pine 3.2+ 2.7 2.4 2.0 1 .6 1 .3 0.8- 60 65 65 70 75 80 90 22+ 21 19 18  1 5  1 3  1 2-
Tamarack 0.8 1 00 12  
Mixedwood 
(Spruce-Aspen ) 4.5+ 4.1 3.6 3.1 2.5 2.6 1 .0- 65 70 70 75 75 80 90 24+ 23 22 20 18  17  1 5-
Mixedwood 
(Aspen-Spruce ) 4. 1 +  3.7 3.3 2.9 2.4 2.0 1 .3- 60 65 65 70 75 80 85 24+ 23 21 20 19  18  16-
Mixedwood 
(Jack Pine-

Aspen ) 3.5+ 2.9 2.5 2.2 1 .8 1 .5 1 .1- 60 65 65 70 75 80 85 23+ 21 20 19  17  1 5  14-
Mixedwood 
(Aspen-Jack 
Pine ) 3.6+ 3.3 2.9 2.6 2.2 1 .8 1 .3- 60 60 65 70 75 80 85 23+ 21 20 20 18 16 18-
Hardwood 
l�spen )  3.9+ 3.5 3.1 2.8 2.4 2.0 1 .5- , 60  .. 60 65 70 75 80 85 23+ 22 21 21 20 19 17-

------

1 .  Mean Annual Increment (M.A.1. in cubic metres per ha ) - the total growth until the rotation age, divided by the rotation age. 
2. Rotation - the period of years required to establish and grow a timber crop to a specified condition (product ); in this case, the maximum wood production of merchantable 

volume in trees greater than 9.1 em D.B.H. (o.b. ). 
3. Average Height - average height (in metres ) of dominant and co-dominant trees at the rotation age. 



� 

APPENDIX III 

Ecosystem Summary 

5011 Underslory Slle RolalJon M.A.I. Yields (m3/ha) Fire Haza� rei 
Foresl Ecosyslem Drainage Texlure Vegetallon Quailly Age (m3) AI Rotation AI Malurlty Rallng1 

Pinus-Cladonia/ Arctostaphylos Very Rapid-Rapid Coarse Lichen I I I  80 0.9 65 90 7m8/8 
Low shrub 

Picea glauca-Agropyron/Arctostaphylos Very Rapid-Rapid Coarse Medium grass I I I  90 1 .4 1 1 0  1 40 21215/4 
Low shrub 

Populus-Rosa/Elymus Very Rapid-Rapid Coarse Tall shrub I I I  80 1 .3 1 00  140 1/1/8/1 
Picea glauca/Populus-Corylus Very Rapid-Rapid Coarse Tall Shrub I I I  80 1 .8 140 1 75 21214/2 
Pinus-Vaccinium vitis-idaea/Pleurozium Well Moderately coarse Low shrub I I  70 2.0 1 35 180 6/6/6/5 
Picea glauca-Pleurozium Well Moderately fine Feather moss I I  75 3.1 225 280 4/4/4/4 
Populus-Corylus Well Moderately fine Tall shrub I I  70 2.8 1 85 210 1/1/8/1 

Medium grass 
Picea glauca/Populus-Cornus Well Moderately fine Low herb I I  75 3.1 210 240 21214/2 
Pinus-Pleurozium/Lycopodium Moderately well Moderately fine Feather moss I 65 2.9 1 80 265 6/5/5/3 

Low herb 
Picea glauca-Pleurozium Moderately well Fine Feather moss I 70 4.5 31 5 455 4/4/4/4 
Populus-Aralia/Linnaea Moderately well Moderately fine Medium herb I 60 3.7 225 31 5 1/1/8/1 

Low shrub 
Picea glauca/Populus-Cornus/Mitelia Moderately well Fine Low herb I 65 4.3 285 330 21214/2 
Picea mariana-Pleurozium/Hylocomium Moderately well Moderately fine Feather moss I 1 00  1 .4 140 1 50 9/9/6/6 
PinuS/Picea mariana-Pleurozium Imperfect Moderately fine Feather moss I I  75 1 .6 1 20 140 9/9nn 
Picea glauca/Populus-Cornus/Rubus Imperfect Fine Low herb I I  75 2.4 195 210 21214/2 
Picea mariana-Pleurozium/Ptilium Imperfect Moderately fine Feather moss I 90 2.3 200 220 9/9/6/6 
Picea glauca-Equisetum Poor Moderately fine Medium herb I I I  85 1 .6 1 20 145 3/3/212 
Picea mariana-Pleurozium/Hylocomium Poor Moderately fine Feather moss I I I  1 20 0.9 1 1 0  1 20 9/9nn 
LariX/Picea mariana-Ledum/Pleurozium Poor Moderately fine Tall shrub I I I  90 1 .4 1 25 140 7m8/8 

Feather moss 
Picea mariana-Ledum/Carex Very poor Organic Medium shrub I I I  1 30 0.7 90 - 9/9nn 

Tall grass 
Picea Marina-Ledum/Sphagnum Very poor Organic Medium shrub I I I  135 0.6 80 - 9/9nn 

Sphagnum moss 
Larix-CareX/Sphagnum Very poor Organic Tall grass I I I  1 00  0.8 80 - 211/6/1 

Sphagnum moss 
Larix-Carex Very poor Organic Tall grass I I I  1 30 0.5 65 - 211 /5/1 

-- - - -------

1. Fire hazard ratings based on a scale from 1 to 10; one (1 ) being very low and ten ( 1 0 )  being very high. The numerical description refers to the following: crown fire (cured 
dormant stage ) I crown fire (active growing stage ) I surface fire (cured dormant stage )/surface fire (active growing stage ) .  



APPENDIX IV 

Site-Specific Reforestation Recommendations 

Recommended 
Ecosystem Stand Composition �esl Reforestation 

Pinus-Cladonia/Arcto- Softwood -jP: jP Natural regeneration after scarification. 
staphylos (jP-Lichen/ 10 jP Mechanical or hand planting without scarification. 
Bearberry) 
Picea Glauca-Agropyron/ Softwood-wS: jP Scarification in seed years for maintenance of white 
Arctostaphylos (wS-Wheat 10wS+tA spruce. 
Grass/Bearberry ) Mechanical or hand planting without scarification if jack 

pine is to be introduced. 
Populus-Rosa/Elymus Hardwood-tA: jP Mechanical planting without scarification. 
(tA-Rose/Rye Grass) 1OtA+jP+wS+wB Scarification and hand planting. 

Picea Glauca/Populus- Mixedwood- (wS-tA) : jP Mechanical planting without scarification. 
Corylus (wS/tA- Scarification and hand planting. 

0 Hazelnut) 
(XI 

Pinus-Vacc.Vitis-ldaea/ Softwood-jP: jP Scarification assures good jack pine regeneration. 
Pleur. (jP-Bog Cran- 9jP 1tA+wB+wS+bS 
berry/Feather Moss) 
Picea Glauca-Pleurozium Softwood-wS: wS, (jP) Scarification in seed years. 
(wS-Feather Moss) 8wS 1 (tA-bPo) 1 (jP- Scarification and hand planting at other times. 

-bS-bF)+wB 
Populus-Corylus Hardwood-tA: tA,wS, Adequate aspen regeneration after clear-cutting. 
(tA-Hazelnut) 8tA 1wS (jP) Scarification and hand planting if softwoods are to be 

1 bPo+bS+jP+bF+wB introduced. 
Picea Glauca/Populus- Mixedwood- (wS-tA): wS,tA, Adequate aspen regeneration after clear-cutting. 
Cornus (wS/tA- 2wS 1 (bS-jP-bF) 6tA 1 (jP) Scarification and hand planting if softwoods are 
Bunchberry ) (bPo-wB lOR 6wS to be introduced. 

4tA+bS+bPo+wB+bF 
Pinus-Pleur.lLycopodium Softwood-j P: jP, (wS) Scarification assures good jack pine regeneration. 
(jP-Feather Moss/Club Moss) 7jP3 (tA-wS-bS )+bPo+wB 



APPENDIX IV. conUnued 

Recommended 
Ecosystem Stand ComposItIon Species' Reforestation 

Picea Glauca-Pleur. Softwood-wS: wS, (jP ) Scarification in seed years. 
(wS-Feather Moss ) 8wS 2 (bPo-tA-bF-wB-bS ) Scarification and hand planting at other times. 

Populus-Aralia/Linnaea Hardwood-tA wS,tA, (jP ) Adequate aspen regeneration after clear-cutting. 
(tA-Sarsaparilla/Twin- Scarification and hand planting if softwoods are 

flower ) to be introduced. 

Picea Glauca/Populus- Mixedwood- (tA-wS ) wS,tA, (jP ) Adequate aspen regeneration after clear-cutting. 
ComuS/Mitella (wS/tA- Scarification and hand planting softwoods. 
Bunchberry/Bishop's-Cap ) 

Picea Mariana-Pleur./ Softwood-bS: wS, bS, (jP ) Scarification assists regeneration. 
Hylocomium (bS-Feather 10bS+tL Scarification and hand planting. 
Moss ) 

PinuS/Picea Mariana- Softwood- (j P-bS ) jP, (bS ) Scarification assures good regeneration. 
... Pleur. (jP/bS-Feather Moss ) 
i 

Picea Glauca/Populus Mixedwood- (wS-tA ) wS, (bS ) Scarification and hand planting. 
-Comus/Rubus (wS/tA 
-Bunchberry/Dewberry ) 

Picea Mariana-Pleur'/ Softwood-bS: bS, (wS ) Scarification. 
Ptilium (bS-Feather Moss ) 10bS Scarification and hand planting. 

Picea Glauca-Equisetum Softwood-wS: bS, (wS ) Scarification when soil is frozen and hand planting. 
(wS-Horsetail ) 6wS 3bS 1tL +bF+bPo 
Picea Mariana-Pleur. Softwood-bS: bS, (tL ) Scarification when soil is frozen. 
IHylocomium (bS- 1 ObS+tL +wS+wB 
Feather Moss ) 



APPENDIX IV. continued 

Recommended 
Ecosystem Stand Composition Species1 Reforestation 

LariX/Picea Mariana Softwood- (bS-tL): bS,tL Scarification when soil is frozen. 
-Ledum/Pleur. (tL/bS- StLSbS 
LabradorTealFeather Moss) 
Picea Mariana-Ledum/ Softwoqd-bS bS,tL Natural regeneration. 
Carex (bS-Labrador Teal 
Sedge) 
Picea Mariana-Ledum/ Softwood-bS bS,tL Natural regeneration. 
Sphagnum (bS-Labrador Tea 
/Sphagnum Moss) 
Larix/Carex/Sphagnum Softwood-tL tL,bS Natural regeneration. 
(tL-Sedge/Sphagnum Moss) 
Larix-Carex Softwood-tL tL,bS Natural regeneration. 

� (Tamarack-Sedge) � 
0 

1 .  Most productive and ecologically site-specific species. 



APPENDIX V 

Botanical and Common Names of Plant Species Encountered In the Survey 

A. Pteridophytes and Spermatophytes (Vascular Plants) 

Botrychium virgianum (L. ) Sw. 
Cystopteris fragi/is (L. ) Bernh. 
Dryopteris cristata (L. ) A. Gray 
Dryopteris spinulosa (Muell. ) Watt 
Gymnocarpium dryopteris (L. ) Newn. 
Matteuccia struthiopteris (L. ) T adaro 
Equisetum arvense L. 
Equisetum hyemale L. 
Equisetum palustre L. 
Equisetum scirpoides Michx. 
Equisetum sylvaticum L. 
Lycopodium annotinum L. 
Lycopodium clavatum L. 
Lycopodium complanatum L. 
Lycopodium obscurum L. 
Abies balsamea (L. ) Mill. 
Juniperus communis L. 
Larix laricina (Du Roi ) K. Koch 
Picea glauca (Moench ) Voss 
Picea mariana (Mill. ) BSP 
Pinus banksiana Lamb 
Agropyron subsecundum (Link ) Hitch. 
Agropyron trachycaulum (Link ) Malte 
Agropyron trachycaulum var glaucum 

(Pease & Moore ) Malte 
Bromus anomaius Rupr. 
Bromus ciliatus L. 
Bromus pumpel/ianus Scribn. 
Calamagrostis canadensis (Michx. ) Beauv. 
Calamagrostis inexpansa A. Gray 
Cinna latifolia (Trev. ) Griseb. 
Elymus canadensis L. 
Elymus innovatus Beal 
Festuca saximontana Rydb. 
Festuca scabrella Torr. 
Glyceria borealis (Nash ) Batchelder 
Koaleria cristata (L. ) Pers. 
Oryzopsis asperifolia Michx. 
Oryzopsis pungens (Torr. ) Hitchc. 
Poa glauca Vahl 
Poa interior Rydb. 
Schizachne purpurascens (Torr. ) Swallen 
Stipa richardsonii Link 
Carex aquatilis Wahl. 
Carex brunnescens (Pers. ) Poir 
Carex disperma Dewey 
Carex gynocrates Wormsk. 
Carex leptalea Wahl. 
Carex richardsonii R.Br. 
Carex siccata Dewey 
Carex vaginata Tausch 
Eriophorum sp. 
Scirpus sp. 
Disporum trachycarpum (S. Watts. ) B & H. 
Lilium philadephicum L. 
Maianthemum canadense Desf. 

Smilacina stellata (L. ) Desf. 
Smilacina trifolia (L. ) Desf. 
Streptopus amplexifolius (L. ) DC. 
Calypso bulbosa (L. ) Oakes 

1 1 1  

Grape Fern 
Fragile Fern 
Crested Shield Fern 
Narrow Spinulose Shield Fern 
Oak Fern 
Ostrich Fern 
Common or Field Horsetail 
Scouring Rush 
Marsh or Meadow Horsetail 
Dwarf Scouring Rush 
Woodland Horsetai l  
Stiff Club-moss 
Common or Running Club-moss 
Ground Cedar 
Tree Club-moss; Ground Pine 
Balsam Fir 
Ground Juniper 
Tamarack 
White Spruce 
Black Spruce 
Jack Pine 
Bearded Wheatgrass 
Slender Wheatgrass 

Nodding Brome 
Fringed Brome 
Northern Awnless Brome 
Bluejoint; Marsh Reed Grass 
Northern Reed Grass 
Drooping Wood Reed 
Canada Wild Rye 
Hairy Wild Rye 
Rocky Mountain Fescue 
Rough Fescue 
Small Floating Manna Grass 
June Grass 
Rice-grass 
Rice-grass 
Meadow-grass 
Inland Blue Grass 
False Melic 
Richardson Needle Grass 
Water Sedge 
Brownish Sedge 
Soft-leaved Sedge 
Northern Bog Sedge 
Bristle-stalked Sedge 
Richardson's Sedge 
Dry-spike Sedge 
Sheated Sedge 
Cottongrass 
Bulrush 
Fairy Bells 
Western Wood Lily 
Wild Lily-of-the-Valley; 
Two-leaved Solomon's-seal 
Star-flowered Solomon's-seal 
Three-leaved Solomon's-seal 
Twisted-stalk 
Venus'-slipper 



APPENDIX v. continued 

Corallorhiza maculata Rat. 
Corallorhiza striata Lindl. 
Corallorhiza trifida Chatelain 
Cypripedium acaule Ait. 
Goodyera repens (L. ) R.Br. 
Habenaria hyperborea (L. ) R.Br. 
Habenaria obtusata (Pursh ) Richards. 
Habenaria orbiculata (Pursgh ) Torr. 
Ustera borealis Morong 
Orchis rotundifolia Banks 
Spiranthas romanzoffiana Cham. & Schl. 
Populus balsamifera L. 
Populus tremuloidas Michx. 
Alnus crispa (A it. ) Pursch 
Alnus tenuifolia Nutt. 
Betula glandulosa Michx. 
Betula papyrifera Marsh. 
Betula pumila L. 
Corylus cornuta Marsh. 
Comandra pallida A. DC. 
Geocaulon lividum (Richards. )  Fern. 
Arceuthobium americanum Nutt. 
Actaea rubra (Ait. ) Willd. 
Anemone canadensis L. 
Caltha palustris L. 
Coptis trifolia (L. ) Salisb. 
Ranunculus abortivus L. 
Thalictrum venulosum Trel. 
Drosera rotundifolia L. 
Mitella nuda L. 
Ribas americanum Mill. 
Ribes glandulosum Grauer 
Ribas hirtellum Michx. 
Ribas hudsonianum Richards. 
Ribas lacustre (Pers. ) Poir. 
Ribas oxyacanthoides 
Ribas triste Pall. 
Amelanchier alnifolia Nutt. 
Fragaria vasca L. 
Fragaria virginianum Duchesne 
Geum macrophyllum Willd. 
Potenti/la fruticosa L. 
Prunus pensylvanica Lt. 
Rosa acicularis Lindl. 
Rosa woodsii Lindl. 
Rubus acaulis Michx. 
Rubus chamaemorus L. 
Rubus idaeus L. 
Rubus pubascens Rat. 
Rubus strigosus Michx. 
Sorbus decora (Sarg. ) Schneider 
Lathyrus ochroleucus Hook. 
Lathyrus palustris L. 
Vicia americana Muhl. 
Unum lewisii Pursh 
Acer negundo L. 
Rhamnus alnifolis. L'Her. 
Viola adunca J.E. Smith 
Viola nephrophila Greene 
Viola renifolia A. Gray 
Viola rugulosa Greene 
Viola selkirkii Pursh 
Shepherdia canadensis (L. ) Nutt. 
Circaea alpina L. 
Epilobium angustifolium L. 
Aralia nudicaulis L. 

1 1 2  

Spotted Coral-root 
Striped Coral-root 
Pale Coral-root 
Stemless Lady's-slipper 
Rattlesnake Plantain 
Northern Green Bog Orchid 
Blunt-leaved Bog Orchid 
Round-leaved Bog Orchid 
Northern Twayblade 
Round-leaved Orchid 
Ladies'-tresses 
Balsam Poplar 
Trembling Aspen 
Green Alder 
River Alder 
Dwarf Birch 
White, Paper or Canoe Birch 
Swamp Birch 
Beaked Hazelnut 
Pale Comandra 
Northern Comandra 
Dwarf Mistletoe 
Red and White Baneberry 
Canada Anemone 
Marsh Marigold 
Goldthread 
Kidney-leaved Buttercup 
Veiny Meadow Rue 
Round-leaved Sundew 
Bishop's-cap; Mitrewort 
Wild Black Currant 
Skunk Currant 
Wild Gooseberry 
Wild Black Currant 
Bristly Black Currant 
Wild Gooseberry 
Wild Red Currant 
Saskatoon-berry 
Woodland Strawberry 
Wild Strawberry 
Yellow Avens 
Shrubby Cinquefoil 
Pin Cherry 
Prickly Rose 
Commond Wild Rose: Wood's Rose 
Dwarf Raspberry 
Cloud berry, Baked-apple Berry 
Raspberry 
Dewberry, Running Raspberry 
Wild Red Raspberry 
Mountain-ash 
Cream-coloured Vetchling 
Marsh Vetchling 
Wild Vetch 
Wild Blue Flax 
Manitoba Maple; Box Elder 
Buckthorn 
Early Blue Violet 
Northern Bog Violet 
Kidney-leaved Violet 
Western Canada Violet 
Great Spurred Violet 
Canadian Buffalo-berry 
Enchanter's Nightshade 
Fireweed; Great Willow-herb 
Wild Sarsaparilla 



APPENDIX Y. conllnued 

Comus canadensis L. 
Comus stolonifera Michx. 
Moneses uniflora (L. ) A. Gray 
Pyrola asarifolia Michx. 
Pyrola minor L. 
Pyrola secunda L. 
Pyrola virens Schweigg. 
Monotropa unif/ora L. 
Arctostaphylos uva-ursi (L. ) Spreng. 
Chamaedaphne calyculata (L. ) Moench 
Gaultheria hispidula (L. ) Bigel. 
Kalmia polifolia Wang. 
Ledum groenlandicum Ceder 
Oxycoccus microcarpus Turcz. 
Oxycoccus quadripetalus Gilib. 
Vaccinium myrtilloides Michx. 
Vaccinium uliginosum L. 
Vaccinium vitis-idaea L. 
Trientaiis borealis Raf. 
Gentiana amarella L. 
Halenia deflexa (Sm. ) Griseb. 
Apocynum androsaemifolium L. 
Mertensia paniculata (Ail. ) G. Don 
Mentha arvensis L. 
Melampyrum lineare Desr. 
Galium boresle L. 
Galium trifidum L. 
Galium trif/orum Michx. 
Unnaea borealis L. 
Lonicere dioica L. var glaucescens 

(Rydb. ) Butters 
Lonicere involucrata (Richards. ) Banks 
Lonicere villosa (Michx. ) R. & S. 
Sambucus pubens Michx. 
Symphoricarpos albus (L. ) Blake 
Viburnum edule (Michx. ) Raf. 
Viburnum trilobum Marsh 
Campanula rotundifolia L. 
Achillea millefolium L. 
Antennaria neglecta Greene 
Aster ciliolatus Lind!. 
Aster conspicuus Lind!. 
Aster laevis L. 
Hieracium canedense Michx. 
Petasites frigidus (L. ) Fries. 
Petasites pa/matus (Ail. ) A. Gray 
Petasites sagittatus (Pursh ) A. Gray 
Solidago decumbens Greene 
Solidago hispida Muh!. var lanata (Hook. ) 

Fern. 
Tarexacum officinaie Weber 

B Bryophytes (Liverworts and Mosses) 

Mylia anomala (Hook ) S.F. Gray 
P/agiochila asplenioides (L. ) Dum. 
Ptilidium ciliare (L. ) Hampe 
Ptilidium pulcherrimum (Wed. ) Hamp. 
Calyopgeia sp. 
Blassia pusilla L. 
Conocephalum conicum (L. ) Dum. 
Sphagnum angustifolium (Russ. ) C. Jens 
Sphagnum capillaceum (Weiss ) Schrank 
Sphagnum fuscum (Schimp ). Klinggr. 
Sphagnum russowii Warnsl. 

113 

Bunchberry 
Red Osler Dogwood 
One-flowered Wintergreen 
Common Pink Wintergreen 
Lesser Wintergreen 
One-sided Wintergreen 
Greenish-flowered Wintergreen 
Indian-pipe 
Common Bearberry 
Leather-leaf 
Creeping Snowberry 
Bog Rosemary 
Common Labrador Tea 
Small Bog Cranberry 
Bog Cranberry 
Blueberry 
Bog Bilberry 
Bog Cranberry 
Star-flower 
Felwort 
Spurred Gentian 
Spreading Dogbane 
Tall Mertensia 
Wild Mint 
Cow-wheat 
Northern Bedstraw 
Small Bedstraw 
Sweet-scented Bedstraw 
Twin-flower 

Twining Honeysuckle 
Bracted Honeysuckle 
Fly Honeysuckle 
Red Elder 
Snowberry 
Low-bush Cranberry 
High-bush Cranberry 
Bluebell, Harebell 
Common Yarrow 
Everlasting 
Lindley's Aster 
Showy Aster 
Smooth Aster 
Canada Hawkweed 
Vine-leaved Coltsfoot 
Palmate-leaved Coltsfoot 
Arrow-leaved Coltsfoot 
Mountain Goldenrod 

Hairy Goldenrod 
Common Dandelion 
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Ceratodon purpureus (Hedw. ) Brid. 
Dicranum po/ysetum Sw. 
Dicranum undulatum Bird. 
Funaria hygrometrica Brid 
Sryum lisae De Not var cuspidatum 

(B.S. G. ) Marg. 
Sryum pseudotriquetrum (Heds. ) Gaertn. 

(Meyer & Scherb. ) 
Leptobrym pyriforme (Hedw. ) Wils. 
Pholia nutans (Hedw. ) Lindb. 
Mnium spinulosum B.S.G. 
Plagiomnium cuspidatum (Hedw. ) Kop. 
Plagiomnium drummondii (Bruch & Schimp. ) 

Kop. 
Aulacomnium pa/ustre (Hedw. ) Schwaeger. 
Climacium dendroides (Hedw. ) Web. & Mohr 
Thuidium recognitum (Hedw. ) Lindb. 
Cal/iergon giganteum (Schimp. ) Lindb. 
Campylium stel/atum (Hedw. ) C. Jens 
Drepanocladus unicnatus (Hedw. ) Warnst. 
Drepanocladus vemicosus (Lindb. ex 

C. Hartm. ) Warnst. 
Leptodictyum trichopodium (Schultz ) 

Warnst. 
Srachythecium acuminatum (Hedw. ) Aust. 
Srachythecium sa/ebrosum (Web & M oh r ) 

B.S.G. 
Eurhynchium pulchel/um (Hedw. )  Jenn. 
Tomenthypnum nitens (Hedw. ) Loeske 
Pleurozium schreberi (Brid. ) Mitt. 
Ptilium crista-castrensis (Hedw. ) De Not 
Hylocomium spendens (Hedw. ) B.S.G. 
Tetraphis pel/ucida Hedw. 
Polytrichum commune Hedw. 
Polytrichum juniperinum Hedw. 

C. Lichens 

Peltigera aphthosa (L. ) Wild. 
Peltigera canina (L. ) Wild. 
Peltigera malacea (Ach. ) Funck 
Cladonia a/pestris (L. ) Rabh. 
Cladonia amaurocraea (Florke ) Schaer. 
Cladonia chlorophaea (Florke ) Spreng. 
Cladonia coccifera (L. ) Willd. 
Cladonia comuta (L. ) Hoffm. 
Cladonia crista tel/a Tuck. 
Cladonia deformis (L. ) Hoffm. 
Cladonia fimbriata (L. ) Fr. 
Cladonia gracilis (L. ) Willd. var dilatata 

(Hoffm. ) Van 
Cladonia mitis Sandst. 
Cladonia phyl/ophora Hoffm. 
Cladonia rangiferina (L. ) Wigg. 
Stereocaulon sp. 
Icmadophi/a ericetorum Zahlbr. 

1 1 4  

Cord Moss 

Red-mounted Mnium 
Woodsy Mnium 

Tree Moss 
Fern Moss 

Knight's Plume 
Star Step Moss 

Common Hair Cap Moss 
Juniper Moss 



APPENDIX VI 

(After Bowen, 1974) 

Selected Metric (SI and Derived) Units and Ratios, Their Symbols 
and Uses for canadian Forestry 

UnH or Ratio 

centimetre 

cubic metre 

cubic metre 
per hectare · 
cubic metre per 
hectare per year 

gram 
hectare · 
kilogram 
kilometre 
litre · · · • 

metre 

millimetre 

square centimetre 
square kilometre 
square metre 

square metre per 
hectare 
stacked cubic metre 
stacked cubic metre 
per hectare 
tonne • • • • •  

tonne per hectare 

Symbol 

cm 

m3 

m3/ha· ·  

m3/ (ha-a) · · ·  

g 
ha 
kg 
km 

l or l  
m 

Measurement Use 

Diameter of single trees 
Average diameter of trees in stands 
Diameter of logs, bolts and poles 
Volume of single trees, stands of trees, logs, wood 
products and liquids 
Volume of stands of trees per unit area 

Current, mean, and periodic annual increments 
(c.a.i., m.a.i., and p.a.i.) of stands of trees per unit 
area 
Mass (weight) of trees, branches, fertilizers, etc. 
Area of land (instead of the acre) 
Mass (weight) of trees, branches, fertilizers, etc. 
Distance (instead of the mile) 
Volume of liquids 
Height of single trees 
Distance (instead of the foot or chain) 
Average height of stands of trees 
Length of logs, bolts, poles and lumber 

mm Length of panels 
Width and thickness of lumber and panels 

cm2 Area (instead of the square inch) 
km2 Area (instead of the square mile) 
m2 Area (instead of the square foot) 

Basal area of single trees and stands of trees 
Quadrats (area of reproduction and other 
vegetation) 

m2/ha Basal area of stands of trees per unit area of land 

m3 (stacked) Volume of stacked wood (instead of the cord) 
m3 (stacked)/ Stacked volume of wood per unit area 

ha 
t Mass (weight) of wood, etc. 

Vha Mass (weight) of wood, etc. per unit area 

• Although the hectare (ha) is not an SI unit, it is to be used with the International System of Units for a limited 
time. One hectare =10 000 square metres (nJ2). 

• •  Ratios of this type may also be expressed as m3°ha1 • 

• • •  This ratio may also be expressed as m3oha-1/a or m3oha-1oa-1 but not as m3/ha/a 

• • • •  Although the litre is not an SI unit and is not recommended for high-precision measuraments, it is used with the 
International System as a special name for the cubic decimetra (dm3). Its symbol is I or L The script "r or the 
word "Iitra" written out out in full is also recommended when confusion might result from the use of the lower 
case I (ell) for the numeral 1 in typewritten documents. One litra = 0.001 cubic metra (m3) = 1 cubic decimetre 
(dm3) . 

•• • • •  Although the tonne (t) is not an SI unit it is used with the International System of Units. It is not to be taken 
as the French interpretation of the short ton of 2,000 pounds. One tonne = 1 000 kilograms. 
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APPENDIX VI. conllnued 

1 chain (22 yd ) = 20.116 8  m (exactly ) 
1 foot = 0.340 8 m (exactly ) 
1 inch = 2.54 cm (exactly ) 
1 mile = 1 .609 34  km 
1 yard = 0.914 4 m (exactly ) 

1 acre = 0.404 686 ha 
1 mil-acre = 4.046 86 m2 
1 square foot = 0.092 903 0 m2 
1 square inch = 6.451 6 cm2 (exactly ) 
1 square mile = 2.589 99 km2 
1 square yard = 0.836 127 m2 

1 cord (128 stacked ft3 ) = 3.624 56 m3 (stacked ) 
1 cubic foot = 0.028 316 8 m3 
1 cubic yard = 0.764 555 m3 
1 cunit (100 ft3 of solid wood ) = 2.831 68 m3 
1 gallon = 4.546 09 1  (exactly) 

1 ounce (avoirdupois ) = 28.349 5 g  
1 pound (avoirdupois ) = 0.453 592 kg 
1 ton (2,000 Ib ) = 0.907 185 t 

1 cord per acre = 8.956 47 m3 (stacked )/ha 
1 cubic foot per acre = 0.069 972 5 m3/ha 
1 mile per gallon = 0.354 006 kmll 
1 pound per cubic foot = 16.018 5  kg/m3 
1 square foot per acre = 0.229 568 m2/ha 
1 ton (2,000 Ib ) per acre = 2.241 70 t/ha 
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APPENDIX VI. continued 

1 cm (centimetre ) = 0.393 701 inch 
1 km (kilometre ) = 0.621 371 mile 
1 m (metre ) = 0.049 709 7 chain (of 22 yd ) 
1 m (metre ) = 3.280 84 feet 
1 m (metre ) = 1 .093 61 yards 

1 cm2 (square centimetre ) = 0.155 000 square inch 
1 ha (hectare ) = 2.471 05 acres 
1 km2 (square kilometre ) = 0.386 102 square mile 
1 m2 (square metre ) = 0.247 105 mil-acre 
1 m2 (square metre ) = 10.763 9 square feet 
1 m2 (square metre ) = 1 .1 95  99 square yards 

1 1  (litre ) = 0.219 969 gallon 
1 rna (cubic metre ) = 35.314 7 cubic feet 
1 rna (cubic metre ) = 1 .307 95 cubic yards 
1 m3 (cubic metre ) = 0.353 147 cunit (of 100 ft3 of solid wood ) 
1 m3 (stacked ) = 0.275 896 cord (of 128 staC;ked ft3 ) 

(stacked cubic metre ) 

1 g (gram ) = 0.035 274 0 ounce (avoirdupois ) 
1 kg (kilogram ) = 2.204 62 pounds (avoirdupois ) 
1 t (tonne ) = 1 .102 31 tons (of 2,000 Ib ) 

1 kg/m3 (kilogram per cubic metre ) = 0.062 428 0 pound per cubic foot 
1 kmll (kilometre per litre ) = 2.824 81 miles per gallon 
1 m2/ha (square metre per hectare ) = 4.356 00 square feet per acre 
1 m3/ha (cubic metre per hectare ) = 14.291 3 cubic feet per acre 
1 rna (stacked )/ha, = 0.111 651 cord per acre 

(stacked cubic metre 
per hectare ) 

1 t/ha tonne (per hectare ) = 0.446 090 ton (of 2,000 Ib ) per acre 
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Arboreal 
A.R.DA 
Bryophyte 
Cation Exchange 
Capacity 
Chroma 

D.B.H. 

Ecosystem 

Feather Moss 

Fibric Moss Peat 
Forest Ecosystem 

Forest Land 

Forest Stand 

Fruitcose 
Glacial Drift 
Gleying 

Graminoid 
Herbaceous 
Landscape 
Ecosystem 
Maturity 

Mixed Peat 

Mottl ing 

Outwash 
Resorted Glacial 
Till 

GLOSSARY 

Attached to or growing on trees. 
Agricultural Rehabilitation and Development Act. 
Mosses and Liverworts combined. 
Refers to the ability of soils to retain plant nutrients. 

A colour notation which indicates its strength (or departure from a neutral 
of the same lightness ). Munsell Color Company, Inc., 1 954. 
The diameter of a tree at breast height (1 .3 m above the highest ground 
level ). Suffixes o.b. and Lb. designate an outside bark or inside bark 
measurement. 
A general term for ecological systems of any size comprising biota and 
environment in interaction. 
A common name generally applied to a group of mosses, namely 
Pleurozium schreberi, Hylocomium splendens and Ptilium crista-castrensis. 
It may refer to these species individually or as a group. 
Slightly decomposed peat which is derived from mosses. 
A landscape ecosystem characterized by cover type, minor vegetation, 
soil and drainage. 
Land area dedicated primarily for timber production. 
- Productive: land which will produce a forest crop of merchantable 

size and form within a reasonable period of time. 
- Non-productive: land incapable of producing a forest crop of 

merchantable size within a reasonable period of time. This category 
of land includes treed and open muskegs, treed and bare rocks, marshes 
and land under roads. 

- Overstocked: a condition of overcrowding in a stand, leading to retarded 
growth. 

- Well stocked: a forest sand in which all growing space is effectively 
occupied wlthout tree growth suppression. 

- Inadequately stocked: a forest stand of intermediate density between 
well and understocked stands. 

- Understocked: a stand in which the growing space is not effectively 
occupied by trees. 

Referring to the shrublike growth form of lichens. 
Material transported and redeposited as a result of glaCiation. 
A chemical alteration of soil constituents induced by impeded drainage. 
Visually, the soil profile exhibits a dull bluish or gray colour. Mottling 
is generally evident in gleyed soils. 
Grasslike vegetation including both Grasses and Sedges. 
Having the characters of a herb as opposed to woody. 
A geographic (earth space ) ecosystem such as a forest, defined by 
characterstic features of vegetation, soil and landform. 
The age at which a forest stand no longer increases in volume. That 
is, stand mortality equals the current annual increment. 
Peat which may be in various stages of decomposition and/or of variable 
origin. 
A chemical alteration of soil constituents induced by impeded drainage. 
Visually, the soil profi le exhibits bright colours in a blotchy or spotty pattern. 
Gravels and sands deposited by glacial meltwater. 
Glacial till modified by water. 
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Rotation 

Site 

Site Index 

Soil Horizon 

Soil Profile 

Stand and Stock 
Table 

Succession 
Value 

The period of years required to establish and grow timber crops to a 
specific size for harvesting. 
An area considered in an ecological perspective with reference to its 
capacity for vegetation production. It encompasses the combination of 
biotic, climatic and physiographic conditions of an area. 
A single quantitative (numerical) expression of the multitude of 
environmental factors that make up site quality. 
A layer of soil that is distinguishable from adjacent layers by characteristic 
physical properties such as colour, texture and chemical composition 
including organic matter content and degree of alkalinity or acidity 
(Christiansen et aI., 1 975 ). 
A vertical section for soil which displays all its horizons and its parent 
material. (Christiansen et aI., 1975 ). 
A summary table of number of trees by species and their volume 
distribution by diameter classes for a given area; in this case, for one 
hectare. 
The replacement of one plant community by another. 
A colour which indicates lightness (Munsell Colour Company, Inc. 1954 ) .  
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