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NOTES ON THE VEGETATION OF 

RIDING MOUNTAIN NATIONAL PARK 

Introduction 

The purpose of this pre-planning report is threefold: 

(i) to present, under one cover, a summary of the data available 

on the structure and composition of the vegetation — primarily 

forest — in Riding Mountain National Park; (ii) to outline 

the effects of various resource uses on the plant communities; 

and, (iii) to discuss possible management techniques for 

conserving the inherent character of the vegetative mosaic. 

The first section deals with the structure and 

composition of the major plant communities. This information 

should be useful to the park naturalist in his interpretation 

program. However, the data are preliminary, and should be 

supplemented or revised as additional data become available. 

The second section describes the impact of logging, 

recreation, grazing and haying, gravel mining, and fire 

protection on the structure and composition of the vegetative 

resource. All of these activities have had an important role 

in shaping the present character of forest and grassland in 

the park. 

In the final section, a number of pertinent vegetation 

management techniques are discussed. 



SECTION I 

PHYSICAL DESCRIPTION 

Geology and Topography 

The most prominent topographic feature of Riding 

Mountain National Park is the Manitoba escarpment which rises 

approximately 1,300 feet over a distance of 4 miles from the 

Manitoba Lowland (first prairie level) to the Saskatchewan 

Plains (second prairie level) (Putnam, 1952). The escarpment 

is composed of flat lying, dark-grey, cretaceous shales dipping 

gently to the southwest. The surface deposits on the face of 

the escarpment and on the lowlands are glacial tills. Sandy 

and gravelly beaches deposited by Lake Agassiz circumscribe 

the base of the escarpment at right angles to the direction 

of landfall. The escarpment face has been deeply incised by 

fast flowing streams which erode the bedrock and transports 

the resultant detritus to the lowlands, where it is deposited 

in alluvial fans and terraces. 

Most of the park lies on the rolling plateau of the 

Western Uplands. Surface deposits are mostly glacial tills, 

although lacustrine materials, kames and terraces frequently 

occur near the borders of existing small lakes and in former 

water channels. Shallow peat deposits cover the glacial till 

in enclosed depressions and runways. 



2. 

Climate 

The park lies within Koppen's Dfc or humid 

microthermal, cool summer climatic zone, where the sumraers are 

short and the winters are long and cold (Koeppe and De Long, 

1953). The average annual precipitation in this area is 18 

inches, and the mean annual temperature is about 35°F. Eighty 

% of the rainfall, or 14 inches, falls during the April to 

October period; the remaining 4 inches is deposited as snow 

during the winter months. 

Marked differences in climatic conditions may occur 

within the park. A comparison of meteorological data among 

weather stations located on the escarpment (Forestry Branch 

Station), the escarpment edge (Wilson Creek Watershed Station) 

and the Lowland Plain (Dauphin Station) shows that the plateau, 

probably because of its higher altitude, receives more 

precipitation and has lower temperatures than the surrounding 

Lowland (Table 1). The pronounced difference in the rainfall 

data from the two mountain stations indicates greater 

precipitation at the edge of the escarpment than on other areas 

of the plateau. 



Table 1. Comparison of rainfall and temperature data from Riding Mountain Forest Experimental 
Area (elev. 2,200 feet A.S.L. approx.), Wilson Creek Watershed Station No. 13 (elev. 

2,300 feet A.S.L. approx.), and Dauphin (elev. 961 feet A.S.L.) 1961 to 1965 inclusive. 

Period 

May 

June 

July 

August 

September 

Avg Mean Temp 

Dauphin 

50 

62 

65 

64 

50 

58 

Mean Temperature 
W.C.W. No. 13 

47 

58 

62 

61 

47 

55 

F.E.S. 

47 

58 

62 

60 

47 

55 

Ave 
Dauphin 

2.28 

1.88 

3.35 

2.48 

2.10 

12.09 

rage Precipitat 
W.C.W. No. 13 

3.04 

2.94 

2.88 

3.04 

2.51 

15.41 

ion 
F.E.A. 

2.39 

1.98 

2.94 

2.96 

3.09 

13.36 

U) 



4. 

Soils 

Detailed soil surveys have been conducted only on 

limited areas in Riding Mountain National Park, viz., along 

the mmajor road systems (Ehrlich, Pratt, and Poyser, 195G; 

Ehrlich et al. 19 58), in the Wilson Creek Watershed (Pratt and 

Poyser — unpublished report) and in the Forest Experimental 

Area (Rowe, 1954 — unpublished report). These localized 

surveys indicate that most of the soils belong to the Grey 

Wooded Soils Group which characteristically develops clay-

impoverished and -enriched horizons on fine textured materials 

with a low to high lime content. 

Black soils have formed on coarse textured, glacio-

fluvial deposits exhibiting droughty conditions. These soils 

are found primarily on the old beach lines of Lake Agassiz and 

on some of the elevated bench lands in the western part of the 

park. A number of soil intergrades belonging primarily to the 

Dark Grey Wooded Soils Group are also present in many areas. 

Below the escarpment numerous areas with Regosolic 

soils occur on recently deposited, level to gently sloping 

alluvial fans and terraces (Ehrlich, et al. 1958). When creek 

levels are low, these porous soils drain freely but when 

flooding occurs, they are subject to waterlogging. On some 

higher terraces where inundation is infrequent, weakly developed 

soil profiles have formed under the stabilizing influence of 

permanent vegetation. 



5. 

Vegetation 

Riding Mountain National Park lies in the Mixedwood 

Section (B.18a) of the Boreal Forest Region (Rowe, 1959) . 

This section is characterized by aspen (Populus tremuloides 

Michx.), balsam poplar (P. balsamifera L.), white birch (Betula 

papyrifera Marsh.), white spruce (Picea glauca (Moench) Voss), 

and balsam fir (Abies balsamea (L.) Mill.) on the well-drained 

uplands; jack pine (Pinus banksiana Lamb.), and black spruce 

(Picea mariana (Mill.) BSP.) on the drier sites; and black 

spruce and larch (Larix laricina (Du Roi) K. Koch) on low, 

water catchment areas. Also present are minor occurrences of 

white elm (Ulmus americana L.), green ash (Fraxinus pennsylvanica 

Marsh, var. subintegerrima (Vahl.) Fern.), Manitoba maple (Acer 

negundo L. var interius (Britt) Sarg.), and bur oak (Quercus 

macrocarpa Michx.). The park contains a good representation 

of all of these tree species. Their relationship to 

physiographic and edaphic conditions is shown in Figure 1. 

Although trees form the dominant vegetation throughout 

most of the park, there are a number of notable areas, especially 

in the western sector, where grasses and forbs dominate because 

of site factors or a combination of site and historical factors. 



FIGURE I. Relationship of tree species to edaphic and physiographic factors in Riding Mountain National Pork. 
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The following section describes the composition and 

structure of the major plant communities occuring within the 

confines of the park. Their approximate distribution is 

depicted in Map 1. 

Aspen Communities; Aspen communities dominate the vegetation 

on the upland sites in Riding Mountain National Park. Dense, 

young and mature stands cover many areas and open, decadent, 

overmature stands occupy numerous others. Their prevalence 

may be attributed to a long and complex history of fire and 

logging; these phenomena favour aspen growth because of its 

inherent ability to reproduce vegetatively and prolifically. 

The same fires that kill aspen and associated shrubs and herbs 

stimulate prodigious aspen suckering; clearcutting dense young 

aspen stands generally has the same effect. 

In young and mature aspen stands, there is a continuous 

shrub layer composed primarily of hazel (Corylus cornuta) •*• 

(Appendix, Table 1) beneath the closed crown canopy. The herb 

stratum, dominated by wild sarsaparilla (Aralia nudicaulis), 

also forms a continuous layer (Appendix, Table 2). Ground cover 

is confined to the occasional log and consists of a few scattered 

Nomenclature authorities for herb and shrub species are given 
in Tables 1 to 22 of the Appendix. 



MAP 1 
RIDING MOUNTAIN NATIONAL PARK 
A GENERALIZED PATTERN OF THE DISTRIBUTION 

OF MAJOR PLANT COMMUNITIES 
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mosses, lichens and liverworts. Reproduction of any tree 

species in these stands is sparse, although the occasional 

white spruce seedling and aspen sucker do occur. 

Overmature aspen communities are somewhat different 

in structure but essentially similar in composition. The tree 

cover is discontinuous and is composed of scattered overmature 

aspen; the occasional white spruce, white birch or balsam 

poplar may also be present. The shrub cover is dense and 

continuous, although somewhat patchy; in a number of places 

the cover density has been intensified by browsing ungulates, 

particularly elk, which frequent shrubby, treeless, areas. 

Elk concentrations in these areas may be attributed to the 

abundance of prickly rose (Rosa acicularis) and peavine (Lathyrus 

spp.) two of their favourite foods (Blood, 1966b). The herb 

layer is often discontinuous as the low light intensity beneath 

some dense shrub patches limits plant growth. Tall herbs such 

as blue-joint (Calamagrostis canadensis), late goldenrod 

(Solidago gigantea var. leiophylla) and tall lungwort (Mertensia 

paniculata) frequently fill openings in the shrub canopy. 

Ground cover is similar to that of the younger aspen communities. 
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White Spruce Communities; White spruce is probably the most 

ubiquitous tree in the park. It can be found advancing into 

small, dry 'prairie* areas but is equally often found bordering 

wet swamps. The most vigorous specimens grow under conditions 

similar to those outlined for aspen, its principal associate. 

Although widely distributed, white spruce forms few pure stands. 

Rowe (1955) has noted three white spruce types 

characterizing the Mixedwood Section of the Boreal Forest, 

viz., swamp spruce, prairie spruce, and upland fire-type spruce. 

The swamp spruce stands in the park are often dense and occur 

on the swamp borders in a transition zone from upland mineral 

soils to lowland peat deposits; stands of this type are also 

found along small, flowing streams (Rowe, 19 54 — unpublished 

report). The structure and composition of the herb and shrub 

strata, as described by Rowe, are variable. Speckled alder 

(Alnus rugosa var. americana) and willow (Salix spp.) may or 

may not form a shrub stratum. Small plants such as Carex 

disperma, purple-stemmed aster (Aster puniceus), small 

enchanter's-nightshade (Circaea alpina), and common horsetail 

(Equisetum arvense) characterize the herb stratum. The 

continuous ground cover usually contains one or more of the 

following mosses: Mnium spp., Climacium americanum, Hylocomium 

proliferum, Aulacomnium palustre, and Hypnum uncinatum. 
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Prairie spruce stands of limited areal extent occur 

on some excessively drained sites such as those found on coarse 

outwash materials. The minor vegetation here is usually 

composed of small herbs giving the community a parklike 

appearance. Shrub cover is generally absent although the 

occasional rose and snowberry (Symphoricarpos albus) may be 

present. The herbaceous vegetation is dominated by two upland 

grasses, hairy wild rye (Elymus innovatus) and white-grained 

mountain rice grass (Oryzopsis asperifolia); these are 

accompanied by smooth wild strawberry (Fragaria virginiana), 

northern bedstraw (Galium septentrionale), Canada hawkweed 

(Hieracium canadense), veiny meadow-rue (Thalictrum venulosum), 

two-leaved Solomon's-seal (Maianthemura canadense), and yarrow 

(Achillea millefolium). In areas where this forest community 

has displaced a prairie community, relicts of the former 

flora, such as sheep fescue (Festuca ovina), puccoon 

(Lithospermum canescens), early blue violet (Viola adunca), 

everlasting (Antennaria spp.), and heart-leaved Alexander 

(Zizia aptera) are often found (Rowe, 19 54 — unpublished 

report). 

Fire-type white spruce stands occupy only a small 

portion of the upland sites. Crown cover is continuous except 

for the occasional small opening generally identifiable on the 
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ground by a dense growth of hazel and other tall shrubs. The 

shrub stratum is discontinuous; total coverage is about 4 0% 

and consists, for the most part, part of small shrubs or poorly 

developed specimens of large shrubs (Appendix, Table 3). 

Species such as Saskatoonberry (Amelanchier alnifolia) and 

red-fruited chokecherry (Prunus virginiana) normally growing 

to heights of 6 feet to 10 feet under open conditions are 

represented here by small straggling specimens less than 2 

feet in height. Hazel and other tall shrubs, as noted above, 

are prominent under canopy openings where they attain heights 

of 5 feet or more. 

The herbaceous stratum in these white spruce stands 

is continuous and is dominated by strav/berries (Fragaria spp.) 

and palmate-leaved colt's foot (Petasites palmatus) (Appendix, 

Table 4. The ground cover usually forms a discontinuous 

patchwork pattern covering approximately 25% of the forest 

floor. It is composed primarily of bryophytic species, although 

various lichen forms grow on old logs and protruding rocks. 

One striking aspect of this community is the absence of spruce 

reproduction. Reproduction is composed principally of trembling 

aspen suckers which die after attaining a height of 3 to 5 

feet,apparently because of poor light conditions. 

Aspen/White Spruce Communities; The aspen/spruce community 

may be grouped into two classes: those growing on fresh to 

moist sites and those growing on very moist sites. 
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In aspen/spruce stands on fresh to moist sites, the 

shrub cover is dominated by hazel (Appendix, Table 5). It is 

essentially continuous except immediately beneath individual 

white spruce where its development is hindered by subdued light 

conditions. Herbaceous cover is approximately 50%; wild 

sarsaparilla, tall lungwort, and white-grained mountain rice 

grass prevail in this stratum (Appendix, Table 6). Ground 

cover is for the most part negligible. Tree reproduction is 

light and is dominated by aspen suckers although few survive 

past heights of 6 to 8 feet, perhaps because of elk browsing. 

Scattered spruce reproduction is confined principally to old 

rotting spruce logs and stumps. 

The aspen/spruce community on very moist sites is 

not as common as the above community. In addition to white 

spruce and trembling aspen, balsam poplar is usually well-

represented in the tree stratum. The shrub cover is 

discontinuous and sometimes absent. Wild red raspberry (Rubus 

idaeus) is usually the most frequently occuring shrub (Appendix, 

Table 7). The continuous herbaceous layer is dominated by the 

tall grass blue joint (Appendix, Table 8). The ground cover, 

composed primarily of mosses, is concentrated on old rotting 

logs although moss accumulates around the base of shrubby 

plants, particularly speckled alder. Aspen and balsam poplar 
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reproduction is moderate but few individuals develop beyond 6 

to 8 feet in height. Spruce reproduces periodically in the 

organic layer of the soil horizon, especially around the 

perimeter of very moist sites, as well as on old rotten logs; 

where the latter medium is available, spruce seedlings are 

more common. 

Black Spruce Community: Black spruce communities are confined 

mainly to the many poorly drained, peat-filled basins frequenting 

the plateau portion of the park; however, in some regions, 

particularly the Whirlpool Lake area, they are often found in 

association with jack pine on dry sites adjacent to bogs. 

Larch is a common associated species. 

A floral check-list is unavailable for presentation 

in this report. Tables 9, 10 and 11, of the Appendix were 

constructed from data gathered in a stand in the Wilson Creek 

Watershed area by J.C. Ritchie, (1958 — unpublished report). 

Jack Pine Community; The jack pine community is almost 

exclusively confined to the region outlined in Map 1. No 

satisfactory explanation has been advanced for this limited 

distribution. However, the slightly higher content of calcium 

carbonate in the soil parent material of most other areas in 

the par);, which has been indicated by the incomplete soil 

surveys, may be an important limiting factor. Also, frequent 
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fires on the southeast part of the escarpment have encourage 

the jack pine communities in this region. Overmature jack 

pine remnants to the north and west of this region indicate 

that jack pine communities would have had a greater distribution 

if recent fires had extended into adjacent areas (Waldron, 

1967 — personal communication). 

Jack pine is a shade intolerant, pyrophytic species 

forming dense stands following fires on relatively dry sites. 

White spruce and aspen are often associated with it, especially 

in older stands; black spruce forms an integral part of the 

forest canopy around the periphery of bogs. 

Primarily because of logging and plant succession, 

very few mature undisturbed stands remain. The following is 

a description of jack pine stands located near Whirlpool Lake. 

The tree stratum consists of two distinct horizontal 

zones. The upper zone (75 to 90 feet) is composed principally 

of 120 year old jack pine; the occasional white spruce and 

aspen have also penetrated this layer. The second zone, varying 

from 15 to 40 feet in height, is composed exclusively of white 

spruce. The total coverage of the entire tree stratum 

approximates 75%. 


