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ABSTRACT : :

On the upland, sandy soils of the Cedar Creck Natural History Area, Minnesota,
examples of semi-natural prairie, savanna and oakwood occur in juxtaposition and
present 2 unique opportunity to make ecological comparisons of ecosystems with
different degrees of tree cover. Typical examples of each ecosystem type were studied
intensively at monthly intervals from May to November, 1959. Although the inherent
site conditions were not identical at all three study areas, it scemed that the form of the
vegetation cover was of greatest importance in influencing the magnitude and pattermn
of ecosystem dynamics. .

With increasing numbers of shrubs and trees present, the magnitude of the organic
system and nutrient circulation increased greatly, suggesting that the presence of
woody plants results in a greater utilization of the site and increased biological activity.
The primary productivity of the oakwood was not greatly different from that of an
intensively managed field of maize nearby; hence the woodland was probably making
very full use of the site.

The savanna ccosystem, which was rclatively rich in the plant nutrients nitrogen,
potassium, calcium, magnesium and phosphorus, produced the largest mass of plant
material at ground level.

THE STUDY AREA

The natural vegetation of castern central Minnesota includes representa-
tive examples of (a) the northern conifer forests of spruce, fir, birch and
pine, (b) the castern and southern deciduous forests of oak, aspen, basswood,
elm and sugar maple, and (c) the tall grass prairic of the western plains
(Rosendahl and Butters, 1928). Within this general transition zonc, a
Natural History Area has been established at Cedar Creck near Minneapolis
which, for its size of about 1,620 hectares (4,000 acres), contains a remark-
ably wide range of vegetation types. The varied nature of the plant cover
at Cedar Creck can be attributed to several factors whosc relative impor-
tance favours one or other vegetation type. The most noteworthy factors

! Now at the Nature Conservancy, Monkswood Experimental Station, Abbots Rip-
ton, Huntingdonshire, England.
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- 11 ¢ontrolling the vegetation Hun..:onn are past differential burning by Indians
" !''and local differences in site conditions, particularly height of water table
" /and the character of the soil which ranges from a deep base-rich sand to
'~ 'peat. The general character of the present day landscape, with its mosaic-

like combination of forest, prairie and swamp, is probably not greatly
different from that encountered by the early white colonists who arrived

‘about 1856 but never scttled in great numbers because of the relatively in-
fertile soil. No doubt the detailed species composition and structure of the
‘vegetation types have been modified to varying extents by selective log-

ging, grazing and abortive attempts at cultivation. Nevertheless, since
settlement was sparse and much of the area has been protected from human
interference during the last two decades, it has retained much of its wilder-

ness character.
On the upland sandy soils of the Cedar Creek Natural History Area,

" examples of natural prairie, savanna and oakwood occur in juxtaposition

and present a unique opportunity to make ecological comparisons of
natural ecosystems with different degrees of tree cover (Ovington and
Heitkamp, 1963). Typical examples, one each of prairie, savanna and oak-
wood were sclected for study in 1959. Each community changed greatly
throughout the year and, to permit comparisons at different seasons,
sampling was done at monthly intervals from May to November, thus
covering the main growing period when the soil was not frozen. Nonc of
the ccosystems was being managed for any economic purpose and over
“many years grazing was allowed only by wildlife which freely wandered
over the whole Natural History Area. Grazing by deer was not heavy in
any of the three ecosystems. :

In the prairie, forty two species of plants were recorded, grasses being
dominant with Andropogon gerardi, Stipa spartea, and Poa pratensis most
common. Trees were absent and, although the two shrubs Rosa arkansa
var. suffulta and Prunus pumila were well distributed throughout the
prairie, they did not form a dominant feature of the vegetation. In the
savanna, the ground vegetation was more luxuriant than that of the prairie,
with grasses again most common, but the two shrubs Corylus americana and
Prunus virginiana were abundant, locally suppressing the forbs and grasses.
Trees of both bur oak, Quercus macrocarpa, and northern pin oak, Quercus
ellipsoidalis, were present in the savanna, the largest tree sampled being a
bur oak 10 m. high and about 9o years old. In contrast to the prairie, tree
seedlings occurred frequently in the savanna and the trees had a wide range
of age. The trees of the oakwood were all northern red oak, Quercus borealis,
the woodland having developed naturally, possibly after fire, so that the
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