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PREFACE
This bulletin is designed to accompany the first bulletin of the
Chicago Geographic Society by Prof. Rollin D. Salisbury and Mr.
William C. Alden, and in many places it is assumed that the geographic
features of the Chicago area, as there outlined, are known to the
reader.

T h e matter here presented has been gathered by the author

in the course of the past five years, and has recently been published in
the BOTANICAL GAZETTE, essentially as presented here.
The author desires to express his indebtedness to Mr. W. B.
McCallum, who has taken most of the photographs with which this
paper is illustrated.

These illustrations, by common agreement, have

also appeared in the BOTANICAL GAZETTE.
tributed by Prof. J. J. Allison of Joliet.
previously published by the author.

Figs. 7 and 13 were con-

Figs. 34, 33 and 36 have been

The map shown in fig. 39 appeared

in the first bulletin of the Chicago Geographic Society.
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INTRODUCTION.
In recent years a great impulse has been given to the study of
plants in their environment by the works of Warming, Schimper, and
other European botanists. The subject that deals with this part of tfre
botanical field is now called plant ecology—the science of plant housekeeping, or, as some would say, plant sociology. One phase of ecology
deals with the meaning of plant structures, such as leaves, roots, flowers; the variation of these organs is investigated in relation to the
influence of external agents, and attempts are made to work out the
causes which determine plant forms. This phase of the subject is
presented in Kerner and Oliver's Natural History of Plants and in Dr.
Coulter's Plant Relations.
A second phase of ecology, and the one that concerns us here, has
to do with plants not as individuals, but as grouped in societies. Very
superficial observation shows that certain plants grow in swamps, others
in forests, and still others on sand dunes< Warming, in his Ecological
Plant Geography, published at Copenhagen in 1895, gave the results
of a long series of investigations as to the causes determining these
diversities in the distribution of plants. H e divided the plants of the
world into four great g r o u p s : hydrophytes, or plants which grow in
water or wet places ; xerophytes, or plants which grow in dry habitats ;
mesophytes, or plants which grow in places of medium moisture, such
as ordinary forests and meadows ; and halophytes, or plants which
grow in salt-water or alkaline soil. It will be seen that all of these
groups except the last are x related to water, which is commorily regarded as the most important factor in determining local differences in
plant societies. Most botanists have accepted Warming's classification
of plant societies as a more or less complete organization of this part
of the ecological field.
The present paper attempts to relate the plant societies not
only to water, but also to soil, and more especially to the physiography.
The geographic and'physiographic features of the Chicago region have been admirably presented in papers by Leverett, 1
1
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and Blatchley, 1 and more recently in a bulletin of the Chicago
Geographic Society by Salisbury and Alden. 2 /As the map shown
in Fig. JQ indicates, the topographic and soil areas in the vicinity
of Chicago are of three types : morainic deposits, chiefly bowlder
clay; the Chicago plain, representing the area covered by the glacial
Lake Chicago; and beach or dune sands, connected with the present
or former beach lines. Speaking generally, the Chicago district has
three great vegetation types connected with these three soil and
topographic types: the mesophytic upland forests of the morainic
clays, the hydrophytic lakes and swamps or mesophytic prairies of
the Chicago plain, and the xerophytic forests of the dunes and
beaches.
A close analysis shows that the types of plant societies are numerous
in each of the three general areas named above. In the morainic
areas there are several forest types, as will be shown in the body of the
paper, and it is here that the various phases of stream activity with
their characteristic plant societies are best seen. The types of vegetation on the plain are fewer, including in the main only the various
transitions between ponds, swamps, and prairies. The ancient beach
lines present some, but not much variety, but the dune area of the
present beach line presents a rich diversity of plant societies.
The keynote of this paper is that each particular topographic form
has its own peculiar vegetation. This is due to the fact that the soil
conditions upon which plants depend are determined by the surface
geology arid the topography
From the standpoint of the vegetation
the topographic relations are more important than the geological.) As
will be shown later, all kinds of soils may have the same vegetation
when placed in similar topographic conditions, whereas the same soil
may show many diveise types of vegetation. The topographic conditions determine the exposure, the presence or absence of drainage, and
the humus content of the soil, and are thus of overshadowing importance.
Having related the vegetation largely to topography, we must recognize that topography changes, not in a haphazard manner, but according to well-defined laws. The processes of erosion ultimately
1
BLATCHLEY. W. S.: 'The geology of Lake and Porter counties, Indiana. Reprint from
the Twenty-second Annual Report of the Department of Geology and Natural Resources of
Indiana. Indianapolis. 1897.
SALISBURY, R. D., and ALDEN, W. C.: The geography of Chicago and its environs.
Chicago. 1899.
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cause the wearing down of the hills and the filling up of the hollows.
These two processes, denudation and deposition, working in harmony
produce planation ; the inequalities are brought down to a base level.
The chief agent in all these activities is water, and no fact is better established than the gradual eating back of the rivers into the land and
the wearing away of coast lines; the material thus gathered fills up
lakes, forms the alluvium of flood plains, or is taken to the sea. Vegetation plays a part in all these processes, the peat deposits adding
greatly to the rapidity with which lakes and swamps are filled, while
the plant covering of the hills, on the contrary, greatly retards the
erosive processes. Thus the hollows are filled more rapidly than the
hills are worn away. As a consequence of all these changes, the slopes
and soils must c h a n g e ; so, too, the plant societies, which are replaced
in turn by others that are adapted to the new conditions.
There must be, then, an order of succession of plant societies, just
as there is an order of succession of topographic forms in the changing landscape. As the years pass by, one plant society must necessarily be supplanted by another, though the one passes into the other by
imperceptible gradations. One thing more must be recognized, and
that is that environmental influences are normally cumulative. A plant
society is not a product of present conditions alone, but the past is
involved as well. For example, a hydrophytic plant society may be
seen growing in a mesophytic soil; the author has seen a mesophytic
tamarack swamp which can be explained only in this way. We have
in this phenomenon a lagging of effects behind their cumulative
causes, just as the climax of the heat in summer comes long after the
solstice.
In a classification like this great emphasis is placed on border lines
or zones of tension, for here, rather than at the center of the society,
one can best interpret the changes that are taking place. Of course
the order of succession referred to above is a vertical or historical one.
One plant society is said to follow another if it is actually superimposed
upon the one preceding. In many cases, if not in most, there is a
horizontal order of succession at the present time that resembles the
vertical succession of which we now have only the topmost member.
Instances of similarity between vertical and horizontal orders of succession are well shown in peat swamps and along shores and flood
plains. Along a sandy shore it is only by studying the horizontal succession that one can get any idea of the vertical, since all fossil traces
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of preceding plant societies have passed away.
In peat swamps
one can sometimes verify the results of a horizontal zonal study by,
investigating the fossil remains beneath.
We may now outline the main features of a physiographic classification of plant societies. Speaking in the large, the tendency of the
erosive processes is to reduce the inequalities of the topography and
produce a base level. This base level may not soon be reached,
though geological history furnishes instances of extensive base leveling. Crustal movements interfere with the erosive agencies, and a
mature base level topography may become rejuvenated by a great uplift of the land, or sinking, on the other hand, may check the rapid
action of erosion. Yet even with the crustal movements there go these
topographic changes, and with them the plant societies must change.
Putting the facts of physiography in the terms of ecology, the conditions become more and more mesophytic as the centuries pass. In
a young topography such as the recently glaciated areas of Michigan,
Wisconsin, and Minnesota, there is a great variety of topographic conditions and of plant societies. Among these are many hydrophytic
lakes and swamps and many xerophytic hills. The hills are being
denuded and the swamps and lakes are being filled, so that the hydrophytic and xerophytic areas are becoming more and more restricted,
while the mesophytic areas are becoming more and more enlarged. In
passing from youth to old age, then, a region gradually loses its hydrophytic areas, and also its xerophytic areas, though in the latter case
there is usually at first an increase in the xerophytic areas, which is due
to the working back of the young streams into the hills. These latter
conditions are well shown in Iowa ; in the comparatively recent Wisconsin drift of northern central Iowa the topography is much less
diversified and there are fewer xerophytic areas than in the older
Iowan drift farther south, which has been greatly dissected by stream
erosion. Later, however, the inequalities are removed and we find
great mesophytic flood plain areas, such as are seen along the lower
Mississippi.
From what has been stated it will be seen that the ultimate stage
of a region is mesophytic. The various plant societies pass in a series
of successive types from their original condition to the mesophytic
forest, which may be regarded as the climax or culminating type.
These stages may be slow or rapid; some habitats may be mesophytic
from the start; undrained lakes and swamps fill up and become meso-
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phytic with great rapidity, whereas granite hills might take many centuries, or even geological epochs, in being reduced to the mesophytic
level. Again, the stages may be direct or tortuous; we have already
seen how the first consequences of stream erosion may be to make
mesophytic areas xerophytic. So, too, in flood plains, the meanderings of the river may cause retrogressions to the hydrophytic condition
such as are seen in oxbow lakes, or the river may lower its bed and the
mesophytic flood plain become a xerophytic terrace. But through all
these changes and counterchanges the great mesophytic tendency is
clearly seen; mesophytic areas may be lost here and there, but many more
are gained, so that the approach to the mesophytic base level is unmistakable. Moreover, the retrogressive phases are relatively ephemeral,
while the progressive phases often take long periods of time for their
full development, especially in their later stages. The statements
made in this paragraph have reference only to such regions as the one
in which Chicago is located. In desert regions, and also in arctic or
alpine districts, the ultimate stage cannot, of course, be mesophytic
under the present climatic conditions.

T H E PLANT SOCIETIES.
A.

T H E INLAND GROUP.
I. THE RIVER SERIES.

A. The ravine.—No topographic forms lend themselves so well
to a physiographic sketch of the vegetation as do those that are connected with the life history of a river. Beginning with the ravines,
which are deep and narrow, because of the dominance of vertical cutting, we pass to the broader valleys, where lateral cutting becomes
more pronounced. From this stage on we have to deal with two phases
of river action, the destructive, which is concerned with the life history
of the bluff, and the constructive, which has to do with the development of the flood plain.
Wherever there is an elevated stretch of land adjoining a body of
water, such as a lake bluff, one is apt to find excellent illustrations of
the beginning of a ravine. Fig. i shows an embryonic ravine of a
type that may be seen frequently along the clay bluffs between Evanston and Waukegan. A ravine of this type is essentially a desert, so
far as plant life is concerned. The exposure to wind and to alternations of temperature and moisture is excessive. The lack of vegetation, however, is due chiefly to the instability of the soil ; this
instability is particularly great in the case of clay bluffs such as these,
where the seepage, of water causes extensive landslide action. No
plants can get a foothold in such a place, unless it be a few species
that may be able to make their appearance between periods of landslide action ; among these plants annuals particularly predominate.
The perennials that may be found in such places are almost entirely
plants which have slid down the bank. Near the center of fig. i is a
clump of shrubs that have slid down in this way. Ravines of a similar'
type may also be seen at many places inland, and wherever found the
poverty of vegetation on the slopes is the most striking character.
As a ravine extends itself 'inland the conditions outlined above
may be always seen about its head, but toward the mouth of the ravine
the slopes are less precipitous. Torrents cut down the bed of the
ravine until a depth is reached approaching the water level at its mouth.
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From this time on the slopes become reduced and the ravine widens
more than it deepens, by reason of lateral cutting, landslide action,
and side gullies. After a time a sufficient stability is reached to permit a considerable growth of vegetation. If the erosion is slight
enough to allow a vegetation carpet to develop, a high degree of

FIG. 1.—Embryonic ravine in the lake bluff at Glencoe. Entire absence of vegetation on the
unstable clay slopes, with the exception of shrubs and grasses that have slid down from the top.

luxuriance may be attained. In fact, ravine conditions are usually
extremely favorable for plants, after the initial stages have passed. In
a comparatively few years the vegetation leaps, as it were, by bounds
through the herbaceous and shrubby stages into a mesophytic forest,
and that, too, a maple forest, the highest type found in our region.
Nothing shows so well as this the brief period necessary for a vegetation cycle in a favored situation as compared with an erosion cycle.
Of such interest are the facts just noted that it is worth while to
mention some of the characteristic ravine plants. Perhaps the most
characteristic trees of the Glencoe ravines are the basswood (Tilia
Americana) and the sugar maple {Acer saccharinum), though the ash,
elm, and other trees are frequent. The most characteristic under-

