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Tt is now generally admitted by plant ecologists, not only that vegetation
is constantly undergoing various kinds of change, but that the increasing
habit of concentrating attention on these changes instead of studying plant
communities as if they were static entities is leading to a far deeper insight
into the nature of vegetation and the parts it plays in the world. A great part
of vegetational change is generally known as succession, which has become
a recognised technical term in ecology, though there still seems to be some
difference of opinion as to the proper limits of its connotation; and it is the
study of succession in the widest sense which has contributed and is con-
tributing more than any other single line of investigation to the deeper knowl-
edge alluded to.

It is to Henry Chandler Cowles that we owe, not indeed the first recogni-
tion or even the first study of succession, but certainly the first thorough work-
ing out of a strikingly complete and beautiful successional series (1899),
which together with later more comprehensive studies (*01, "11) brought be-
fore the minds of ecologists the reality and the universality of the process
in so vivid a manner as to stimulate everywhere—at least in the English-
speaking world—that interest and enthusiasm for the subject which has led
and is leading to such great results. During the first decade of this century
indeed Cowles did far more than any one else to create and to increase our
knowledge of succession and to deduce its general laws. By acute and thor-
ough observation and by lucid exposition he became the great pioneer in the
subject. It is therefore natural and fitting that my contribution to a volume
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intended to express the honour and affection in which Cowles is held by his
fellow botanists should deal with this subject.

In 1920 and in 1926 I wrote general articles (°20, ’29)* on this and some
related topics. My return to the subject to-day is immediately stimulated
by the appearance of Professor John Phillips’ three articles in the Journal
of Ecology (’34,’35) which seem to me to call rather urgently for comment
and criticism. At the same time I shall take the opportunity of trying to
clarify some of the logical foundations of modern vegetational theory.

If some of my comments are blunt and provocative I am sure my old
friend Dr. Clements and my younger friend Professor Phillips will forgive
me. Bluntness makes for conciseness and has other advantages, always pro-
vided that it is not malicious and does not overstep the line which separates it
from rudeness. And at the outset let me express my conviction that Dr.
Clements has given us a theory of vegetation which has formed an indis-
pensable foundation for the most fruitful modern work. With some parts
of that theory and of its expression, however, I have never agreed, and when
it is pushed to its logical limit and perhaps beyond, as by Professor Phillips,
the revolt becomes irrepressible. But I am sure nevertheless that Clements
is by far the greatest individual creator of the modern science of vegetation
and that history will say so. For Phillips’ work too, and particularly for his
intellectual energy and single-mindedness, I have a great admiration.

Phillips’ articles remind one irresistibly of the exposition of a creed—of
a closed system of religious or philosophical dogma. Clements appears as
the major prophet and Phillips as the chief apostle, with the true apostolic
fervour in abundant measure. Happily the odium theologicum is entirely
absent: indeed the views of opponents are set out most fully and fairly, and
the heresiarchs, and even the infidels, are treated with perfect courtesy. But
while the survey is very complete and almost every conceivable shade of
opinion which is or might be held is considered, there is a remarkable lack of
any sustained criticism of opponents’ arguments. Only here and there, as for
instance in dealing with Gillman’s and Michelmore’s specific contentions, and
in a few other places, does the author present scientific arguments. e is
occupied for the most part in giving us the pure milk of the Clementsian
word, in expounding and elaborating the organismal theory of vegetation.

1 The latter was not published till 1929 owing to the long delay in the appearance
of the Proceedings of the International Congress of Plant Sciences at Ithaca, N. Y. It
was unfortunate too that certain misprints appeared in the paper because the proof cor-

rections were not incorporated in the published text. Since some of these misprints de-
stroy the sense intended it may be useful to call attention to them here.

P. 677, third line from bottom: Insert “these” after “ All”.
P. 684, line 2: delete second comma.
P. 685, line 2: for “criticism” read “ criterion”.

line 13: for “cause” read “causes”.

line 14, third word from end; for “of ” read “on”.
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This exposition, with its very full citations and references, is a useful piece
of work, but it invites attack at almost every point.

The three articles are respectively devoted to “ Succession,” “ Develop-
ment and the Climax” and “the Complex Organism.” The greater part of
the third article is mainly concerned with the relation of this last concept
to the theory of “holism ” as expounded by General Smuts and others, and
is really a confession of the holistic faith. As to the repercussions of this
faith on biology I shall have something to say in the sequel. But first let me
deal with “ Succession ”” and “ Development and the Climax.”

13

SUCCESSION

My own views on succession are given fairly fully in my two papers al-
ready mentioned. In the first place I consider that the concept of succession
can be given useful scientific signifiance only if we can trace in the sequences
of vegetation “ certain uniformities which we can make the subject of investi-
gation, comparison, and the formulation of laws” (’29). In a paper also
read at the Ithaca Congress, Cooper (’26) takes the view that since succession
is the universal process of vegetational change “ all vegetational changes must
of necessity be successional.” But I think the concept of succession involves
not merely change, but the recognition of a sequence of phases (admittedly
continuous from one phase to another) subject to ascertainable laws: other-
wise why do we employ the term succession instead of change? And also I
cannot admit that catastrophic changes due to external factors form parts of
succession. Suppose an area of forest (4) to be suddenly invaded and
devastated but not completely destroyed by a herd of elephants which then
departs to other feeding grounds. Suppose that after partial regrowth (B)
the vegetation of the same area is completely destroyed by a volcanic eruption
and that on the volcanic ash which has buried B a new vegetation (C) ap-
pears. Can 4, B and C be usefully regarded as parts of amy succession?
Cooper calls the catastrophes “landmarks.” T should say they were clearly
interruptions, each initiating a new succession (sere). I think Cooper is
somewhat obsessed by his image of universal vegetational change as a
“ braided stream,” just as Clements and Phillips are obsessed by their  com-
plex organism.” A stream is continuous, therefore all vegetational change
must also be continuous. Succession (according to my definition) is con-
tinuous, but it may be interrupted by catastrophes unrelated to successional
processes, which last are subject to ascertainable laws. The stream analogy
has its points, particularly the separation and re-uniting of currents, but it
breaks down as applied to the entire history of vegetation on the earth, just
because of the catastrophes; nor do I find it constructively very helpful in
considering the processes of succession itself.

In 1926 (p. 680) I proposed to distinguish between autogenic succession,
in which the successive changes are brought about by the action of the plants
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themselves on the habitat, and allogenic succession in which the changes are
brought about by external factors. “1It is true of course (I wrote) and must
never be forgotten, that actual successions commonly show a mixture of
these two classes of factors—the external and the internal” (p. 678). I
think now that I should have gone farther than this and applied my suggested
new terms in the first place to the factors rather than to the successions. It
is the fact, I think, that autogenic and allogenic factors are present in all suc-
cessions; but there is often a clear preponderance of one or the other, and
where this is so we may fairly apply the terms, with any necessary qualifica-
tions, to the successions themselves. I went on to contend, as indeed I had
already done in 1920 (pp. 136-9) though without using the terms, that only
to autogenic succession can we apply the concept of development of what I
called a “quasi-organism” (==climax vegetation), but that this develop-
mental (or autogenic) succession is the normal typical process in the gradual
production of climax vegetation.

Phillips, following Clements, contends, on the other hand, that * succes-
sion is due to bictic reactions only, and is always progressive . . . succession
being developmental in nature, the process must and can be progressive only ”
(34, p. 562) ; and again, “succession is the expression of development ” (’35,
11, p. 214).

Now here we are concerned first of all with the use of words. If we
choose to confine the use of the term succession to the series of phases of
vegetation which lead up to a climatic climax, for example the various “ pris-
eres” from bare rock or water to forest, then it naturally follows that the
process is “ progressive only.” If in addition we conceive of vegetation as
an organism, of which the climax is the adult and the earlier phases of the
prisere are successive larval forms, then also succession is clearly develop-
mental in nature,” is ““ the expression of development.” But if, on the other
hand, we apply the term, as I do, and as I think most ecologists naturally do,
to any series of vegetational phases following one another in one area, repeat-
ing themselves everywhere under similar conditions, and clearly due in each
case to the same or a similar set of causes, then to say that “ succession must
and can be progressive only,” or that it is always and everywhere develop-
mental, is clearly contrary to the fact.

Most of the controversy about the possibility of retrogressive succes-
sion ” depends simply on this difference in the use of the word. It is true
that Clements (16, pp. 146-63) successfully showed that the phenomena
represented by some of the looser uses of “retrogression ” were more prop-
erly described as destruction of (for example) the climax phase, or of the
dominants of the climax phase, a destruction which would normally initiate
a subsere leading again to the climax if the vegetation were then let alone.
But if on the other hand there is what Phillips would call a “ continuative
cause ” at work which gradually leads to the degradation of vegetation to a



