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The Franz Josef Glacier, Westland, New Zealand, with Mount Roonin the background,a tree-
tern (Hemitelia Smithii) in the foreground: photographed (1 mile from the terminal face
of the ice) for the author by Dr E, Teichelmann at the request of Dr L. Cockayne, F.R.S,
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PREFACE

TI—IE Preface to the fourth volume of my book Fossil Plants,
published in 1919, concludes with the following words: “If it is
possible to carry out my intention of supplementing the descriptive
treatment of plants, which forms the basis of Volumes 1-1v, by a
general review of the Floras of the Past, the results will be published
as an independent work more intelligible, I hope, to the general
reader than the text-book which, with a certain sense of relief, is
now brought to a conclusion”. The attempt has now been made.

I have tried to keep before me the layman as well as the student
of botany and geology, two different classes of readers who do not
usually approach a subject from the same point of view. My aim
has been to illustrate the nature of the documents from which
geologists have compiled a history of the earth, or at least such
scraps of history as can be written from the material that is avail-
able; to give some account of the methods employed in the inter-
pretation of the documents; and to present in language that is not
unnecessarily technical a summary of the more interesting results
obtained from records of the rocks which throw light on the develop-
ment of the plant-world.

Of the many friends from whom help has been received Mr Edward
Vulliamy of King’s College, Cambridge, has earned my warmest
thanks. Knowing his skill as an artist and taking advantage of his
generosity, I asked him to collaborate with me in drawing a series
of landscapes which might serve to stimulate interest in the vegeta-
tion of former periods. The work, willingly undertaken, entailed
much time and patience. In expressing my gratitude to him I take
full responsibility for the form of the reconstructions: the artistic
merit is Mr Vulliamy’s; inconsistencies and inaccuracies either in the
scenery or in the representation of individual plants must be attri-
buted to me.

Comparatively few illustrations of actual fossils are given as these
can readily be found in text-books and other sources referred to in
the text and in the bibliography. In selecting subjects for illus-
tration I have not hesitated to apply to friends as well as to col-
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leagues personally unknown to me: my requests for photographs
have invariably met with ready response. Formal acknowledgment
of the source is made at the foot of most of the illustrations: I wish
to supplement this with an expression of gratitude to all who have
helped me to secure a representative set of photographs. The
drawings of geological sections were made for me, through the kind
offices of the late Dr Horne, by the senior draughtsman on the
Edinburgh Staff of H.M. Geological Survey. By permission of the
Director use has been made of the large collection of photographs
in the possession of the Geological Survey of Great Britain. A word
of special thanks is due to Dr Cockayne at whose request his friend
Dr Teichelmann of Hokitika, New Zealand, took the excellent
photographs reproduced respectively as the frontispiece and as
fig. 188. My friend Prof. Collet, of Geneva, kindly obtained for me
the photograph of the Alps (fig. 12) with permission for its repro-
duction from the Ad Astra-Aero of Ziirich. For permission to
reproduce fig. 50 I am indebted to the Council of the Geological
Society of London and Prof. Gilligan of Leeds.

For other photographs and drawings or for various kinds of
assistance I am indebted to the following friends and colleagues:
Mr R. M. Adam of Edinburgh; Mr Denis Allen of Pembroke College,
Cambridge, for ealling my attention to the photograph published
in the New Zealand Free Lance and reproduced (fig. 23) by per-
mission of the proprietors of that paper who kindly supplied
additional information; Prof. P. Bertrand (Lille); Prof. Bgggild
(Copenhagen); Mrs Brindley (Cambridge); Prof. C. J. Chamberlain
(Chicago); Dr J. M. Clarke (State Museum, Albany); Dr Cotton (The
Royal Gardens, Kew); Dr R. Crookall; Prof. Sir T. W. Edgeworth
David (Sydney); Mr D. Davies and the Editor of Discovery for per-
mission to reproduce fig. 77; Mr T. N. Edwards of the British
Museum (Natural History); Dr Fermor of the Indian Geological
Survey; Dr Foxworthy of the Forest Research Office, Federated
Malay States; Prof. Garwood (University College, London); Prof.
J. W. Gregory; Dr Ogilvie Gordon; Prof. Gordon (King’s College,
London); Prof. Halle of Stockholm, who generously supplied several
illustrations; Dr T. M. Harris (Cambridge); Mr Holttum, Director
of the Botanic Gardens, Singapore; Prof. Howchin (Adelaide);
Dr Howe of the New York Botanical Garden; Prof. Marr, Cam-
bridge; Dr C. A. Matley (Edinburgh); Hofrat Prof. Hans Molisch
(Vienna); Prof. F. W. Oliver; Mrs Clement Reid; Dr Sederholm
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(Helsingfors); Prof. Reynolds (Bristol); Dr Skottsbherg (Goéteborg);
Dr Tilley (Cambridge), on behalf of Sir Douglas Mawson; Prof. J.
Walton (Glasgow); Dr Wanderer (Dresden); Prof. Watts (London);
Prof. Went (Utrecht); Dr David White of the U.S. Geological
Survey; Dr Wieland of Yale University; Dr Woodhead (Hudders-
field), and Mr P. W. Wright. For the photographs of plane trees and
bald eypresses (figs. 108, 115) in their natural surroundings I am
indebted to the courtesy of the officers of the Forest Service of the
United States Department of Agriculture, Washington. It was
through the generosity of the late Dr Walcott that the photographs
reproduced as figs. 88 and 40 were obtained. For the photograph
by Mr Rickmers (fig. 126) I am indebted to Mr A. R. Hinks. The
maps of various geological periods are based in part on those
published in the encyclopaedic book by Dr Arldt, Die Entwicklung
der Kontinente und threr Lebewelt, with modifications in boundaries
suggested by Mr W. B. R. King, Fellow of Magdalene College,
Cambridge, Sir T. W. Edgeworth David, and Mr Philip Lake.

Many friends have shared the labour of reading proofs and I
thank them for much helpful eriticism. I naturally applied to Prof.
Lang for criticism of my account of Devonian vegetation: it is a
pleasure to acknowledge wvaluable assistance also from younger
colleagues, several of whom I like to think of as old pupils: Prof.
Sahni of Lucknow; Dr Hamshaw Thomas, Dr T. M, Harris and
Dr Godwin of Cambridge; Miss Chandler; and my son-in-law, Prof.
J. Walton of Glasgow. For help in the geological chapters I am
indebted to Mr T. C. Nicholas and Mr W. B. R. King of the Sedgwick
Museum. A word of thanks is due to my secretary, Miss M. Gray,
for the skill with which she deciphered my manuseript.

In a book written primarily for non-specialists references to
scientifie literature may seem out of place. I have not attempted
to give a complete list of references: original sources are cited in
order that readers desirous of pursuing any branch of the subject
may know where to turn for fuller information. The numbers after
authors’ names in the footnotes refer to dates of publication: the
full titles are given in the bibliography (p. 545).

For illustrations of the plants described reference should be made
to sources mentioned in footnotes or to palaeobotanical text-books
such as Scott (20), (28), chiefly, though not exclusively, concerned
with Palaeozoic plants; Seward (98), (10), (17), (19), containing in
addition to deseriptions of fossil genera short accounts of classes of
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living plants; Potonié (21) which, unlike the other text-books, in-
cludes fossil flowering plants; and the Handbuch der Paldobotanik,
Vol. 1, by Hirmer (27), containing numerous photographic illustra-
tions. References to earlier literature will be found in all these books.
The attention of students is called to W. Jongmans’ Fossilium
Catalogus, Plantae, which is now being published in parts.

In trying to steer a middle course between a popular presentation
of a subject and a presentation which may be acceptable to students
disposed to become specialists, one is keenly conscious of the diffi-
culty of deciding what to omit: I should be sorry to have to give
reasons which have guided my action,

In conclusion I wish to express my appreciation of the generous
treatment invariably received from the Syndies of the Cambridge
University Press over a period of nearly forty years.

A. C, SEWARD

THE MASTER'S LODGE
DOWNING COLLEGE

January 1931

PREFACE TO THE SECOND
EDITION

Tie decision of the Syndies of the University Press to print a
second edition of Plant Life through the Ages afforded an oppor-
tunity of giving a short list of additional references (see p. 584) and
making a few alterations and corrections for which I am indebted
to palaeobotanical friends, especially Prof. Sahni of Lucknow.

A.C. 8.
April 1933
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CHAPTER I

INTRODUCTORY

The earth with no history to it—what it would be if it had all been made only last
night and were not a worn ancient face, seamed, stained, and engraved with endless
cross-hatching of documentary wrinkles, its mountains the ruins of more wondrous
height now all but erased. C. E. Monlague

Ix the following chapters an attempt is made to describe, with as
few technical terms as possible, the salient features of the plant-
world during successive periods of geological history. The great
majority of men and women are content to enjoy plants as living
members of the vegetable kingdom, to feel the stimulus and in-
spiration of their beauty, or to learn about their manner of life with
a view to successful eultivation. If, on the other hand, we realize
that the present plant-population is a legacy from the past—one
term in a series stretching through the ages—the study of vegetation
acquires an additional fascination. My objeet is to give to those who
have little or no knowledge of botany or geology glimpses of the
plant-world at the several stages of its development.

The documents at our disposal are preserved as fragmentary re-
cords in that outer and relatively thin laver of the earth’s mass
which is known as the crust of the earth, *the old jumble-box of
history ', which is in part accessible to investigation. Students of~
fossil plants who aim at something more than collecting, describing,
and naming specimens are concerned with many and diverse pro-
blems: they search for light on the unsolved riddle of evolution;
they desire information on the relation of plants that are extinet to
plants which still exist, and on the relation of the vegetation of one
period to that of another. As a French author?! says: many times
in the course of its history the earth has changed its green mantle
and has left seraps of it seattered in the rocks as so many natural
archives. We endeavour not only to reproduce the several phases
in the development of the plant-kingdom, but also to restore the
geographical features and the climatie conditions. If we wish to
obtain a true conception of the men and women of a former age
it is essential to supplement the study of individuals by an enquiry

1 Depape (28).
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2 INTRODUCTORY

into the conditions under which they lived; to picture as accurately
as possible the environment which influenced their thoughts and
actions. Similarly in order to gain a true picture of ancient floras
we must visualize the geographical setting, the background to the
great drama of life.

The face of the earth, as we see it now, presented a slightly
different appearance when our remote ancestors emerged from a
lower plane of existence as the pioneers of the human race. In still
earlier days the geographical features bore less resemblance to those
of the present. The farther we penetrate into the past the more
difficult it is to reconstruct the boundaries of land and sea. By
piecing together the facts contributed by the rocks themselves and
the fossils they contain it is possible in some measure to bring to
life the things that are dead, to see the earth as it was and to re-
construct the protean landscape. “It is the organic remains, no
doubt, which afford us our first and most important aid in the
elucidation of the past. But the goal of investigation must still
remain the recognition of those great physical changes, in com-
parison with which the changes in the organic world only appear
as phenomena of the second order, as simple consequences.”! As
General Smuts says: * Matter like life is intensely active, indeed is
Action in the technical sense; the difference is not between deadness
and activity, but between two different kinds of activity. Through
their common activities the fields of matter and life thus overlap
and intermingle, and absolute separation disappears™.?

The historian may fall into serious error unless he appreciates
the nature and the limitations of his sources: the student of the
records of the rocks should not begin his investigations until he is
able to estimate the value of the doeuments which he handles. He
cannot hope to see in true perspective successive steps in evolution
unless he is able to follow the procession of floras across the stage
that was repeatedly reset. It is one thing to study the fossils by
themselves; it is another and a more attractive thing to think of
them as living plants in a real world.

A comparatively slight acquaintance with geological phenomena
is sufficient to inspire sympathy with Darwin’s insistence on the
imperfection of the geological record, and to place the student on
his guard against the danger of drawing far-reaching conclusions
from evidence that can only be partial and lamentably incomplete.

1 Suess (04-09). 1 Smuts (26).



INTRODUCTORY 3

Another consideration, not only of interest for its own sake but
important in relation to problems of evolution, is the time-factor;
the relative duration of each chapter of geological history and, so
far as it can be ascertained, the intervals, expressed in years, which
separate the different periods from our own time.

In the first few chapters some of these questions are considered;
features of the inorganie world relevant to the main thesis are
briefly described. Geological history includes both the history of
the organic world and that of the earth as a whole. Questions of
climate, the distribution of land and water, the vagaries of the
mobile crust of the earth, the chances of preservation of plants as
fossils, the nature of fossils, and other problems come within the
scope of an enquiry into the development of successive plant-
dynasties, their relation to one another and to the world in which
they flourished. The end in view is to recover from the records all
that can be recovered, “to realize the past story as if it were now
passing before us”.

In order to trace the wanderings of plants at successive stages in
the history of the world we must be able to picture the consecutive
aspects of the earth’s surface; we must know the form and extent
of the land-masses, and the position of the oceans and seas which
formed barriers to the migration of terrestrial plants. By following
to their sources series of sedimentary rocks, tracing the passage of
old shingle beaches into the sands and muds of gradually deepening
water; and by noting the substitution of ealeareous aceumulations
on the floor of a clear sea for material derived from the waste of
land, we learn something of the relative position of sea and land.
The ancient sediments and the fossils which they contain, whether
marine, freshwater, or terrestrial in origin, furnish the data on
which geologists construct maps of the world as it was. While it is
obvious that maps of geological periods are to a large extent based
on assumption, the form and size of continents plotted over existing
oceans being necessarily hypothetical, careful reconstructions of
former geographies are helpful if they are accepted as guesses at the
truth based on such evidence as is available.!

It is easy to suggest lines of investigation; but it may fairly be
asked, Can we by a eritical survey of the data hope to arrive at any
reasonably accurate results commensurate with the labour of the
enquiry? Hooker in a letter to Darwin, written after reading the

! For maps of the world at various stages of geological hiscory see Arldt (07).
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