






























































INTRODUCTORY ESSAY. Xx1

In the brown coal of the Eocene and Miocene periods, Fan-palms, Conifers, and various existing
genera of Myricee, Laurinee, and Platanee are believed to have been identified. Wesel and Weber
describe from the brown coal of the Rhine a rich and varied Flora, representing numerous families
never now seen associated, and including some of the peculiar and characteristic gerera of the Aus-
tralian, South African, American, Indian, and European Floras.*

In the Mollasse and certain Miocene formations at (Eningen and elsewhere in Geermany, Switzer-
land, and Tuscany, 900 species of Dicotyledons} have been observed, all apparently different from
existing ones. They have been referred, with more or less probability, to Fan-palms, Poplars (three
species), evergreen Laurinee, Ceratonia, Acacia, Temarindus, Banksia, Embotiwium, Grevillea,
Cupressus, several species of Juglans (one near the North-American J. acuminata, another near the
common Walnut of Europe and Asia, J. nigra, and a third near the North-American J. cinerea) ;
also a Hickory, near the Carya albe (a genus now wholly American), and a Plerocarye closely
allied to P. Caucasica.

The rise of the Alps was subsequent to this period; and in the European deposits immediately
succeeding that event, in Switzerland (at Durnten and Utznach) are found evidences of the follow-
ing existing species,—Spruce, Larch, Scotch Fir, Birch, a Hazel (different from that now existing),
Scirpus lacustris, Phragmites communis, and Menyanthes trifoliata.

The glacial epoch followed, during and since which there has probably been little generic change
in the vegetation of the globe.

32. So much for the main facts hitherto regarded as established in Vegetable Paleontology ;
they are of little value as compared with those afforded by the Animal Kingdor, even granting that
they are all well made out, which is by no means the case. In applying them theoretically to the
solution of the question of creation and distribution, the first point which strikes us is the impossi-
bility of establishing a parallel between the successive appearances of vegetable forms in time, and
their complexity of structure or specialization of organs, as represented by the successively higher
groups in the Natural method of classification. Secondly, that the earliest recognizable Cryptogams

* See Quart. Journ. Geol. Soc. xv. misc. 3, where an abstract is given, with some excellent cautions, by C. J.
F. Bunbury, Esq. The Australian genera include Eucalyptus, Casuarina, Leptomeria, Templetonia, Banksia, Dry-
andra, and Hakea. I am not prepared to assert that these identifications, or the Australian ones of the Mollasse,
are all so unsatisfactory that the evidence of Australian types in the brown coal and Mollasse should be altogether
set aside; but I do consider that not one of the above-named genera is identified at all satisfactorily, and that many
of them are not even problematically decided.

+ During the printing of this sheet I have received from my friend M. De Candolle a very interesting memoir
on the tertiary fossil plants of Tuscany, by M. C. Gaudin and the Marquis C. Strozzi, in which some of the genera
here alluded to are described. The age of these Tuscan beds is referred by Prof. O. Heer to a period intermediate
between those of Utznach and (Eningen. The most important plants described are, Coniferw, 6 sp.; Salix, 2;
Liquidambar, 1; Alnus, 1; Carpinus, 1; Populus, 2; Fagus, 1; Quercus, 5; Ulmus, 2; Planera, 1; Ficus, 1;
Platanus, 1; Oreodaphne, 1; Laurus, 2; Persea, 1; Acer, 2; Vitis, 1; Juglans, 4; Carya, 1; Pterocarya, 1.
There are 49 extinct species in all, of which 46 are referred, without even a mark of doubt or caution, to existing
genera, and this in almost all cases from imperfect leaves alone! Without questioning the good faith or ability of
the authors of this really valuable and interesting memoir, I cannot withhold my protest against this practice of
making what are at best little better than surmises, appear under the guise of scientifically established identifica-
tions. What confidence can be placed in the positive reference of supposed fossil Fungi to Spheria, or of pinnated
leaves to Supindus, and other fragments of foliage to existing genera of Laurinee, Ficus, and Vitis ?

1 O. Heer, Sur les Charbons feuilletés de Durnten et Utznach, in Mem. Soc. Helvet. Sc. Nat. 1857 ; Bibl.
Univers. Genev. August, 1858.
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should not only be the highest now existing, but have more highly differentiated vegetative organs
than any subsequently appearing; and that the dicotyledonous embryo and perfect exogenous wood
with the highest specialized tissue known (the coniferous, with glandular tissue¥*), should have pre-
ceded the monocotyledonous embryo and endogenous wood in date of appearance on the globe, are
facts wholly opposed to the doctrine of progression, and they can only be set aside on the supposition
that they are fragmentary evidence of a time further removed from that of the origin of vegetation
than from the present day; to which must be added the supposition that types of Lycopodiacee, and
a number of other Orders and Genera, as low as those now living, existed at that time also.

Another point is the evidence,T said to be established, of genera now respectively considered pecu-
liar to the five continents having existed cotemporaneously at a comparatively recent geological epoch
in Europe, and the very close affinity, if not identity, of some of these with existing species. The
changes in the level and contour of the different parts of the earth’s surface which have occurred
since the period of the chalk, or even since that preceding the rise of the Alps, imply a very great
amount of difference between the past and present relations of sea and land and climate ; and it is
no doubt owing to these changes that the Araucarie, which once inhabited England, are no longer
found in the northern hemisphere, and that the Australian genera which inhabited Europe at a period
preceding the rise of the Alps have since been expelled.

Such facts, standing at the threshold of our knowledge of vegetable palaeontology, should lead
us to expect that the problem of distribution is an infinitely complicated one, and suggest the idea
that the mutations of the surface of our planet, which replace continents by oceans, and plains by
mountains, may be insignificant measures of time when compared with the duration of some existing
genera and perhaps species of plants, for some of these appear to have outlived the slow submersion
of continents.

35. From the sum then of our theories, as arranged in accordance with ascertained facts, we
may make the following assumptions :—That the principal recognized families of plants which inha-
bited the globe at and since the Palweozoic period still exist, and therefore have as families survived
all intervening geological changes. That of these types some have been transferred, or have migrated,
from one hemisphere to another. That it is not unreasonable to suppose that further evidence may
be forthcoming which will show that all existing species may have descended genealogically from
fewer pre-existing ones; that we owe their different forms to the variation of individuals, and the
power of limiting them into genera and species to the destruction of some of these varieties, ete., and
the increase in individuals of others. Lastly, that the fact of species being with so mueh uniformity
the ultimate and most definable group (the leaves as it were of the family tree), may possibly be
owing to the tendency to vary being checked, partly by the ample opportunities each brood of a

# The vexed question of the true position of Gymnospermous plants in the Natural System assumes a some-
what different aspect under the view of species being created by progressive evolution. In the haste to press the
recent important discoveries in vegetable impregnation and embryogeny into the service of classification, the long-
established facts regarding the development of the stem, flower, and reproductive organs themselves of Gym-
nospermous plants have been relatively underrated or wholly lost sight of ; and if an examination of the doctrines
of progression and variation lead to a better general estimation of the comparative value of the characters presented
by these organs, the acceptance or rejection of the doctrines themselves is, in the present state of science, a matter
of secondary importance.

+ See first foot-note of p. xxi (*): what I have there said of the supposed identifications of the Australian
gencra applies to many of those of the other enumerated quarters of the globe.
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variety possesses of being fertilized by the pollen of its nearest counterpart, partly by the temporary
stability of its surrounding physical conditions, and partly by the superabundance of seeds shed by
each individual, those only vegetating which are well suited to existing conditions: an appearance of
stability is also, in the case of many perennials, due to the fact that the individuals normally attain a
great age,* and thus survive many generations of other species, of which generations some present
characters foreign to their parents.

36. In the above line of argument I have not alluded to the question of the origin of those
families of plants which appear in the earliest geological formations, nor to that of vegetable life
in the abstract, conceiving these to be subjects upon which, in the present state of science, botany
throws no light whatever. Regarded from the classificatory point of view, the geological history of
plants is not altogether favourable to the theory of progressive development, both because the earliest
ascertained types are of such high and complex organization, and because there are no known fossil
plants which we can certainly assume to belong to a non-existing class or even family, nor that are
ascertained to be intermediate in affinity between recent classes or families.

The progress of investigation may ultimately reveal the true history of the unrecognized vege-
table remains with which our collections abound, and may discover to us amongst them new and
unexpected organisms, suggesting or proving a progressive development; but in the meantime the
fact remains that the prominent phenomena of vegetable paleontology do not advance us one step
towards a satisfactory conception of the first origin of existing Natural Orders of plants.

Taking the Conifers as an example, whatever rank is given to them by the systematist, that they
should have preceded Monocotyledons and many Dicotyledons in date of appearance on the globe,
is a fact quite incompatible with progressive development in the scientific acceptation of the term,
whilst to argue from their apparently early appearance that they are low in a classificatory system is
begging the question.

Another fact to be borne in mind is, that we have no accurate idea of what systematic progres-
sion is in botany. We know little of high and low in the Vegetable Kingdom further than is ex-
pressed by the sequence of the three classes, Dicotyledons, Monocotyledons, and Acotyledons ; and
amongst Acotyledons, of Thallogens being lower than Acrogens, and of these that the Mosses, etc., are
lower than Filices and their allies. It is true that we technically consider multiplication and com-
plexity of floral whorls in pheenogamic plants as indications of superior organization; but very many

* In considering the relative amount and rate at which different plants vary, it should be remembered that
we habitually estimate them not only loosely but falsely. We assume annuals to be more variable than perennials,
but we probably greatly overrate the amount to which they really are so, because a brief personal experience enables
us to study many generations of an annual under many combinations of physical conditions; whereas the same
experience embraces but a fractional period of the duration of (comparatively) very few perennials. It has also been
well shown by Bentham (in his paper on the British Flora, read (1858) before the Linnzean Society) that an appear-
ance of stability is given to many varieties of perennials, through their habitual increase by buds, offsets, etc., which
propagate the individual ; and in the case of Rubi, which comparatively seldom propagate by seed, a large tract of
ground may be peopled by parts of a single individual.

T I have elsewhere stated that I consider the evidence of Alye having existed at a period preceding vascular
Cryptogams to be of very little value. (Lond. Journ. Bot. viii. p. 254.)

1 It must not be supposed that in saying this I am even expressing a doubt as to there having been plants
intermediate in affinity between existing Orders and Classes. Analogy with the animal kingdom suggests that some
at any rate of the plants of the coal epoch do hold such a relationship; but should they not do so, I consider this
fact to be of little value in the present inquiry, for I incline to believe that the ascertained geological history of
plants embraces a mere fraction of their whole history.
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of the Genera and Orders most deficient in these respects are so manifestly reduced members of
others, which are indisputably the most complex in organization in the whole Vegetable Kingdom,
that no good classification even has been founded on these considerations alone.*

37. Again, it is argued by both Mr. Darwin and Mr. Wallace that the general effects of variation
by selection must be to establish a general progressive development of the whole animal kingdom.
But here again in botany we are checked by the question, What is the standard of progression?
Is it physiological or morphological ? Is it evidenced by the power of overcoming physical obstacles
to dispersion or propagation, or by a nice adaptation of structure or constitution to very restricted or
complex conditions? Are cosmopolites to be regarded as superior to plants of restricted range, her-
maphrodite plants to unisexual, parasites to self-sustainers, albuminous-seeded to exalbuminous, gym-
nosperms to angiosperms, water plants to land, trees to herbs, perennials to annuals, insular plants
to continental ? and, in fine, what is the significance of the multitudinous differences in point of
structure and complexity, and powers of endurance, presented by the members of the Vegetable
Kingdom, and which have no recognized physiological end and interpretation, nor importance in a
classificatory point of view? It is extremely easy to answer any of these questions, and to support
the opinion by a host of arguments, morphological, physiological, and teleological ; but any one gifted
with a quick perception of relations, and whose mind is stored with a sufficiency of facts, will turn
every argument to equal advantage for both sides of the question.

To my mind, however, the doctrine of progression, if considered in connection with the hypothesis
of the origin of species being by variation, is by far the most profound of all that have ever agitated
the schools of Natural History, and I do not think that it has yet been treated in the unprejudiced
spirit it demands. The elements for its study are the vastest and most complicated which the
naturalist can contemplate, and reside in the comprehension of the reciprocal action of the so-called
inorganic on the organic world. Granting that multiplication and specialization of organs is the
evidence and measure of progression, that variation explains the rationale of the operation which
results in this progression, the question arises, What are the limits to the combinations of physical
causes which determine this progression, and how can the specializing power of Nature stop short of
causing every race or family ultimately to represent a species? While the psychological philosophers
persuade us that we see the tendency to specialize pervading every attribute of organic life, mental
and physical; and the physicists teach that there are limits to the amount and duration of heat,
light, and every other manifestation of physical force which our senses present or our intellects per-
ceive, and which are all in process of consumption ; the reflecting botanist, knowing that his ultimate
results must accord with these facts, is perplexed at feeling that he has failed to establish on inde-
pendent evidence the doctrines of variation and progressive specialization, or to co-ordinate his
attempts to do so with the successive discoveries in physical science.

* The subject of the retrogression of types has never yet been investigated in botany, nor its importance esti-
mated in inquiries of this nature. To whatever Order we may grant the dignity of great superiority or complexity,
we find that Order containing groups of species of very simple organization ; these are moreover often of great size
and importance, and of wide geographical distribution. Such groups, if regarded per se, appear to be far lower in
organization than other groups which are many degrees below them in the classified series; and our only clue to
their real position is their evident affinity with their complex co-ordinates ;—destroy the latter by a geological or
other event, and all clue to the real position of the former may be lost. Are such groups of simply-constructed
species created by retrogressive variation of the higher, or did the higher proceed from them by progressive variation ?

1f the latter, did the simpler forms precede in origin the highest forms of all other groups which rank below them
in the classified series?



INTRODUCTORY ESSAY. XXV

38. Before dismissing this subject, I may revert once more to the opposite doctrine, which
regards species as immutable creations, and this principally to observe that the arguments in its
favour have neither gained nor lost by increased facilities for investigation, or by additional means
for observation. The facts are unassailable that we have no direct knowledge of the origin of any
wild species ; that many are separated by numerous structural peculiarities from all other plants;
that some of them invariably propagate their like; and that a few have retained their characters
unchanged under very different conditions and through geological epochs. Recent discoveries have
not weakened the force of these facts, nor have successive thinkers derived new arguments from
them ; and if we hence conclude from them that species are really independent creations and immu-
table, though so often illimitable, then is all further inquiry a waste of time, and the question of
their origin, and that of their classification in Genera and Orders, can, in the present state of sci-
ence, never be answered, and the only known avenues to all means of investigation must be con-
sidered as closed till the origin of life itself is brought to light.

39. Of these facts the most important, and indeed the only one that affords a tangible argument,
is that of genetic resemblance. To the tyro in Natural History all similar plants may have had one
parent, but all dissimilar plants must have had dissimilar parents.  Daily experience demonstrates
the first position, but it takes years of observation to prove that the second is not always true.
There are, further, certain circumstances connected with the pursuit of the sciences of observation
which tend to narrow the observer’s views of the attributes of species; he begins by examining a
few individuals of many extremely different kinds or species, which are to him fixed ideas, and the
relationships of which he only discovers by patient investigation; he then distributes them into
Genera, Orders, and Classes, the process usually being that of reducing a great number of dissimilar
ideas under a few successively higher general conceptions; whilst with the history of the ideas them-
selves, that is, of species, he seldom concerns himself. In a study so vast as botany, it takes a long
time for a naturalist to arrive at an accurate knowledge of the relations of Genera and Orders if he
aim at being a good systematist, or to acquire an intimate knowledge of species if he aim at a
proficiency in local Floras, and in both these pursuits the abstract consideration of the species itself
is generally lost sight of ; the systematist seldom returns to it, and the local botanist, who finds the
minutest differences to be hereditary in a limited area, applies the argument derived from genetic
resemblance to every hereditarily distinct form.

40. It has been urged against the theory that existing species have arisen through the variation
of pre-existing ones and the destruction of intermediate varieties, that it is a hasty inference from a
few facts in the life of a few variable plants, and is therefore unworthy of confidence, if not of consi-
deration ; but it appears to me that the opposite theory, which demands an independent creative act
for each species, is an equally hasty inference from a few negative facts in the life of certain species,®
of which some generations have proved invariable within our extremely limited experience. These
theories must not, however, be judged of solely by the force of the very few absolute facts on which
they are based ; there are othev considerations to be taken into account, and especially the conclusions
to which they lead, and their bearing upon collateral biological phenomena, under which points of
view the theory of independent creations appears to me to be greatly at a disadvantage; for according
to it every fact and every phenomenon regarding the origin and continuance of species, but that of
their occasional variation, and their extinction by natural causes, and regarding the rationale of classi-

* See paragraph 4, where I have stated that the grand total of unstable species probably exceeds that of the
stable.
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fication, 1s swallowed up iun the gigantic conception of a power intermittently exercised in the develop-
ment, out of inorganic elements, of organisms the most bulky and complex as well as the most minute
and simple ; and the consanguinity of each new being to its pre-existent nearest ally, is a barren fact,
of no scientific significance or further importance to the naturalist than that it enables him to clas-
sify. The realization of this conception is of course impossible; the boldest speculator cannot realize
the idea of a highly organized plant or animal starting into life within an area that has been the field
of his own exact obscrvation® and research; whilst the more cautious advocate hesitates about ad-
mitting the origin of the simplest organism under such circumstances, because it compels his sub-
scribing to the doctrine of the “spontaneous generation” of living beings of every degree of com-
plexity in structure and refinement of organization.

On the other hand, the advocate of creation by variation may have to stretch his imagination to
account for such gaps in a homogeneous system as will resolve its members into genera, classes, and
orders ; but in doing so he is only expanding the principle which both theorists allow to have operated
in the resolution of some groups of individuals into varieties: and if, as T have endeavoured to show,
all those attributes of organic life which are involved in the study of classification, representation, and
distribution, and which are barren facts under the theory of special creations, may receive a rational
explanation under another theory, it is to this latter that the naturalist should look for the means of
penetrating the mystery which envelopes the history of species, holding himself ready to lay it down
when it shall prove as useless for the further advance of science, as the long serviceable theory of
special creations, founded on genetic resemblance, now appears to me to be.

The arguments deduced from genetic resemblance being (in the present state of science), as far
as I can discover, exhausted, I have felt it my duty to re-examine the phenomena of variation in
reference to the origin of existing species; these phenomena I have long studied independently of
this question, and when treating either of whole Floras or of species, I have made it my constant aim
to demonstrate how much more important and prevalent this element of variability is than is nsually
admitted, as also how deep it lies beneath the foundations of all our facts and reasonings concerning
classification and distribution. I have hitherto endeavoured to keep my ideas upon variation in sub-
jection to the hypothesis of species being immutable, both because a due regard to that theory checks
any tendency to careless observation of minute facts, and because the opposite one is apt to lead
to a precipitate conclusion that slight differences have no significance; whereas, though not of
specific importance, they may be of high structural and physiological value, and hence reveal affi-
nities that might otherwise escape us. I have already stated how greatly I am indebted to Mr.
Darwin’st rationale of the phenomena of variation and natural selection in the production of species ;
and though it does not positively establish the doctrine of creation by variation, I expect that
every additional fact and observation relating to species will gain great additional value from being
viewed in reference to it, and that it will materially assist in developing the principles of classification
and distribution. ‘

* It is a curious fact (illustrative of a well-known tendency of the mind), that the few writers who have in ima-
gination endeavoured to push the doctrine of special creations to a logical issue, either place the scene of the creative
effort in some unknown, distant, or isolated corner of the globe, removed far beyond the ken of scientific observation,
or suppose it to have been enacted at a period when the physical conditions of the globe differed both in degree and
kind from what now obtain; thus in both cases arguing ad ignotum ab ignoto.

+ In this Bssay T refer to the brief abstract only (Linn. Journ.) of my friend’s views, not to his work now in

the press, a deliberate study of which may modify my opinion on some points whereon we differ. Matured conclu-
stons on these subjects are very slowly developed.
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in the Botanical Gardens and Expeditions ; and amongst private individuals, to Sir William M¢Arthur;
. ‘George M‘Leay, Esq.; G. Bennett, Esq., and the distinguished naturalist, W. S. M‘Leay, Esq., of
Sydney.

P.S. At a meeting of the Linnsan Society, held on the 3rd of November, and after the
printing of this Essay was completed, I heard an admirable paper read on the Geographical
Distribution of Animals in the Malayan, New Guinea, and Australian continents and islands, by
Mr. Alfred Wallace, who is still indefatigably investigating the zoology of those countries. The
total absence of information as to the vegetation of New Guinea precludes my attempting any
botanical corroboration of one of Mr. Wallace’s most striking facts, viz. the complete difference
between the zoology of Celebes and Borneo. These countries are separated by the Straits of
Macassar, which are very deep, and the former belongs to the Australian zoological province, but
the latter to the Malayan. The Straits of Lombok, to the south of those of Macassar, again, are,
though only sixteen miles broad, also very deep, and separate in that latitude the Malayan from the
Australian zoological province.

In Mr. Wallace’s paper (which I have not seen) he appears to have adopted the'same‘ general
views regarding the distribution of animals which I have promulgated for that of plants in the
Introductory Essays to this and the New Zealand Flora; and establishes it on independent evidence
of his own obtaining and of convincing strength. Mr. Wallace has further arrived independently at
the same conclusion regarding the permanence of vegetable as compared with animal forms, which
T have put forth at p. xii. in note.

I would further observe here, to avoid ambiguity, that my friend Mr. Darwin’s just completed
work “On the Origin of Species by Natural Selection,” from the perusal of much of which in MS.
I have profited so largely, had not appeared during the printing of this Essay, or I should have
largely quoted it.

Kew, November, 4, 1859.





