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communities has been confounded with that passive and figurative
struggle between species which he has so graphically depicted. Both
are observed in nature : the former, more evident to the senses, usually
takes place between individuals or communities widely distant in the
scale of organized beings; the latter, between species or races the
most closely allied. So again, in the criticisms of the proposition
that characters selected are only such as are ¢ good for the beipg,”
I observe that this expression is frequently supposed to be restricted
to the 1mmediate material benefit of the wndwidual—without con-
sidering that it is meant to include any modification, however trifling,
which of itself or through other properties with which it is in some
mysterious manner connected contributes directly or indirectly to
the escape from destruction or to the facilities of multiphcation and
dispersion of the race. I do not, however, wish to infer that better
terms than any of the above could have been chosen, but only to
1nsist that in their use we must never forget that they are figurative,
not direct.

With regard to the process of verification or refutation of the Dar-
winian hypothesis by actual investigation, there has not been time
yet for much progress. Mr. Darwin has not yet published those
detailed evidences of his propositions which might give to fresh ob-
servers a fair starting-point, and itis only from naturalists who have
long given up their minds to similar subjects that we can for some
time expect anything important for or against his views. What has
as yet been published of any merit, as far as I am aware, 1s more or
less in their favour. Sir C. Lyell’s already celebrated work on the
Geological Evidences of the Antiquity of Man has now been duly
appreciated by most naturalists., 1t would be presumptuous in me
to dwell upon the merits of the most important portion, the expo-
sition of the Glacial theory; for the details are purely geological,
although in its general results 1t bears strongly on botanical and
zoological theories of geographical dispersion. The accumulated
evidences of man’s antiquity which give the title to the work are

also rather geological and ethnological than biological, their chief
bearing upon the present question being the throwing so much fur-

ther back in point of time the probability of the human species
having the same limits of variability as 1n the present day. The

third portion, relating directly to the Darwinian hypothesis, is chiefly
argumentative, but full of considerations of great value, derived from
his intimate acquaintance with geological facts connected with them.
Some others may require further explanation—when, for instance
(p. 446), it is assumed that aberrant and highly specialized types



XX PROCEEDINGS OF THE

have the smallest possible aptitude for deviating in new directions,
which does not seem quite consonant with the general law of un-
limited divergence relied on by Darwin and Hooker. But these are
minor points, and do not interfere with the great weight we should
attach to Sir Charles’s authority, and the eagerness with which we
look for the decision he has come to on this great question. This is
not.very easy to ascertain ; but the impression conveyed is, that he
is generally convinced of the derivative origin of the present species,
although he may leave it an open question whether there may not
be exceptions, especially with regard to man. That Professor Huxley
has no scruples in accepting the theory without any execéption is
evident from the perusal of his ¢ Lectures on our Knowledge of the
Causes of the Phenomena of Organic Nature.’

Dr. J. D. Hooker is well known to have fully adopted Mr. Dar-
win’s views. His general proficiency in physical sciences, added to
great natural powers of observation, enabled him to derive peculiar
advantage from the means of investigation afforded to him during his
expeditions to the southern hemisphere and to the Himalayan re-
gions, and to give a right direction to his laborious studies at home.
His admirable essay on the Flora of Australia, bearing much upon
the present question, and that on the Arctic Flora writtenin a great
measure in direct reference to it, carry therefore deservedly very great
weight, and must be studied by all who apply themselves to it. My
most intimate acquaintance with him from his childhood enables me
fully to appreciate both his accuracy and his inductive powers ; and
if T do not always agree to all the conclusions he comes to, it is be-
cause I think that, like Mr. Darwin himself, his generalizations
sometimes go beyond what is strictly justified by the premises, even
when the facts relied upon, which are themselves generalizations, are
sufficiently established.

M. A. DeCandolle’s interesting paper, entitled ¢ Etude sur 'Espéce,’
from the Bibliothéque Universelle of Nov. 1862, shows that the
study of the characters of a large group of very variable but very
conspicuous plants, both recent and fossil, inclines him towards the
adoption in a great measure of the hypothesis of a derivative origin.
As, however, he does not admit the idea of a physiological species
less indefinite in its limits than, nor even as definite as, those higher
groups which T have been accustomed to consider as arbitrary, I can-
not well trace out the line of reasoning he must have pursued.

Mr. H. W. Bates undertook with Mr. Wallace an expedition to the
Amazons, of which one of the express objects was to collect facts
towards solving the problem of the origin of species,” and re-
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mained there four years with Mr. Wallace, and seven years more
after his companion had left him. Since his return to England, be-
sides the rich harvests he had made as a zoological collector, he has
fully proved how eminently he was also qualified to make those ob-
servations we expect from a travelling naturalist. His valuable
paper on the Heliconide of the Amazon Valley, in the last part of the
twenty-third volume of our Transactions, aims especially at a prac-
tical illustration of changes taking place in strict conformity with the
Darwinian hypothesis; and the observations connected with zoolo-
gical and especially entomological biology dispersed  through his
¢ Naturalist on the Amazons’ bear frequently on those concurrences
of circumstances which may influence the preservation of what we
usually term accidental varieties, and the gradual extinction of
typical forms.

Dr. Carpenter’s great work on Foraminifera is pregnant with facts
illustrative of an unbroken continuity of animal descent from the
earliest geological periods where remains can be traced to the present
day. Dr. Falconer’s elaborate paper on Elephants, recent and fossil,
in the third volume of the Natural History Review, exhibits, as far
as can be ascertained from teeth alone, on the one hand, long periods
of fixity of type in some of the species, and on the other hand close
affinity between the extinet Elephants of Europe and some of the
Indian ones which preceded or followed them. Professor O. Heer and
Count G. de Saporta’s independent researches on the European Flora
of the Tertiary period, notwithstanding the more than doubtful de-
termination of the majority of the fragments described, yet, in the few
that can be satisfactorily ascertained, show a much closer connexion
with recent vegetation than had been hitherto supposed. All descrip-
tive works, 1n short, now published in which species are considered in
a general point of view, with reference to their areas, geographical re-
presentatives, and affinities, recent or extinet, must furnish data of
more or less importance to the investigator of historical biology.

As a general result it appears to me that the tide of opinion among
philosophical naturalists 1s setting fast in favour of Mr. Darwin’s
hypothesis. The accuracy of his facts 1s no longer contested, and
much of his reasoning must be admitted as unanswered and unanswer-
able. There are, 1 believe, few, if any, who really consider the sub-
ject, who would now deny that great, though very gradual, changes
do result from those successive concurrences of phenomena ficura-
tively called natural selection, or that there is every probability that
a considerable number of what we term allied species may be de-
scended from some common ancestor, which, if presented to us, we
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should pronounce specifically distinct from any of them. The great
objections still urged are to the insufficiency of the data yet ascertained
for the extension of the principle to all changes and to all species ;
and whilst many of Mr. Darwin’s generalizations may be considered
as adopted, there are others which many persons are disposed to
refer for further proof, and many objects of research more or less rele-
vant, indicated only by him, are still obscured from our view. But a
conscientious investigation of all doubtful questions connected with
the subject, if carried on by competent men under the influence of
rival theories, must surely lead us many a step further in the explo-
ration of that field towards which Mr. Darwin has made an immense
stride, inasmuch as he has broken down the barriers which guarded
its entrance, but which as yet is as nothing compared to the vast ex-
panse which lies before us.

Next to the origin of species comes a question intimately con-
nected with it, but which may be independently investigated—that of
their dispersion and migrations, forming one of the most important
objects of geographical zoology and botany. Among zoologists I do
not find that so much has been done in the general consideration of
geographical distribution as among botanists; I have not heard, at
least, of any general work on the subject recently published. Our own
publications show, however, that the subject is now attracting their
attention. Dr. Sclater’s paper on the Geographical Distribution of
Birds in the Zoological portion of our Journal (vol. ii. p. 130), and on
the Zoology of New Guinea in the same volume (p. 149), point to a fact
of importance in the investigation of the geological history of our
globe, which has been more fully worked out by Mr. Wallace in his
paper on the Zoological Geography of the Malay Archipelago in the
same Journal (vol. iv. p. 172), viz. the marked distinction between
the Faunas of the eastern and western islands. We know not how far
this may be confirmed in botany: the vegetation of the great eastern
islands of Celebes and New Guinea has been but little investigated ;
but as yet the few Australian types found beyond the nearest islands
have been gathered in the mountains of Borneo, where the Australian
fauna is found to be entirely absent. Mr. A. Murray has given us
some notes on the distribution of the insects of Old Calabar ; and Mr.
Frederick Smith, in a paper now printing for the next part of our
Journal, has tabulated that of the Aculeate Hymenoptera forming
part of the extensive collection of insects made by Mr. Wallace in
the Indian Archipelago. We may hope that this experienced natu-
ralist will himself methodize for us the general results deducible from
his materials ; and I trust that we may also induce Mr. Bates to com-
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municate to us some of the numerous observations he has made in
geographical entomology.

Geographical botany has of late years been much attended to, and
generally pursued in a right direction. M. A. DeCandolle, whose
great general work on the subject, published in 1855, I have had
other opportunities of reporting upon, has resumed some questions
concerning ‘it in his paper above quoted, ¢ Etude sur I’Espece,” in
the Bibliothéque Universelle. Dr. Hooker’s Essay on the Flora
of Australia, already quoted, is the best exposition I am acquainted
with of the geographical relations of the flora of any country, and
acquires a double importance from the peculiarities of that flora.
His paper on the Distribution of Aretic Plants, in the 23rd volume of
our Transactions, gives us his views of the effects of climatic changes
during the Glacial period on the contraction, extension, or other
changes in the area of plants; and that on the Cedars of Lebanon
in the 2nd volume of the Natural History Review is an excellent
1llustration of representative or geographical species or races. Dr.
A. Gray,in his papers illustrative of the Flora of Japan, has worked
out the hypothesis of an ancient connexion between Western North
America and Eastern Asia at a latitude or with a climate admitting
of the passage of those North American forms which appear to have
travelled across Asia to Western Europe—an idea which I also had
taken up in a paper on the Geographical Distribution of British
Plants, read at one of your meetings in the close of the year 1858,
but withdrawn from publication on the appearance of Mr. Darwin’s
work, which obliged me to reconsider several opinions I had given.
Prof. O. Heer and Count G. de Saporta have, on the contrary, in
their above-mentioned investigations of the Flora of the Tertiary
period, considered that there is strong evidence of a direct and pro-
longed communication across the Atlantic between Europe and
North America. Prof. Oliver, however, in the 2nd volume of the
Natural History Review, has shown that the facts observed tend

rather to confirm Asa Gray’s hypothesis of the migration having
taken place through Japan. And, generally speaking, botanists seem

now to be aware that, although accuracy of detail is, in this, as in
every other branch of science the indispensable foundation on which
theories must be built, yet, that, as a science, geographical botany
does not consist merely in the precise demonstration of the bound-
aries of a species fixed, by accidents of soil, climate, exposure, or
treatment, in one minute portion of the area it occupies, but that,
in order to arrive at general results of any value, the whole area
must be taken into comsideration, and viewed with regard to the



to its relation to that of representative or allied species, to its bear-
ing on the geological records of the history of the globe, and to its
relstion to the areas oecupied by animasls, especally by those inseets
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essential operations of their lives. I dwell the more upon this sub-
ject ss it is one in which I have long felt a peculiar interest. Among
the floras I have been more especially called upon to sindy or work
out are that of Britain, which appears to be entirely derivative; that
of Australia, which is, on the contrary, one of the most endemic we
know, although engrafted in the nﬁ?ﬂ-ﬂr%o@a% ora
of Asiz and Africa, and in the south with a vegetation which must
have msde the areunit of the habitable globe to its extreme northem
and southern himits; thatof Eastern Asia, which first suggested the
route above alluded fo as having been followed by Ameriean types in
E%?ﬂaﬂgwﬁ% those of West Tropieal
Afriea and East Tropical America, at the only latitude, besides the
extreme north, where the Atlantic appears not to have been at all |
times sn impassable barrier; and that of the Mediterranean region, “
which in the evidences of great antiquity given by the mumber |
of endemic species of extremely Limited areas, appears almost to |
aunnanubmﬂﬂr South-west Australia, or Central America. It
is impossible to contemplate this and other diversities and compli-
eations in the distribution of speeies, types, or allied groups, whelly i
independent of actual circumstances of soil, climate, or facilities
for or obstacles to dispersion, without speculating on former and :
different eonditions of the globe ; but no such speculations can have
any value unless tested by the coneurrent observations of botanists, ]
zoologists, and geologists. The evidences upon which we ean build
up 2 history of preceding geological periods are, I repeat, so very
few that we must eall in aid every ggﬂ which ean bear upon
them. be it ever so remotely. This it is which makes me feel espe-
cially anxious that cur zoological Fellows should remit to us, in
preference to their separate Assocations, all papers that bear upon
subjects such as this, as interesting to botanists as to themselves.
They may remember also that our publications, more than any
others, are certain of coming to the hands of the working naturalists
of the eountry.
Turning from the biology of the species to that of the mdividual,
* We again eommenee with its origin or birth. The principal laws,




LINNEAN SOCIEYY OF LONDOX. IV

the universality of which = more or less under discmsson, may be
stated as follows:—1. That every indivadnal owes its ongm o a
parent of the same species; and, 2. That every species, even those
which habrtnally propagate by divimon, 33 endowed with the meams
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M. Pouchet, of Ronen, m 1859, devoted 2 volume to ifs advocacy,
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previous memairs In the Annsles des Saences Naturelles, that he

boiling-water heat) was not slwsys sufficent. Af amy rate, there is

a great want of umformity in the resulfs of hus differemt experi-
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1862) in Silliman’s Journsl (vol. xxxiv. p. 79), not with the szme
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ments ; and Professor Wyman, although he appears to consider them
on the whole as contradicting Pasteur’s, yet refrains from expressing
any decision of his own, giving only the arguments that his re-
searches might supply to both sides. In the mean time the Acadé-
mie des Sciences of Paris had proposed this subject for competition
for the Alhumbert prize for 1862. M. Pouchet sent in a series
of papers, which, however, he withdrew before the Commission
began their examination (Comptes Rendus, vol. lv. pp. 544 & 785);
and the Commission, consisting of MM. Milne- Edwards, Flourens,
Brongniart, Coste, and Claude Bernard, appear to have actually had
for consideration only M. Pasteur’s memoir and a series of commu-
nications from MM. Joly and Musset, a summary of which these
gentlemen published in the Comptes Rendus, vol. lv. pp. 487491,
professing to have repeated M. Pasteur’s experiments with results
diametrically opposite, and quoting also, in support of their views,
Professor Wyman’s experiments. The Commission, however, una-
nimously awarded the prize to M. Pasteur, with a high eulogium-
on the ability and care with which his experiments had been con-
ducted, passing over MM. Joly and Musset’s papers in silence.
The Academy also further testified their opinion of M. Pasteur’s
merits by electing him, about the same time (December 1862), into
a vacant seat among their number. Again, a further communication
illustrative of the subject, read by M. Pasteur on the 9th March of
the present year (Comptes Rendus, lvi. p. 416), appears, from some
journals of the day, to have excited considerable sensation among
his colleagues, as affording further convincing proofs of the correct-
ness of his views.

Having scarcely risen from a perusal of M. Pasteur’s papers, 1
was not a little surprised to see, in the Atheneum of March 28 of
this year, a new form of spontaneous generation promulgated, as it
were ex cathedrd, in a review of Dr. Carpenter’s ¢ Introduction to
the Study of the Foraminifera.” We are told that these animals are
produced by the action of a general polarizing force on the slime
contained in the beds of mud or ooze at the bottom of seas, lakes,
rivers, and other aggregates of waters. I see, however, no indication
of the evidences on which this extraordinary statement is founded,
nor can I find, on looking over the general chapters of Dr. Car-
penter’s work, anything to warrant a hypothesis so contrary to all
conclusions derived from analogy. It is true that the extreme
simplicity of structure of the Foraminifera is insisted on in a most
graphic passage extracted by the reviewer, showing how those vital

. operations which we are accustomed to see carried on by an elabo-
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rate apparatus are performed without any special Instruments
whatever ; yet we learn, from an equally strong passage in a subse-
quent page, that these creatures do perform all the functions which
constitute in their aggregate the life-history of an animal; and,
without strong evidence to the contrary, we have no right to con-
clude that this vital power is the result of those purely physical forces
which produce crystallization, and is not transmitted from an orga-
nized being similar to themselves. It is to be regretted also that
the anonymous reviewer should have adopted a tone so depreciatory
of a work evincing such elaborate and extensive research, such
powers of methodizing, and lucidity of exposition. Still less does it
seem consistent with that impartiality which every reviewer 1s sup-
posed to possess, that, when returning to the subject in the Athe-
ngeum of April 25, he should have cited as conclusive in favour of
spontaneous generation, the authority of Pouchet, Joly, Musset,
Schaaffhausen, Mantegazza, and Wyman, completely ignoring the
refutation of Pasteur, considered so satisfactory by the French Aca-
demicians.

Propagation by division, in plants and in some of the lower
animals, 1s too patent to the senses of the most casual observer to
require special notice ; in many plants, indeed, especially In moist,
cool climates little favourable for the ripening of seeds, it seems to
be almost the only mode adopted by nature, acting sometimes with
extraordinary rapidity and at great distances, as in the case of the
Elodea canadensis, which so suddenly choked up our water-channels
in 1847 and 1848. The chief question connected with it 1s, how far
it supplements or takes the place of generation; whether 1t can
be carried on indefinitely, or whether the race thus formed ulti-
mately dies out—once a favourite theory among gardeners, but now,
I believe, generally abandoned, and I am not aware of any recent dis-
cussion on the subject. Agamic generation has, however, much occu-
pied the attention of naturalists in both its aspects—that of genera-
tion by spores or germs in those lower orders of plants and animals
where no sexual organs have been detected, and parthenogenesis,
where such ova or germs of the female as ordinarily require fertili-
zation by the male are developed into perfect beings without that aid.

The limits of reproduction by agamic spores have been gradually
restricted to the very lowest forms of organization in both kingdoms ;
and even there analogy has led to the suspicion that sexual organs
do exist, although as yet inappreciable by our means of observation.
Among the most important recent researches under this head in the
animal kingdom are those of M. Balbiani on the sexual phenomena

c 2
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of Infusoria, which received from the French Academy of Sciences
the Montyon prize for 1862. Mr. Busk informs me that his papers
on the subject are considered as of the highest value. They were
originally published in Brown-Séquard’s Journal de Physiologie, and
have stamped their author as a most acute and accurate observer.
The chief points of interest have been given in abstract in the 2nd
volume of the ¢ Microseopic Journal * (pp. 176 and 285), so that they
are readily accessible to English readers; and they have been, it is
believed, generally adopted. Among eryptogamic plants, sexual
organs are now known to exist almost universally in the higher
orders, and their development and structure have been admirably
illustrated in numerous papers of Hofmeister, now collected in a
single volume, for an excellent translation of which we are indebted
to our Botanical Secretary and experienced eryptogamist, Mr. Currey.
From the notes also that he has kindly communicated to me we learn
that, even here, Marsilea and the small-spored Lycopodiacese seem
to require further observation. On this subjeet (the germination of
Marsilea) Dr. Hanstein has published some observations which,
although not altogether new, are more complete and better illus-
trated than those of any previous observer. In the Lichens there
is absolutely no evidence of sexual organs; for Tulasne appears to
have given up his notion of the sexual nature of the spermatia,
which he now considers as gemms, and such Mr. Currey fully be-
Lieves to be the case. In Fungi, Hofmeister's observations on Tuber,
and Dr. Bary's on Peronospora, point to the probability of the exist-
ence of sexes; but, nevertheless, few will disagree with Tulasne,
who, after noticing these observations, concludes, ‘ ad hoe ®vi non
longe processit notitia nostra de Fungorum organis sexualibus, si qua
sunt ” (Selecta Fungorum Carpologia, p. 181).

Parthenogenesis has, in insects, been fully established by the
writings of Siebold, Huxley, and others, and in Enfomostraca by Mr.
Lubbock, and I know of nothing very new having been published
under that head. In plants Mr. Currey gave, in the Natural History
Review, all that was known up to that date. Since that, very
great doubts have been thrown on the accuracy of Karsten, who
professes to have so readily found in female Ceelebogynes those
pollen-bearing organs which had escaped the most searching and
repeated serutiny of R. Brown, F. Bauer, J. Smith, Radlkofer, Deecke,
A. Braun, and others. A case analogous to that of the Ceelebo-
gyne, noticed by Dr. T. Anderson in the last part of our Journal,
1s that of a female Aberia from S.E. Africa, which ripens its fruit
in the Botanical Garden of Calcutta, in the absence, as he believes,



LINNEAN SOCIETY OF LONDON. XX1X

of any male individuals or flowers. Dr. Ferd. Miiller, in his ¢ Plants
of Victoria,” vol. i. p. 89, mentions also a similar case of a female
Dodonecea 1in the Botanic Garden of Melbourne. Gasparini, on the
other hand, in the Rendiconto of the Academy of Naples for May
1862, gives an account of a series of observations tending to disprove
the ripening of perfect seed in Hemp without fertilization, although
he still believes it to take place in the Fig. A very curious discovery
of Mr. Salter’s, of which I hope he will give us a detailed account
at our next Meeting, of the formation of pollen-grains within the
ovules of a monstrous Passiflora ceerulea, may have some bearing on
the present question. But the study of monstrous formations re-
quires particular caution as to the generalities deducible from them ;
and parthenogenesis must, I think, now be considered as proved in
the vegetable as well as in the animal kingdom, in so far as negative
observations can be proved. In theory nothing can be said against
1t but that it is exceptional; but so also is propagation by division,
only much less in degree.

There are many other points in the life-history of organized
beings, to the awakening interest in which I had wished to call
your attention, such as metamorphism, mutual dependence, dimor-
phism, monstrosities, hybridism, and others; but I have already
attained the full limits which time assigns to these observations,
and In conclusion can only trust that the few words I have said
may 1ndicate to our younger members how many and how varied
are the biological subjects of promising interest open to their re-
searches after hidden truths. At the same time my long experience
may give me a right to remind them that systematic and descriptive
accuracy must never be neglected, as that alone gives fixity to ob-
servations and experiments in Natural History, however careful
they may be in other respects.

OBITUARY NOTICES.

The Secretary then read the following Notices of deceased
Members.

Jean Baptiste Amici, a celebrated optician and astronomical
observer, was born at Modena in 1786, and died there on the 5th of
April of the present year. After filling the Chair of Mathematics
for several years, he was appointed, in 1831, Director of the
University of his native place, and subsequently became Director





