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ELITORIAL - NOTE.

Acrtiouct in some respects more technical in their subjects and
style than Darwin’s “ Journal,” the books here reprinted will never
lose their value and interest for the originality of the observa-
tions they contain. Many parts of them are admirably adapted
for giving an insight into problems regarding the structure
and changes of the earth’s surface, and in fact they form a
charming introduction to physical geology and physiography
in their application to special domains. The books themselves
cannot be obtained for many times the price of the present
volume, and both the general reader, who desires to know more of
Darwin’s work, and the'student of geology, who naturally wishes
to know how a master mind reasoned on most important
geological subjects, will be glad of the opportunity of possessing
them in a convenient and cheap form.

The three introductions, which my friend Professor Judd has
kindly furnished, give critical and historical information which

makes this edition of special value.
G. T B,
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CRITICAL INTRODUCTION.

SCIENTIFIC discovery is the outccme of an interesting

process of cvolution in the mind of its author. When we
are able to detect the germs of thought in which such a discovery
has originated, and to trace the successive stages of the reasoning
by which the crude idea has developed into an epoch-making
book, we have the materials for reconstructing an important
chapter of scientific history. Such a contribution to the story of
the “making of science” may be furnished in respect to Darwin’s
famous theory of coral-reefs, and the clearly reasoned treatise in
which it was first fully set forth.

"The subject of corals and coral-reefs is one concerning which
much popular misconception has always prevailed. The mislead-
ing comparison of coral-rock with the combs of bees and the
nests of wasps is perhaps responsible for much of this misunder-
standing ; one writer has indeed described a coral-reef as being
“built by fishes by means of their teeth.” Scarcely less mislead-
ing, however, are the references we so frequently meet with, both
in prose and verse, to the “skill,” “industry,” and *persever-
ance ” of the “ coral-insect ” in “ building ” his *“ home.” As well
might we praise men for their cleverness in making their own
skeletons, and laud their assiduity in filling churchyards with the
came. The polyps and other organisms, whose remains accumu-
late to form a coral-reef, simply live and perform their natural
functions, and then die, leaving behind them, in the natural course
of events, the hard calcareous portions of their structures to add
to the growing reef.

While the forms of coral-reefs and coral-islands are sometimes
very remarkable and worthy of attentive study, there is no ground,
it need scarcely be added, for the suggestion that they afford
proofs of design on the part of the living builders, or that, in the
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4 CRITICAL INTRODUCTION.

words of Flinders, they constitute breastworks, defending the
workshops from whence “infant colonies might be safely sent
forth.”

It was not till the beginning of the present century that
travellers like Beechey, Chamisso, Quoy and Gaimard, Moresby,
Nelson, and others, began to collect accurate details concerning
the forms and structure of coral-masses, and to make such obser-
vations on the habits of reef-forming polyps, as might serve as a
basis for safe reasoning concerning the. origin of coral-reefs and
islands. In the second volume of Lyell’s “ Principles of Geology,”
published in 1832, the final chapter gives an admirable summary
of all that was then known on the subject. At that time, the
ring-form of the atolls was almost universally regarded as a proof
that they had grown up on submerged voleanic craters; and Lyell
gave his powerful support to that theory.

Charles Darwin was never tired of acknowledging his indebted-
ness to Lyell. In dedicating to his friend the second edition of
his “Naturalist's Voyage Round the World,” Darwin writes that he
does so “ with grateful pleasure, as an acknowledgment that the
chief part of whatever scientific merit this journal and the other
works of the author may possess, has been derived from studying
the well-known and admirable ¢ Principles of Geology.’”

The second volume of Lyell’s “ Principles” appeared after
Darwin had left England ; but it was doubtless sent on to him
without delay by his faithful friend and correspondent, Professor
Henslow. It appears to have reached Darwin at a most oppor-
tune moment, while, in fact, he was studying the striking evidences
of slow and long-continued, but often interrupted movement on
the west coast of South America. Darwin’s acute mind could
not fail to detect the weakness of the then prevalent theory con-
cerning the origin of the ring-shaped atolls—and the difficulty
which he found in accepting the volcanic theory, as an explanation
of the phenomena of coral-recfs, is well set forth in his book.

In an interesting fragment of autobiography, Darwin has given
us a very clear account of the way in which the leading ideaof
the theory of coral-reefs originated in his mind ; he writes, “ No
other work of mine was begun in so deductive a spirit as this, for
the whole theory was thought out on the west coast of South
America, before I had seen a true coralreef. 1 had therefore
only to verify and extend my views by a careful examination of
living reefs. But it should be observed that I had during the two
previous years been incessantly attending to the effects on the

"
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II CRITICAL INTRODUCTION. 5
' shores of South America of the intermittent elevation of the land,
| together with the denudation and deposition of sediment. This

necessarily led me to reflect much on the effects of subsidénce,
and it was easy to replace in imagination the continued deposition
of sediment by the upward growth of corals. To do this was G
form my theory of the formation of barrier-reefs and atolls.”

On her homeward voyage, the Beagle visited Tahiti, Australia,
and some of the coral-islands in the Indian Ocean, and Darwin
had an opportunity of testing and verifying the conclusion at
which he had arrived by studying the statcments of other
observers.

I well recollect a remarkable conversation I had with Darwin,
shortly after the death of Lyell. With characteristic modesty, he
told me that he never fully realised the importance of his theory
of coral-reefs till he had an opportunity of discussing it with Lyell,
shortly after the return of the Beagle. Lyell, on receiving from
the lips of its author a sketch of the new theory, was so overcome
with delight that he danced about and threw himself into the
wildest contortions, as was his manner when excessively pleased.
He wrote shortly afterwards to Darwin as follows :—*“1 could
think of nothing for days after your lesson on coral-reefs, but of
the tops of submerged continents. It is all true, but do not flatter
yourself that you will be believed till you are growing bald like
me, with hard work and vexation at the incredulity of the world.”
On May z4th, 1837, Lyecll wrote to Sir John Herschel as
follows :——*“1 am very full of Darwin’s new theory of coral-islands,
and have urged Whewell to make him read it at our next meeting
I must give up my voleanic crater for ever, though it cost me &
pang -at first, for it accounted for so much.” Dr. Whewell was
president of the Geological Society at the time, and on May 31st,
1837, Darwin read a paper entitled ““On Certain Areas of Eleva-
tion and Subsidence in the Pacific and Indian Oceans, as deduced
from the Study of Coral Formations,” an abstract of which appeared
in the second volume of the Society’s proceedings.

It was about this time that Darwin, having settled himself in
lodgings at Great Marlborough Street, commenced the writing of
his book on “ Coral-Reefs.” Many delays from ill-health and the
interruption of other work, caused the progress to be slow, and
his journal speaks of “recommencing” the subject in February
1839, shortly after his marriage, and again in October of the same
year. In July 1841, he states that he began once more “after
more than thirteen months’ interval,” and the last proof-sheet of
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6 CRITICAL INTRODUCTION.

the book was not corrected till May 6th, 1842z. Darwin writes in
his autobiography, “This book, though a small one, cost me
twenty months of hard work, as I had to read every work on the
islands of the Pacific, and to consult many charts.” The task of
elaborating and writing out his books was, with Darwin, always
a very slow and laborious one ; but it is clear that in accomplish-
ing the work now under consideration, there was a long and
constant struggle with the lethargy and weakness resulting from
the sad condition of his health at that time.

Lyell’s anticipation that the theory of coral-reefs would be slow
in meeting with general acceptance was certainly not justified by
the actual facts. On the contrary the new book was at once
received with general assent among both geologists and zoologists,
and even attracted a considerable amount of attention from the
general public.

It was not long before the coralreef theory of Darwin found an
able exponent and sturdy champion in the person of the great
American naturalist, Professor James D. Dana. Two years after
the return of the Beagle to England, the ships of the United States
Exploring Expedition set sail upon their four years’ cruise, under
the command of Captain Wilkes, and Dana was a member of the
scientific staff. When, in 1839, the expedition arrived at Sydney,
a newspaper paragraph was found which gave the American
naturalist the first intimation of Darwin’s new theory of the origin
of atolls and barrier-reefs. Writing in 1872, Dana describes the
effect produced on his mind by reading this passage :—*The
paragraph threw a flood of light over the subject, and called forth
feelings of peculiar satisfaction, and of gratefulness to Mr. Darwin,
which still come up afresh whenever the subject of coral islands
is mentioned. The Gambier Islands in the Paumotus, which
gave him the key to the theory, I had not seen; but on reaching
the Feejees, six months later, in 1840, I found there similar facts
on a still grander scale and of a more diversified character, so
that I was afterward enabled to speak of his theory as established
| with more positiveness than he himself, in his philosophic caution,
! had been ready to adopt. His work on coral-reefs appeared in

1842, when my report on the subject was already in manuscript.
It showed that the conclusions on other points, which we had
—= independently reached, were for the most part the same. The
principal points of difference relate to the reason for the absence
of corals from some coasts, and the evidence therefrom as to
changes of level, and the distribution of the oceanic regions of
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clevation and subsidence—topics which a wide range of travel
over the Pacific brought directly and constantly to my attention.”

Among the Reports of the United States Exploring Expedition,
two important works from the pen of Professor Dana made their
appearance ;—one on “Zoophytes,” which treats at length on
“ Corals and Coral-Animals,” and the other on * Coral-Reefs and
Islands.” In 1842, Dana prepared a work of a more popular cha-
racter in which some of the chief results of his studies are described ;
it bore the title of “Corals and Coral-Islands,” Of this work, new
and enlarged editions appeared in 1874 and 18go in America,
while two editions were published in this country in 1872 and
1875. In all these works their author, while maintaining an
independent judgment on certain matters of detail, warmly defends
the views of Darwin on all points essential to the theory.

Another able exponent and illustrator of the theory of coral-
reefs was found in Professor J. B. Jukes, who accompanied
H.M.S. Zly, as naturalist, during the survey of the Great Barrier-
Reef—in the years 1842 to 1846. Jukes, who was a man of great
acuteness as well as independence of mind, concludes his account
of the great Australian reefs with the following words :—* After
seeing much of the Great Barrier-Reefs, and reflecting much
upon them, and trying if it were possible by any means to evade
‘the conclusions to which Mr. Darwin has come, I cannot help
adding that his hypothesis is perfectly satisfactory to my mind,
and rises beyond a mere hypothesis into the true theory of coral-
Teefs.”

As the result of the clear exposition of the subject by Darwin,
Lyell, Dana, and Jukes, the theory of coral-reefs had, by the middle
of the present century, commanded the almost universal assent of
both biologists and geologists. In 1839 Baron von Richthofen
brought forward new facts in its support, by showing that the
existence of the thick masses of dolomitic limestone in the Tyrol
could be best accounted for if they were regarded as of coralline
origin and as being formed during a period of long continued
subsidence. The same views were maintained by Professor
Mojsisovics in his “ Dolomutriffe von Siidtirol und Venetien,”
which appeared in 1879.

“The first serious note of dissent to the generally accepted theory
was heard in 1863, when a distinguished German naturalist,
Dr. Karl Semper, declared that his study of the Pelew Islands
showed that uninterrupted subsidence could not have been going
on in that region, Dr. Semper’s objections were very carefully
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8 CRITICAL INTRODUCTION,

considered by Mr. Darwin, and a reply to them appeared in the
second and revised edition of his  Coral-Reefs,” which was pub-
lished in 1874. With characteristic frankness and freedom from
prejudice, Darwin admitted that the facts brought forward by
Dr. Semper proved that in certain specified cases, subsidence
could not have played the chief part in originating the peculiar
forms of the coral-islands. But while making this admission, he
firmly maintained that exceptional cases, like those described in
the Pelew Islands, were not sufficient to invalidate the theory of
subsidence as applied to the widely spread atolls, encircling reefs,
and barrier-reefs of the Pacific and Indian Occans. It is worthy
of note that to the end of his life Darwin maintained a friendly
correspondence with Semper concerning the points on which they
were at issue.

After the appearance of Semper’s work, Dr. J. J. Rein published
an account of the Bermudas, in which he opposed the interpre-
tation of the structure of the islands given by Nelson and other
authors, and maintained that the facts observed in them are
opposed to the views of Darwin. Although, so far as I am aware,
Darwin had no opportunity of studying and considering these
particular objections, it may be mentioned that two American
geologists have since carefully re-examined the district—Professor
W. N. Rice in 1884 and Professor A. Heilprin in 1889—and they
have independently arrived at the conclusion that™ Dr. Rein's
objections cannot be maintained. |

The most scrious opposition to Darwin’s coralreef theory,
however, was that which developed itself after the return of
H.M.5. Challenger from her famous voyage. Mr. John Murray,
one of the staff of naturalists on board that vessel, propounded
a new theory of coral-reefs, and maintained that the view that
they were formed by subsidence was one that was no longer
tenable ; these objections have been supported by Professor
Alexander Agassiz in the United States, and by Dr. A. Geikie,
and Dr. H. B. Guppy in this country.

Although Mr. Darwin did not live to bring out a third edition
of his “ Coral-Reefs,” I know from several conversations with
him that he had given the most patient and thoughtful considera-
tion to Mr. Murray’s paper on the subject. He admitted to me

¢ that had he known, when he wrote his work, of the abundant de-
position of the remains of calcareous organisms on the sea floor,
he might have regarded this cause as sufficient in a few cases to
raise the summits of submerged volcanoes or other mountains
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to a level at which reef-forming corals can commence to flourish.
But he did not think that the admission that under certain
favourable conditions, atolls might be thus formed without sub-
sidence, necessitated an abandonment of his theory in the case
of the innumerable examples of the kind which stud the Indian
and Pacific Oceans.

A letter written by Darwin to Professor Alexander Agassiz in
May 1881 shows exactly the attitude which careful consideration
of the subject led him to maintain towards the theory propounded
by Mr. Murray :—* You will have seen,” he writes, “ Mr. Murray’s
views on the formation of atolls and barrierreefs. Before pub-
lishing my book, I thought long over the same view, but only as
far as ordinary marine organisms are concerned, for at that time
little was known of the multitude of minute oceanic organisms.
I rejected this view, as from the few dredgings made in the
Beagle, in the south temperate regions, I concluded that shells,
the smaller corals, etc.,, decayed and were dissolved when not
protected by the deposition of sediment, and sediment could not
accumulate in the open ocean. Certainly, shells, etc,, were in
several cases completely rotten, and crumbled into mud between
my fingers; but you will know whether this is in any degree
common. I have expressly said that a bank at the proper depth
would give rise to an atoll, which could not be distinguished from
one formed during subsidence. I can, however, hardly believe in
the existence of as many banks (there having been no subsidence)
as there are atolls in the great oceans, within a reasonable depth,
on which minute oceanic organisms could bave accumulated to
the depth of many hundred feet.”

Darwin’s concluding words in the same letter written within
a year of his death, are a striking proof of the candour ani
openness of mind which he preserved so well to the end, in this
as in other controversies.

“If T am wrong, the sooner I am knocked on the head and
annihilated so much the better. It still seems to me a marvellous
thing that there should not have been much, and long-continued,
subsidence in the beds of the great oceans. I wish some doubly
rich millionaire would take it into his head to have borings made
in some of the Pacific and Indian atolls, and bring home cores
for slicing from a depth of 500 or 6oo feet.”

It is noteworthy that the objections to Darwin’s theory have for
the most part proceeded from zoologists, while those who have
fully appreciated the geological aspect of the question, have been
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10 CRITICAL INTRODUCTION.

the staunchest supporters of the theory of subsidence. The
desirability of such boring operations in atolls has been insisted
upon by several geologists, and it may be hoped that before many
years have passed away, Darwin’s hopes may be realised, either
with or without the intervention of the * doubly rich millionaire.”

Three years after the death of Darwin, the veteran Professor
Dana re-entered the lists and contributed a powerful defence of
the theory of subsidence in the form of a reply to an essay written |
by the ablest exponent of the anti-Darwinian views on this subject,
Dr. A. Geikie. While pointing out that the Darwinian position
had been to a great extent misunderstood by its opponents, he
showed that the rival theory presented even greater difficulties
than those which it professed to remove.

During the last five years, the whole question of the origin of ,
coral-reefs and islands has been re-opened, and a controversy :
has arisen, into which, unfortunately, acrimonious elements have |
been very unnecessarily introduced. Those who desire it, will find '
clear and impartial statements of the varied and often mutually
destructive views put forward by different authors, in three works
which have made their appearance within the last year,—“ The
Bermuda Islands,” by Professor Angelo Heilprin; © Corals and

Coral-Islands,” new edition by Professor J. D. Dana; and the ;

third edition of Darwin’s “ Coral-Reefs,” with Notes and Appendix

by Professor T. G. Bonney. b
Most readers will, T think, rise from the perusal of these works

with the conviction that, while on certain points of detail it is
clear that, through the want of knowledge concerning the action
of marine organisms in the open ocean, Darwin was betrayed into
some grave crrors, yet the main foundations of his argument
have not been seriously impaired by the new facts observed in I
the deep-sea researches, or by the severe criticism to which his |
theory has been subjected during the last ten years. On the
other hand, I think it will appear that much misapprehension has

been exhibited by some of Darwin’s critics, as to what his views ~
and arguments really were ; so that the reprint and wide circula- |'
tion of the book in its original form is greatly to be desired, and |
cannot but be attended with advantage to all those who will have
the fairness to acquaint themselves with Darwin's views at firit
hand, before attempting to reply to them.

Joun W. Jupb,
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CRITICAL INTRODUCTION.

THE preparation of the series of works published under the
general title “ Geology of the Voyage of the Beagle” occu-
pied a great part of Darwin’s time during the ten years that
followed his return to England. The sccond volume of the
series, entitled “ Geological Observations on Volcanic Islands,
with Brief Notices on the Geology of Australia and the Cape of
Good Hope,” made its appearance in 1844. The materials for
this volume were collected in part during the outward voyage,
when the Beagle called at St. Jago in the Cape de Verde Islands,
and St. Paul's Rocks, and at Fernando Noronha, but mainly
during the homeward cruise; then it was that the Galapagos
Islands were surveyed, the Low Archipelago passed through, and
Tahiti visited ; after making calls at the Bay of Islands, in New
Zealand, and also at Sydney, Hobart Town and King George’s
Sound in Australia, the Beagle sailed across the Indian Ocean to
the little group of the Keeling or Cocos Islands, which Darwin
has rendered famous by his observations, and thence to Mauritius ;
calling at the Cape of Good Hope on her way, the ship then
proceeded successively to St. Helena and Ascension, and re-
visited the Cape de Verde Islands before finally reaching England.
Although Darwin was thus able to gratify his curiosity by
visits to a great number of very interesting volcanic districts, the
voyage opened for him with a bitter disappointment, He had
been reading Humboldt’s ‘“ Personal Narrative” during his last
year’s residence in Cambridge, and had copied out from it long
passages about Teneriffe, He was actually making inquiries as
to the best means of visiting that island, when the offer was made
to him to accompany Captain Fitzroy in the Beagle. His friend
Henslow too, on parting with him, had given him the advice to
procure and read the recently published first volume of the
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158 CRITICAL INTRODUCTION.

“ Principles of Geology,” though he warned him against accepting
the views advocated by its author. During the time the Beaete
was beating backwards and forwards when the voyage commenced,
Darwin, although hardly ever able to leave his berth, was employ-
ing all the opportunities which the terrible sea-sickness left him,
in studying Humboldt and Lyell. We may therefore form an
idea of his feelings when, on the ship reaching Santa Cruz, and
the Peak of Teneriffe making its appearance among the clouds,
they were suddenly informed that an outbreak of cholera would
prevent any landing !

Ample compensation for this disappointment was found, how-
ever, when the ship reached Porta Praya in St. Jago, the largest
of the Cape de Verde Islands. Here he spent three most delight-
ful weeks, and really commenced his work as a geologist and
naturalist. Writing to his father he says, “ Geologising in a
volcanic country is most delightful ; besides the interest attached
to itself, it leads you into most beautiful and retired spots.
Nobody but a person fond of Natural History can imagine the
pleasure of strolling under cocoa-nuts in a thicket of bananas and
coffee-plants, and an endless number of wild flowers. And this
island, that has given me so much instruction and delight, is
reckoned the most uninteresting place that we perhaps shall touch
at during our voyage. It certainly is generally very barren, but
the valleys are more exquisitely beautiful, from the very contrast.
It is utterly useless to say anything about the scenery ; it would
be as profitable to explain to a blind man colours, as to a person
who has not been out of Europe, the total dissimilarity of a
tropical view. Whenever I enjoy anything, I always look forward
to writing it down, either in my log-book (which increases in
bulk), or in a letter; so you must excuse raptures, and those
raptures badly expressed. I find my collections are increasing
wonderfully, and from Rio I think I shall be obliged to send a
cargo home.”

The indelible impression made on Darwin’s mind by this first
visit to a volcanic island, is borne witness to by a remarkable
passage in the “ Autobiography ” written by him in 1876 . “The
geology of St. Jago is very striking, yet simple ; a stream of lava
formerly flowed over the bed of the sea, formed of triturated recent
shells and corals, which it has baked into a hard white rock.
Since then the whole island has been upheaved. But the line of
white rock revealed to me a new and important fact, namely that
there had been afterwards subsidence round the craters which had
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since been in action, and had poured forth lava., It then first
dawned on me that I might perhaps write a book on the geology
of the various countries visited, and this made me thrill with
delight. That was a memorable hour to me, and how distinctly
I can call to mind the low clilf of lava beneath which I rested,
with the sun glaring hot, a few strange desert plants growing near
and with living corals in the tidal pool s at my feet.”

Only five years before, when listening to poor Professor Jame-
son’s lectures on the effete Wernerianism, which at that time did
duty for geological teaching, Darwin had found them *incredi bly
dull,” and he declared that “ the sole effect they produced on me
was a determination never so long as I lived to read a book on
Geology, or in any way to study the science.”

What a contrast we find in the expressions which he makes use
of in referring to Geological Science, in his letters written home
from the Beagle! After alluding to the delight of collecting and

-studying marine animals, he exclaims, * But Geology carries the
day !” Writing to Henslow he says, “I am quite charmed with
Geology, but, !1kn_ the wise animal b{.t\\een two bundles of hay,
I do not know which to like best; the old crystalline group of
rocks, or the softer and more fossiliferous beds.” And just as the
long voyage is about to come to a close he again writes, “I find
in Geology a never-failing interest ; as it has been remarked, it
creates the same grand ideas respecting this world which Astronomy
does for the Universe.” In this passage Darwin doubtless refers
to a remark of Sir John Herschel’s in his admirable *“ Preliminary
Discourse on the Study of Natural Philosophy,”—a book which
exercised a most remarkable and beneficial influence on the mind
of the young naturalist.

If there cannot be any doubt as to the strong predilection in
Darwin’s mind for geological studies, both during and after the
memorable voyage, there is equally little difficulty in perceiving
the school of geological thought which, in spite of the warnings of
Sedgwick and Ienslow, had obtained complete ascendency over
his mind. He writes in 1876 : “The very first place which I
examined, namely St. Jago in the Cape de Verde Islands, showed
me clearly the wonderful superiority of Lyell's manner of treating
Geology, compared with that of any other author, whose works I
had with me, or ever afterwards read.” And again, “ The science
of Geology is enormously indebted to Lyell—more so, as I believe,
than to any other man who ever lived. . . . I am proud to
remember that the first place, namely, St. Jago, in the Cape de
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160 CRITICAL INTRODUCTION.

Verde Archipelago, in which I geologised, convinced me of the
infinite superiority of Lyell’s views over those advocated in any
other work known to me.”

The passages I have cited will serve to show the spirit in which
Darwin entered upon his geological studies, and the perusal of
.the following pages will furnish abundant proofs of the enthu-
siasm, acumen, and caution with which his rescarches were
pursued.

Large collections of rocks and minerals were made by Darwin
during his researches, and sent home to Cambridge, to be kept
under the care of his faithful friend Henslow. After visiting his
relations and friends, Darwin’s first care on his return to England
was to unpack and examine these collections. He accordingly, at
the end of 1836, took lodgings for three months in Fitzwilliam
Street, Cambridge, so as to be near Henslow ; and in studying
and determining his ‘geological specimens received much valuable
aid from the eminent crystallographer and mineralogist, Professor
William Hallows Miller.,

The actual writing of the volume upon voleanic islands was not
commenced till 1843, when Darwin had settled in the spot which
became his home for the rest of his life—the famous house at
Down, in Kent. Writing to his friend Mr. I'ox, on March 28th,
1843, he says, “I am very slowly progressing with a volume, or
rather pamphlet, on the volcanic islands which we visited: I
manage only a couple of hours per day, and that not very regu-
larly. It is uphill work writing books, which cost money in
publishing, and which are not rcad even by geologists.”

The work occupied Darwin during the whole of the year 1843,
and was issued in the spring of the following year, the actual time
engaged in preparing it being recorded in his diary as “from the
summer of 1842 to January 1844 ;” but the author does not
appear to have been by any means satisfied with the result when
the book was finished. He wrote to Lyell, “You have pleased
me much by saying that you intend looking through my ¢ Volcanic
Islands ;” it cost me eighteen months !!! and I have heard of very
few who have read it. Now I shall feel, whatever little (and little
it is) there is confirmatory of old work, or new, will work its effect
and not be lost.” To Sir Joseph Hooker he wrote, “I have just
finished a little volume on the volcanic islands which we visited,
1 do not know how far you care for dry simple geology, but I hope
you will let me send you a copy.”

Every geologist knows how full of interest and suggestiveness is
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this book of Darwin’s on volcanic islands. Probably the scant
satisfaction which its author seemed to find in it may be traced
to the effect of a contrast which he felt between the memory of
glowing delights he had experienced when, hammer in hand, he
roamed over new and interesting scenes, and the slow, laborious,
and less congenial task of re-writing and arranging his notes in
book-form.

I 1874, in writing an account of the ancient volcanoes of the
Hebrides, I had frequent occasion to quote Mr. Darwin’s observa-
tions on the Atlantic volcanoes, in illustration of the phenomena
exhibited by the relics of still older volcanoes in our own islands.
Darwin, in writing to his old friend Sir Charles Lyell upon the
subject, says, “I was not a little pleased to see my volcanic book
quoted, for I thought it was completely dead and forgotten.”

Two years later the original publishers of this book and of that
on South America proposed to re-issue them. Darwin at first
hesitated, for he seemed to think there could be little of abiding
interest in them ; he consulted me upon the subject in one of the
conversations which I used to have with him at that time, and I
strongly urged upon him the reprint of the works. I was much
gratified when he gave way upon the point, and consented to their
appearing just as originally issued. In his preface he says,
“ Owing to the great progress which Geology has made in recent
times, my views on some few points may be somewhat antiquated,
but I have thought it best to leave them as they originally
appeared.”

It may be interesting to indicate, as briefly as possible, the
chief geological problem upon which the publication of Darwin’s
“ Volcanic Islands ” threw new and important light. The merit
of the work consisted in supplying interesting observations, which
in some cases have proved of crucial value in exploding prevalent
fallacies ; in calling attention to phenomena and considerations
that had been quite overlooked by geologists, but have since
exercised an important influence in moulding geological specu-

lation ; and lastly in showing the importance which attaches to
small and seemingly insignificant causes, some of which afford a
key to the explanation of very curious geological problems.

Visiting as he did the districts in which Von Buch and others
had found what they thought to be evidence of the truth of
¢ Elevation-craters,” Darwin was able to show that the facts were
capable of a totally different interpretation. The views originally
put forward by the old German geologist and traveller, and almost

I
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universally accepted by his countrymen, had met with much
support from Elie de Beaumont and Dufrénoy, the leaders of
geological thought in France. They were, however, stoutly
opposed by Scrope and Lyell in this country, and by Constant
Prevost and Virlet on the other side of the channel. Darwin, in
the work before us, shows how little ground there is for the
assumption that the great ring-craters of the Atlantic islands have
originated in gigantic blisters of the earth’s surface which, opening
at the top, have given origin to the craters. Admitting the in-
fluence of the injection of lava into the structure of the volcanic
cones, in increasing their bulk and elevation, he shows that, in
the main, the volcanoes are built up by repeated ejections causing
an accumulation of materials around the vent.

While, however, agreeing on the whole with Scrope and Lyell,
as to the explosive origin of ordinary volcanic craters, Darwin
clearly saw that, in some cases, great craters might be formed or
enlarged, by the subsidence of the floors after eruptions. The
importance of this agency, to which too little attention has been
directed by geologists, has recently been shown by Professor Dana,
in his admirable work on Kilauea and the other great volcanoes
of the Hawaiian Archipelago.

The effects of subsidence at a volcanic centre in producing a
downward dip of the strata around it, was first pointed out by
Darwin, as the result of his earliest work in the Cape de Verde
Islahds. Striking illustrations of the same principle have since
been pointed out by M. Robert and others in Iceland, by Mr.
Heaphy in New Zealand, and by myself in the Western Isles of
Scotland,

Darwin again and again called attention to the evidence that
volcanic vents exhibit relations to one another which can only
be explained by assuming the existence of lines of fissure in the
earth’s crust, along which the lavas have made their way to the
surface. DBut he, at the same time, clearly saw that there was no
cvidence of the occurrence of great deluges of lava along such
fissures ; he showed how the most remarkable plateaux, composed
of successive lava sheets, might be built up by repeated and
moderate ejections from numerous isolated vents; and he ex-
pressly insists upon the rapidity with which the cinder-cones
around the orifices of ejection and the evidences of successive
outflows of lava would be obliterated by denudation.

One of the most striking parts of the book is that in which he
deals with the effects of denudation in producing “ basal wrecks ”




CRITICAL INTRODUCTION. 163

or worn down stumps of volcanoes. IHe was enabled to examine
a series of cases in which could be traced every gradation, from
perfect volcanic cones down to the solidified plugs which had
consolidated in the vents from which ejections had taken place.
Darwin’s observations on these points have been of the greatest
value and assistance to all who have essayed to study the effects
of volcanic action during earlier periods of the earth’s history.
Like Lyell, he was firmly persuaded of the continuity of geological
history, and ever delighted in finding indications, in the present
order of nature, that the phenomena of the past could be ac-
counted for by means of causes which are still in operation.
Lyell’s last work in the field was carried on about his home in
Forfarshire, and only a few months before his death he wrote to
Darwin : “All the work which I have done has confirmed me in
the belief that the only difference between Palozoic and recent
volcanic rocks is no more than we must allow for, by the
enormous time to which the products of the oldest volcanoes have
been subjected to chemical changes.”

Darwin was greatly impressed, as the result of his studies of
volcanic phenomena, followed by an examination of the great
granite-masses of the Andes, with the relations between the s0-
called Plutonic rocks and those of undoubtedly volcanic origin.
[t was indeed a fortunate circumstance, that after studying some
excellent examples of recent volcanic rocks, he proceeded to
examine in South America many fine illustrations of the older
igneous rock-masses, and especially of the most highly crystalline
types of the same, and then on his way home had opportunities
of reviving the impression made upon him by the fresh and un-
altered volcanic rocks. Some of the general considerations
suggested by these observations were discussed in a paper read by
him before the Geological Society, on March 7th, 1838, under the
title “ On the Connection of Certain Volcanic Phenomena, and On
the Formation of Mountain-chains, and the Effect of Continental
Elevations.” The exact bearing of these two classes of facts upon
one another are more fully discussed in his book on South
American geology.

The proofs of recent elevation around many of the volcanic
1slands led Darwin to conclude that volcanic areas wtre, as a
rule, regions in which upward movements were taking place, and
he was naturally led to contrast them with the areas in which, as
he showed, the occurrence of atolls, encircling reefs, and barrier-
reefs afford indication of subsidence. In this way he was able to
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map out the oceanic areas in differerit zones, aleng which opposite
kinds of movement were taking place. His conclusions on this
subject were full of novelty and suggestiveness.

Very clearly did Darwin recognise the importance of the fact
that most of the oceanic islands appear to be of volcanic origin,
though he was careful to point out the remarkable exceptions
which somewhat invalidate the generalisation. In his “ Origin of
Species” he has elaborated the idea and suggested the theory of
the permanence of ocean-basins, a suggestion which has been
adopted and pushed farther by subsequent authors, than we think
its originator would have approved. His caution and fairness of
mind on this and similar speculative questions was well known to
all who were in the habit of discussing them with him,

Some years before the voyage of the Beagle, Mr. Poulett
Scrope had pointed out the remarkable analogies that exist
between certain igneous rocks of banded structure, as seen in the
Ponza Islands, and the foliated crystalline schists. It does not
appear that Darwin was acquainted with this remarkable memoir,
but quite independently he called attention to the same phe-
nomena when he came to study some very similar rocks
which occur in the island of Ascension. Coming fresh from the
study of the great masses of crystalline schist in the South
American continent, he was struck by the circumstance that in
the undoubtedly igneous rocks of Ascension we find a similar
separation of the constituent minerals along parallel “folia.”
These observations led Darwin to the same conclusion as that
arrived at some time before by Scrope—namely that when crystal-
lisation takes place in rock masses under the influence of great
deforming stresses, a scparation and parallel arrangement of the
constituent minerals will result, This is a process which is now
fully recognised as having been a potent factor in the production
of the metamorphic rock, and has been called by more recent
writers ‘‘ dynamo-metamorphism.”

In this, and in many similar discussions, in which exact minera-
logical knowledge was required, it is remarkable how successful
Darwin was in making out the true facts with regard to the rocks
he studied by the simple aid of a penknife and pocket-lens,
supplemented by a few chemical tests and the constant use of the
blowpipe. Since his day, the method of study of rocks by thin
sections under the microscope has been devised, and has become
a most efficient aid in all petrographical inquiries. During the
voyage of H.M.S, Challenger, many of the islands studied by
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Darwin have been revisited and their rocks collected. The
results of their study by one of the greatest masters of the science
of micropetrography—Professor Renard of Brussels—have been
recently published in one of the volumes of “Reports on the
Challenger Expedition.” While much that is new and valuable
has been contributed to geological science by these more recent
investigations, and many changes have been made in nomencla-
ture and other points of detail, it is interesting to find that all the
chief facts described by Darwin and his friend Professor Miller
have stood the test of time and further study, and remain as a
monument of the acumen and accuracy in minute observation of
these pioneers in geological research.
Joux W. Jupp.
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F the remarkable “trilogy ” constituted by Darwin’s writings
which deal with the geology of the Beagle, the member
which has perhaps attracted least attention, up to the present
time is that which treats of the geology of South America. The
actual writing of this book appears to have occupied Darwin
a shorter period than either of the other volumes of the series;
his diary records that the work was accomplished within ten
months, namely, between July 1844 and April 1845; but the
book was not actually issued till late in the year following,
the preface bearing the date “September 1846.” Altogether, as
Darwin informs us in his “ Autobiography,” the geological books
“consumed four and a half years’ steady work,” most of the
remainder of the ten years that elapsed between the return of the
Beagle, and the completion of his geological books being, it is sad
to relate, *“lost through illness ! ”

Concerning the “ Geological Observations on South America,”
Darwin wrote to his friend Lyell, as follows :—*“ My volume will
be about 240 pages, dreadfully dull, yet much condensed. I
think whenever you have time to look through it, you will think
the collection of facts on the elevation of the land and on the
formation of terraces pretty good.”

# Much condensed ” is the verdict that everyone must endorse,
on rising from the perusal of this remarkable book ; but by no
means “dull.” The three and a half years from April 1832 to
September 1835, were spent by Darwin in South America, and
were devoted to continuous scientific work ; the problems he
dealt with were either purely geological or those which con-
stitute the borderland between the geological and biological
sciences. It is impossible to read the journal which he kept
during this time without being impressed by the conviction
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that it contains all the germs of thought which afterwards de-
veloped into the “Origin of Species.” But it is equally evident
that after his return to England, biological speculations gradu-
ally began to exercise a more exclusive sway over Darwin’s
mind, and tended to dispossess geology, which during the actual
period of the voyage certainly engrossed most of his time
and attention. The wonderful series of observations made
during those three and a half years in South America could
scarcely be done justice to, in the 240 pages devoted to their
exposition. That he executed the work of preparing the book on
South America in somewhat the manner of a task, is shown by
many references in his letters. Writing to Sir Joseph Hooker in
1845, he says, “I hope this next summer to finish my South
American Geology, then to get out a little Zoology, and /furrak
Jor my species work!”

It would seem that the fecling of disappointment, which
Darwin so often experienced in comparing a book when com-
pleted, with the observations and speculations which had inspired
it, was more keenly felt in the case of his volume on South
America than any other. To one friend he writes, “I have of
late been slaving extra hard, to the great discomfiture of wretched
digestive organs, at South America, and thank all the fates, I have
done three-fourths of it. Writing plain English grows with me
more and more difficult, and never attainable. As for your pre-
tending that you will read anything so dull as my pure geological
descriptions, lay not such a flattering unction on my soul, for it
is incredible.” To another friend he writes, “ You do not know
what you threaten when you propose to read it—it is purely
geological. 1 said to my brother, ¢ You will of course read it,’
and his answer was, * Upon my life, I would sooner even buy it.’”

In spite of these disparaging remarks, however, we are strongly
inclined to believe that this book, despised by its author, and
neglected by his contemporaries, will in the end be admitted to
be one of Darwin’s chief titles to fame. It is, perhaps, an unfor-
tunate circumstance that the great success which he attained in
biology by the publication of the “ Origin of Species” has, to
some extent, overshadowed the fact that Darwin’s claims as a
geologist, are of the very highest order. It is not too much to
say that, had Darwin not been a geologist, the “Origin of Species”
could never have been written by him. But apart from those
geological questions, which have an important bearing on bio-
logical thought and speculation, such as the proofs of imper-
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fection in the geological record, the relations of the later tertiary
faunas to the recent ones in the same areas, and the apparent
intermingling of types belonging to distant geological epochs,
when we study the palzontology of remote districts,—there are
other purely geological problems, upon which the contributions
made by Darwin are of the very highest value. I believe that
the verdict of the historians of science will be that if Darwin had
not taken a foremost place among the biologists of this century,
his position as a geologist would have been an almost equally
commanding one.

But in the case of Darwin’s principal geological work—that
relating to the origin ~of the crystalline schists,—geologists
were not at the time prepared to receive his revolutionary teach-
ings. The influence of powerful authority was long exercised,
indeed, to stifle his teaching, and only now, when this unfortunate
opposition has disappeared, is the true nature and importance of
Darwin’s purely geological work beginning to be recognised.

The two first chapters of the “Geological Observations on
South America,” deal with the proofs which exist of great, but
frequently interrupted, movements of elevation during very recent
geological times. In connection with this subject, Darwin’s par-
ticular attention was directed to the rclations between the great
earthquakes of South America—of some of which he had impres-
sive experience—and the permanent changes of clevation which
were taking place. He was much struck by the rapidity with
which the evidence of such great earth movements is frequently
obliterated ; and especially with the remarkable way in which the
action of rain-water, percolating through deposits on the earth’s
surface, removes all traces of shells and other calcareous organisms.
It was these considerations which were the parents of the general-
isation that a palzontological record can only be preserved during
those periods in which long-continued slow subsidence is going
on. This in turn, led to the still wider and more suggestive con-
clusion that the geological record as a whole is, and never can

- be more than, a series of more or less isolated fragments. The
recognition of this important fact constitutes the keystone to any
theory of evolution which secks to find a basis in the actual study
of the types of life that have formerly inhabited our globe.

In his third chapter, Darwin gives a number of interesting facts,
collected during his visits to the plains and valleys of Chili, which
bear on the question of the origin of saliferous deposits—the
accumulation of salt, gypsum, and nitrate of soda. This is a
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problem that has excited much discussion among geologists, and
which, in spite of many valuable observations, still remains to a
great extent very obscure. Among the important considerations
insisted upon by Darwin is that relating to the absence of marine
shells in beds associated with such deposits. He justly argues
that if the strata were formed in shallow waters, and then cxposed
by upheaval to subaerial action, all shells and other calcareous
organisms would be removed by solution,

Following Lyell's method, Darwin proceeds from the study of
deposits now being accumulated on the earth’s surface, to those
which have been formed during the more recent periods of the
geological history.

His account of the great Pampean formation, with its wonderful
mammalian remains—Mastodon, Toxodon, Sff/m’m%erzrzm Mac-
rauchenia, Megatherium, .fl[ega!r}fsyx, z]@[orz’o;.z, and Gz’}pa‘udfm—is
full of interest. His discovery of the remains of a true Fguus
afforded a remarkable confirmation of the fact—already made out
in North America—that species of horse had existed and become
extinct in the New World, before their introduction by the
Spaniards in the sixteenth century. TIully perceiving the impor-
tance of the microscope in studying the nature and origin of such
deposits as those of the Pampas, Darwin submitted many of his
specimens both to Dr. Carpenter in this country, and to Professor
Ihrenberg in Berlin. Many very important notes on the micro-
scopic organisms contained in the formation will be found
scattered through the chapter.

Darwin’s study of the older tertiary formations, with their
abundant shells, and their relics of vegetable life buried under
great sheets of basalt, led him to consider carefully the question
of climate during these earlier periods. In opposition to pre-
valent views on this subject, Darwin points out that his observa-
tions are opposed to the conclusion that a higher temperature
prevailed universally over the globe during early geological periods.
He argues that “the causes which gave to the older tertiary pro-
ductions of the quite temperate zones of Europe a tropical
character, were of a local character and did not effect the whole
globe.” In this, as in many similar instances, we see the beneficial
influence of extensive travel in freeing Darwin’s mind from pre-
vailing prejudices. It was this widening of experience which
rendered him so especially qualified to deal with the great problem
of the origin of species, and in dom&, so to ennnmpatt, himself
from ideas which were received with unquestioning faith by
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geologists whose studies had been circumscribed within the limits
of Western Europe.

In the Cordilleras of Northern and Central Chili, Darwin, when
studying still older formations, clearly recognised that they contain
an admixture of the forms of life, which in Turope are distinctive
of the Cretaceous and Jurassic periods respectively. He was thus
led to conclude that the classification of geological periods, which
fairly well expresses the facts that had been discovered in the
areas where the science was first studied, is no longer capable
of being applied when we come to the study of widely distant
regions. This important conclusion led up to the further genera-
lisation that each great geological period has exhibited a geo-
graphical distribution of the forms of animal and vegetable life,
comparable to that which prevails in the existing fauna and flora.
To those who are familiar with the extent to which the doctrine
of universal formations has affected geological thought and specu-
lation, both long before and since the time that Darwin wrote,
the importance of this new standpoint to which he was able to
attain will be sufficiently apparent. Like the idea of the extreme
imperfection of the Geological Record, the doctrine of Joca/ geo-
logical formations is found permeating and moulding all the
palzontological reasonings of his great work.

In one of Darwin’s letters, written while he was in South
America, there is a passage we have already quoted, in which
he expresses his inability to decide between the rival claims
upon his attention of ““the old crystalline group of rocks,” and
‘“the softer fossiliferous beds” respectively. The sixth chapter
of the work before us, entitled * Plutonic and Metamorphic
Rocks—Cleavage and Foliation,” contains a brief summary of a
serics of observations and reasonings upon these crystalline
rocks, which are, we believe, calculated to effect a revolution in
geological science, and—though their value and importance have
long been overlooked—are likely to entitle Darwin in the future
to a position among geologists, scarcely, if at all, inferior to that
which he already occupies among biologists.

Darwin’s studies of the great rock-masses of the Andes con-
vinced him of the close relations between the granitic or Plutonic
rocks, and those which were undoubtedly poured forth as lavas.
Upon his return, he set to work, with the aid of Professor Miller,
to make a careful study of the minerals composing the granites
and those which occur in the lavas, and he was able to show that
in all essential respects they are identical. He was further able to

18
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prove that there is a complete gradation between. the highly
crystalline or granitic rock-masses, and those containing more or
less' glassy matter between their crystals, which constitute ordinary
lavas. The importance of this conclusion will be realised when
we remember that it was then the common creed of geologists—
and still continues to be so on the Continent—that all highly
crystalline rocks are of great geological antiquity, and that the
igneous ejections which have taken place since the beginning of
the tertiary periods differ essentially, in their composition, their
structure, and their mode of occurrence, from those which have
made their appearance at earlier periods of the world’s history.

Very completely have the conclusions of Darwin upon these
subjects been justified by recent researches. In England, the
United States, and Italy, examples of the gradual passage of rocks
of truly granitic structure into ordinary lavas have been described,
and the reality of the transition has been demonstrated by the
most careful studies with the microscope. Recent researches
carried on in South America by Professor Stelzner, have also
shown the existence of a class of highly crystalline rocks—the
« Andengranites ”—which combine in themselves many of the
characteristics which were once thought to be distinctive of the so-
called Plutonic and volcanic rocks. No one familiar with recent
geological literature—even in Germany and France, where the
old views concerning the distinction of igneous products of
different ages have been most stoutly maintained—can fail to
recognise the fact that the principles contended for by Darwin
bid fair at no distant period to win universal acceptance among
geologists all over the globe.

Still more important are the conclusions at which Darwin
arrived with respect to the origin of the schists and gneisses
which cover so large an area in South America.

Carefully noting, by the aid of his compass and clinometer,
at every point which he visited, the direction and amount of in-
clination of the parallel divisions in these rocks, he was led to a
very important generalisation—namely, that over very wide areas
the direction (strike) of the planes of cleavage in slates, and of
foliation in schists and gneisses, remained constant, though the
amount of their inclination (dip) often varied within wide limits.
Further than this it appeared that there was always a close cor-
respondence between the strike of the cleavage and foliation and
the direction of the great axes along which elevation had taken
place in the district.



CRITICAL INTRODUCTION. 275

In Tierra del Fuego, Darwin found striking evidence that the
cleavage intersecting great masses of slaterocks was quite
independent of their original stratification, and could often,
indeed, be seen cutting across it at right angles. He was also
able to verify Sedgwick’s observation that, in some slates, glossy
surfaces on the planes of cleavage arise from the development of
new minerals, chlorite, epidote or mica, and that in this way a
complete graduation from slates to true schists may be traced.

Darwin further showed that in highly schistose rocks, the folia
bend around and encircle any foreign bodies in the mass, and
that in some cases they exhibit the most tortuous forms and
complicated puckerings. He clearly saw that in all cases the
forces by which these striking phenomena must have been pro-
duced were persistent over wide areas, and were connected with
the great movements by which the rocks had been upheaved
and folded.

That the distinct folia of quartz, felspar, mica, and other
minerals composing the metamorphic schists could not have been
separately deposited as sediment was strongly insisted upon by
Darwin ; and in doing so he opposed the view generally prevalent
among geologists at that time, He was thus driven to the con-
clusion that foliation, like cleavage, is not an original, but a
superinduced structure in rock-masses, and that it is the result
of re-crystallisation, under the controlling influence of great
pressure, of the materials of which the rock was composed.

In studying the lavas of Ascension, as we have already seen,
Darwin was led to recognise the circumstance that, when igneous
rocks are subjected to great differential movements during the
period of their consolidation, they acquire a foliated structure,
closely analogous to that of the crystalline schists. Like his
predecessor in this field of inquiry, Mr. Poulett Scrope, Charles
Darwin seems to have been greatly impressed by these facts, and
he argued from them that the rocks exhibiting the foliated
structure must have been in a state of plasticity, like that of a
cooling mass of lava. At that time the suggestive experiments
of Tresca, Daubrée, and others, showing that solid masses under
the influence of enormous pressure become actually plastic, had
not been published. Had Darwin been aware of these facts he
would have seen that it was not necessary to assume a state of
imperfect solidity in rock-masses in order to account for their
having yiclded to pressure and tension, and, in doing so, ac-
quiring the new characters which distinguish the crystalline schists,
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The views put forward by Darwin on the origin of the crys-
talline schists found an able advocate in Mr. Daniel Sharpe, who
in 1852 and 1854 published two papers, dealing with the geology
of the Scottish Highlands and of the Alps respectively, in which
he showed that the principles arrived at by Darwin when studying
the South American rocks afford a complete explanation of the
structure of the two districts in question,

But, on the other hand, the conclusions of Darwin and Sharpe
were met with the strongest opposition by Sir Roderick Murchison
and Dr. A. Geikie, who in 1861 read a paper before the Geo-
logical Society “ On -the Coincidence between Stratification and
Foliation in the Crystalline Rocks of the Scottish Highlands,” in
which they insisted that their observations in Scotland tended to
entirely disprove the conclusions of Darwin that foliation in rocks
is a sccondary structure, and entirely independent of the original
stratification of the rock-masses.

Now it is a most significant circumstance that, no sooner did
the officers of the Geological Survey commence the careful and
detailed study of the Scottish Highlands than they found them-
selves compelled to make a formal retraction of the views which
had been put forward by Murchison and Geikie in opposition
to the conclusions of Darwin. The officers of the Geological
Survey have completely abandoned the view that the foliation of
the Highland rocks has been determined by their original strati-
fication, and admit that the structure is the result of the profound
movements to which the rocks have been subjected. The same
conclusions have recently been supported. by observations made
in many different districts—among which we may especially refer
to those of Dr, H. Reusch in Norway, and those of Dr. A
Lehmann in Saxony. At the present time the arguments so
clearly stated by Darwin in the work before us, have, after en during
opposition or neglect for a whole generation, begun to “ triumph
all along the line,” and we may look forward confidently to the
near future, when his claim to be regarded as one of the greatest
of geological discoverers shall be fully vindicated.

Joun W. Jupb.
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stood the test of time and of good critics, though frequently it may have been
unattainable except at a heavy cost. THE Minerva LiBrary will only include
| works of widespread popularity, which have proved themselves worthy of a
' permanent place in literature,

Variety will be studied in the selection uf books, so that all classes of the
best literature of all nations may be reprezented. The adoption of the name
“ Minerva"™ will be justified by the abundant wisdom, thought, and imaginative
and inventive power which the books will be found to contain.

n Each volume contains an introduction by the Editor, in which a biography
of the author, or critical or explanatory notes, place the reader in sympathy with
the author and his work. In some of the books additional elucidations and
illustrations of the text are given, and in others side-notes indicate the subjects
of the paragraphs. :

The number of separate Plates as well as illustrations in the text forms a
marked feature of the series. As far as possible an authentic portrait of every
avthor will be given, An inspection of the books only is needed to make their
attractiveness evident,

L
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THE MINERVA LIBRARY (continued),

Every Englishman who reads and thinks, and wishes to possess the
BEST BOOKS, should have every bock in the Minerva library.

The Youth beginning to form a Library of books for lifelong companion-
ship cannot do better than subscribe to the Minerva Library,

Schools, Mechanics, and Village Libraries, and literary institutions of all
kinds, should provide themselves with a number of copies of this inexpensive
library of indispensable books, A

The Artisan and the Shop-assistant will find their means and opportunities
consulted in this series. They cannot buy the best books in the English language
in a better and cheaper form combined.

Naturally every Englishman wants to possess the choice works of the
greatest Englishmen ; and to complete his ideas as a citizen of the world, he needs
a selection of the greatest writings of the geniuses of other countries. Both these
wants it is the object of the Minerva Library to supply.

VOLUME L—NINTH EDITION,

CIIARLES DARWIN’S JOURNAL During the Voyage of HLM.S,
“Beagle” Round the World. With a Biographical Introduction
by the Editor, Portrait of Darwin, and Illustrations.

“¢The Minerva Librmp-—,‘the new venture of Messrs. Ward & Lock, has made
an excellent start, . . , No beiter volumes could be chosen for popular reading of a
healthy sort than ¢Darwin's Journal of Researches during the Voyage of the
Beagle,” and ‘ Borrow's Bible in Spain,” The paper is good, the type is tolerable,
the binding is in excellent taste, and the price is extremely low."— A4 tienzums.

VOLUME IL.-FOURTH EDITION,

THE INGOLDSBY LEGENDS. With a Critical Introduction
by the Editor, Portrait of the Author, and reproductions of the
celebrated Illustrations by Priz and CRUIRSHANK.

“This series, which is edited by Mr. G, T. Bettany, is neatly bound, well
illustrated, and nicely printed.”—Griphic.

* The determinaticn of the publishers of the ¢ Minerva Library’ to render the
series attractive and representative of English literature of all kinds, is strikingly
displayed in this volume. . . , The book is well printed and bound, and will be
earerly welcomed by all desiring to obtain at a small cost a good edition of the
works of the famous humourist,’ —Liverpool Courier.

VOLUME IIL—THIRD EDITION,

BORROW'S BIBLE IN SPAIN: The Journeys, Adventures, and
Imprisonments of an Englishman, in an attempt to circulate the
Scriptures in the Peninsula. By Georce Borrow, Author of “The
Gipsics of Spain.” 'With a Biographical Introduction by the Editor,
and Illustrations,

“Lovers of good literature and cheap may be commended to the ‘Minerva
Library’ edition of * The Bible in Spain,’ edited by Mr. G, T. Bettany. This is
an excellent reprint, with neat binding, good type, and fair woodcuts." —Saturday
Keview.

b




THE MINERVA LIBRARY (continsed)

VOLUME IV.—FOURTH EDITION,

EMERSON'S PROSE WORKS: The complete Prose Works of
Rarps Warpo Ewmergon. With a Critical Introduction by the
Editor, and Portrait of the Author.

“The series, judging by the initial volumes, will be endowed with everything
that makes reading pleasant and agreeable. . . . The printing is a marvel of clear-
ness, the slurs that_too often characterise cheap volumes being conspicuous by
their absence. . . . The binding is both elegant and durable. . . , If the excellence
of the first volumes is maintained in the future, the series will enjoy a success
both widespread and prolonged.”—Ciéty Press.

VOLUME V.—THIRD EDITION.

GALTON'S SOUTH AFRICA: The Narrative of an Explorer in
Tropical South Africa: being an Account of a Visit to Damaraland
in 1851, By I'rawcs Garron, F.R.S, With a New Map and
Appendix, together with a Biographical Introduction by the Editor,
Portrait of Mr. Galton, and Illustrations, Containing also Vacation
Tours in 1860 and 1861, by Si1R GEorGE GRoVE, Francis GaLton,
F.R.S, snd W, G. Ciarg, M.A,

%“PBe it anderstood the *Winerva Library’ prasents {tself In 1 form that even the
lover of luxurious books could scarcely find fault with,”"—Warrington Guardian.

*“The ‘Minerva Library’ will be hailed with delight, we are sure, by all
readers."—The Weekly Times.

VOLUME VI.—THIRD EDITION.

THE BETROTHED LOVERS (I Promessi Sposi). By ALessaxpro
Manzoxt. With a Biographical Introduction by the Editor, and
Portrait of the Author,

Of this great Work GoETHE wrote :— Manzoni's romance transcends all that we
have knowledge of in this kind. Ineed only say that the internal part, all that
comes from the core of the poet, is thoroughly perfect, and that the external
part, all the notes of localities and so forth, is not a whit behind itz great inner
qualities, . . . The work gives us the pleasure of an absolutely ripe fruit.”

VOLUME VIL-—THIRD EDITION,

GOETHE'S FAUST (Complete). Translated in the Original Metres,
with copious Critical and Explanatory Notes by Bavarp TavLoR.
With a Critical Introduction by the Editor, Portrait of GoeTHE, and
Retzscu's [llustrations,

#.* Thisis a full and complete reprint of BaAvArD TayLoR'S unrivalled rendering
of ém:'mz‘s masterpiece. It is published by special arrangement with Mrs.

Bavarp Tavron, and contains the whole of the Translator’s copious and extremely
valuable Notes, Introductions, and Appendices.

VOLUME VIIL—SECOND EDITION.

WALLACE’'S TRAVELS ON THE AMAZON: Travels on the
Amazon and Rio Negro. By Avrrep RusseL WaLracg, Author of
#The Malay Archipelago,” “Darwinism,” ete. Giving an account
of the Native Tribes, and Observations on the Climate, Geology,
and Natural History of the Amazon Valley. With a Biographical
‘Introduction, Portrait of the Author, and Illustrations.

“It would be impossible to overrate the service which Mr, Wallace, the co-

discoverer of Darwinism, has done."—Times, September 118k, 1889, -
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THE MINERVA LIBRARY (continued),

VOLUME 1X.—THIRD EDITION.

DEAN STANLEY’'S LIFE OF DR. ARNOLD. The Life and
Correspondence of Thomas Arnold, D.D. (Head-Master of Rugby
School), By Artrur Pewrnys Staniey, D.D., Dean of West-
minster. 'With a Portrait of Dr. ARNorD, and Full Page lllustrations,

“One of the most remarkable and most instructive books ever published—a
book for which Arnold himself left abundant materials in his voluminous corre-
spondence, supplemented by a large guantity of miscellaneous matter added by his
fricnd and former pupil, Dean Stanley.”"—Moruing Advertiser.

VOLUME X,—SECOND EDITION.

POE’S TALES OF ADVENTURE, MYSTERY, AND
Imagination. By Epcar Arrax Poe. With a Biographical Intro-
duction by the Editor, Portrait of the Author, and Illustrations,

“ Contains over forty of Poe's marvellous stories, certainly among the most
exciting and sensational tales ever written. The volume itself is a marvel,

comprising, asit does, over sfio pages, strongly and neatly bound, for two shillings,”
—Newcastle Cloronicle,

‘ VOLUME -XI.

COMEDIES BY MOLIERE : Including The Would-be Gentleman ;
The Affected Young Ladies; The Forced Marriage ; The Doctor by
Compulsion ; Scapin’s Rogueries ; The Blunderer; The School for
Husbands ; The School for Wives ; The Miser; The Hypochondriac :
The Misanthrope ; The Blue-Stockings ; Tartuffe, or the Hypocrite.
Newly Translated by Cuaries Marraew, M.A.  The Translation
revised by the Editor, with a Portrait of the Author, and Biographical
Introduction,

‘“ We hope that this new translation of Molisre's magnificent comedies will make
them as widely known as they deserve to be."—Playgoer.

VOLUME XIIL—SECOND EDITION,

FORSTER’'S LIFE OF GOLDSMITH : The Life and Times of
Oliver Goldsmith, By Joux Forster, Author of “The Life of
Charles Dickens,” ete,  With a Biography of Forster by the Editor,
and Numerous Illustrations by MactLiss, STANFIELD, LEecH, and
Others,

Forster's “Life of Goldsmith” is a work which ranks very high among successful
biographies. Washington Irving said of it : ““Itis executed witha spirit, a feeling,
agrace, and an elegance, that leave nothing to be desired.”

VOLUME XIII.—SECOND EDITION.

LANE’S MODERN EGYPTIANS : The Manners and Customs
of the Modern Egyptians. By Epwarp Wririam Lawng, Translator
of “The Arabian Nights’ Entertainments.” With a DBiographical
Introduction by the Editor, Sixteen Full Page Plates, and Eighty
Illustrations in the Text.

A famous and valuable book by one of the best Oriental Scholars of the century,

It is, indeed, the fact that the present work is, as has been said, the most re-
markable description of a people ever written."—Glaseow Herald,




THE MINERVA LIBRARY (continued).

VOLUME XIV.

TORRENS' LIFE OF MELBOURNE: Memoirs of William
Lamb, Second Viscount Melbourne, By W. M. Torrens. With
Introduction by the Editor, and Portrait of Lorp MELBOURNE,

1t is, indeed, one of the best and most interesting biographies ever written. . . .
For ourselves, we must admit we have read the book from cover to cover with
avidity, and we hope it will reach the hands of tens of thousands of our middle
and working classes."— Daily Chronicle. :

VOLUME XV.

THACKERAY’S VANITY FAIR. Vanity Fair : a Novel without

: a Hero. By WiLLiam MakereEace Tuackeray, With Biographical
Introduction by the Editor, Portrait of the Author, and Full Page
Illustrations.

“The masterpicce of Thackeray's satire is here placed within reach of the
slenderest purse, and yet in a form that leaves nothing to be desired in the way
of clear printing, and neat, serviceable binding."—Manchester Examiner.

VOLUME XVI.

BARTH’S TRAVELS IN AFRICA : Travels and Discoveries in
North and Central Africa. Including Accounts of Tripoli, the Sahara,
the Remarkable Kingdom of Bornu, and the Countries round Lake
Chad. By Hewry Barth, Pr.D., D.C.L. With Biographical Intro-
duction by the Editor, Full Page Plates, and lllustrations in the Text.

“ Barth’s journey through Tripoli to Central Africa is full of instruction and
entertainment. He had a fine fecling for the remote, the unknown, the mysterious,
+ « « Altogether, his is one of the most inspiring of records.”"—Safwrday Review.

VOLUME XVIIL

VICTOR HUGO: SELECT POEMS AND TRAGEDIES.
(“Hernani” and “The King's Amusement,”) Translated by
Frawcrs, First Eart oF EviesmeErr, Sik Epwin Arnown, K.S.1.,
Sirk GiLeERT CaAMPBELL, BART., BP. ALEXANDER, RicHARD GARNETT,
LL.D, Anprew Lang, LL.D., Crement Scort, M.A., CHARLES
Marraew, M.A, Neison R, Tyermaw, and many others. With
Portrait of Vicror Huco.

“One of the best volumes yet issued in the splendid series of ! Famous Books’
which go to make up Messrs. Ward, Lock & Co.’s ‘Minerva Library.” "—MNerth-

awmplon Meveury.
VOLUME XVIIL
DARWIN’S CORAL REEFS, VOLCANIC ISLANDS, AND
South American Geology: With Critical and Historical Introduc-
tions, specially written for this edition by Professor Joux W. Jupp,
F.R.S., Professor of Geology in the Normal College of Science,
South Kensington. With Maps and [llustrations.

Darwin’s ¥ Coral Reefs " is at once one of his most notable and charming books,
and one that has excited a most vigorous recent controversy. His account of the
Voleanic Islands he visited, and his still more remarkablé book describing the
vast changes that have taken place in South America in geological time, are also
reprinted in this volume, thus completing the “Geology of the Voyage of the
Beagle”

WARD, LOCK & CO., Lonvow, NEw York, AND MELBOURNE.
And of all Booksellers.
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CHEAP EDITIONS OF STANDARD WORKS,

Price

2/~

THE PEOPLE’S STANDARD LIBRARY

Price 28, each, strongly and attractively bound, cloth gilt.

(Those marked * also in plain cloth, with label, uncut edgzes,

* 1 Longfellow.

* 2 Scott.

* 3 Wordsworth.

* 4 Milton. | * 7 Hood.
* 5 Cowper. | * 8 Byron.
* 6 Keats. * g Burns.
*10 Mrs. Hemans.

*r1 Pope. *15 Shelley.

*12Campbell{*16Hood.ndSer.
*13Coleridge *17 Thomson.
*14 Moore. [*18 Tuppenr.
*19 Humorous Poems.

*20 American Poems.

*21 Lowell. | *22 Whittienr.

23 Shakespeare. Complete,
*24 Poetic Treasures.

*25 Keble's Christian Year.
*26 Young. *27 Poe.

28 Ann and Jane Taylonr.
*29 Leigh Hunt's Poems.
*30 Scott's Minstrelsy of

the Scottish Border,
*31 Dodd's Beauties
Shakespeare,

*32 Poems of Ireland.
*33 Rossetti's Lives
Famous Poets.

*34 Herbert's Poems.

40 Uncle Tom's Cabin.
*41 Evenings at Home.
42 Grimm’s Fairy Tales.
*43 Robinson Crusoe.
*44 Sandford and Merton.
45 Pilgrim's Progress.

46 Swiss Family Robinson.
47 Andersen's Stories.

43 Andersen's Tales.

49 The Marvels of Nature.

5o The Scottish Chiefs.

51 The Lamplightenr.

52 The Wide, Wide World.

53 Queechy.

54 Poe's Tales of Mystery.

55 Wonders of the World.

56 Prince of the House of

David, [Tales,
57 Edgeworth's Moral

of

of

'#. each.)

58 Edgeworth's Populap

Tales,

59 Fairchild Famiiy. [ Mast,
"6o Two Years Before the

61 Stepping Heavenward.

62 Baron Munchausen.

63 Fern Leaves. Complete,

64 Josephus: Wars.

65 Josephus: Antiquities

66 The Pillar of Fire.

67 The Throne of David.

€8 Little Women.

69 Good Wives.

70 Melbourne House.

7t De Quincey. Memoir.

72 De Quincey. 2znd Series,
*73 Lord Bacon. Memoir,
*74 Lord Bacon. znd Series,
*75 Sydney Smith. Memoir.
*76 Sydney Smith. 2nd Series
*77 Macaulay. With Memoir,
*78 Macaulay. 2nd Series,
*79 Macaulay. 3rd Series.
*8o Burke's Choice Pieces.
*81 Paley's Evidences.

*82 —— Natural Theology.
*83 —— Hora Paulinee.

*84 Webster's Quotations.
*85 Arabian Nights.

86 Todd's Lectures.

87 Todd's Sunday School

Teacher,

89 Student's Manual.
*go Locke on Toleration.
*g1 Locke on Education.
*92 M'Culloch’'s Principles

of Political Economy,

93 Choice Anecdotes, &c,
*g4 Butler's Analogy.

*g95 Taylor's Holy Living.
*g6 —— Holy Dying.

*g7 Hallam's Literature of

Europe. 15th&16thCenturies,

*98 —— 17th Century,
*g9 Coleridge’s Aids to Re-
flection. !

*100—— Dramatic 'Workn.

WARD, LOCK & CO,, London, Melbourne, and New York,
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