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One of the drawings of agates, engraved in the @ ]

e eological M ]
No. 162 at Coniston, and was sold for the benefit of the .‘IJHStithQ‘IZZ'lC, e
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INTRODUCTION TO VOL. XXVI

This volume collects Ruskin’s writings on Geology and Mineralogy.
Deucalion—the principal work here included—was itself intended by
Ruskin to collect ““the notices of phenomena relating to geology which
were scattered through my former works™;! but the scheme of that
book was altered as it advanced, and it came to consist almost entirely
of additional studies. Many of “the notices” to which he refers are
contained in other volumes; more especially the fourth volume of
Modern Painters, in the case of geology, and The Ethics of the Dust,
in that of mineralogy. These are, of course, not here repeated, though
references to them are often supplied in editorial notes. With these
exceptions, the present volume brings together all the author’s papers,
letters, lectures, books, and catalogues on the subjects in question.

The arrangement is, as usually in this edition, chronological, and
the contents are: I. A paper of 1863, to which the author attached
considerable importance, On the Forms of the Stratified Alps of Savoy.
II. Two papers of 1865, On the Shape and Structure of some parts of
the Alps, with reference to Denudation. III. Seven papers (1867-1870),
On Banded and Brecciated Concretions. 1IV. Deucalion, published at
intervals between 1875 and 1883. V. A paper of 1884, On the Dis-
tinctions of Form in Silica. These are in large print.

They are followed, in smaller print, by VI., a series of Catalogues
of Minerals (1883-1886), and VIL, a Grammar of Silica (hitherto un-
published). The Catalogues and the Grammar are parts of a general
scheme, as explained below (p. Ix.).

In an Appendix various minor writings are collected. These also
are arranged chronologically, namely, I. A Notice respecting some
Artificial Sections illustrating the Geology of Chamouni (1858). II A
series of letters (1864) on the Conformation of the Alps, with especial
reference to glacial action. III. An appreciation (1874) of James
David Forbes and his work on glaciers. IV. A report of a lecture on
Stones (1876). V. Some letters on the Alpine Club (1878). VI. An

1 See Deucalion, vol. ii. ¢h. ii. § 1 (below, p. 333).
XXVI. xvi
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xviii INTRODUCTION

Introduction to Mr. W. G. Collingwood’s Limestone Alps of Savoy
(1884), a work printed by Ruskin as a ¢ Supplement to Deucalion.”

Lastly, the Appendix includes some fragments (hitherto unpublished)
which are here printed from Ruskin’s MSS., namely, VIIL., the begin-
ning of a chapter on “The Garnet,” intended for a continuation of
In Montibus Sanctis, and VIIL, “A Geological Ramble in Switzer-
land ”; this is mentioned below, p. xxviii.

Ruskin complained with some emphasis that his contributions to
geology and mineralogy attracted little attention, as compared with
his writings on art, “though precisely the same faculties of eye and
mind are concerned in the analysis of natural and of pictorial forms.”?
For this neglect several explanations may be found. The world is in the
habit of applying the formula, *“One man, one subject.” To Ruskin
it looked for criticisms of art and life, and descriptive writing, and
did not care to consider him seriously as a geologist. Again, Ruskin in
his writings on geology was in the habit, as he says, of “teaching by
question, rather than by assertion”;* his chapters had “sometimes
become little more than notes of interrogation”;?2 he did not from the
first assume the tone of authority which he permitted himself in other
subjects. His method of entering upon the territory of the men of
science was, it must be admitted, not ingratiating. He did not profess
to have studied their subjects very far; but he required them to confess
that they were mostly wrong, and that they must begin afresh with
new systems of nomenclature and classification of his devising. But
the neglect of his geological writings may also be attributed to another
cause. They were not considered, because they were little known.
They were buried in back numbers, scattered in miscellaneous periodicals,
or distributed among scarce pamphlets. It is hoped that the present
volume, which for the first time collects Ruskin’s studies, will serve to
call more attention to a branch of his work, in which he was pro-
foundly interested, which is rich in suggestion, and upon which he
spent much labour, both in research and in literary embellishment.

The contents of this volume do not for the most part carry us
beyond the date in Ruskin’s life which we have already reached ;*
though, in order to bring all his studies of stones together in the same
volume, it will be necessary to touch incidentally on later times. In
this Introduction we shall go back over past years, tracing Ruskin’s

1 See On Distinctions of Form in Silica 3, 29 (bel

2 Ibid., § 29, p. 386. 7558, 29 (below, pp. 373, 386).
8 Deucalion, ii. ch. ii. § 18, p. 842.

4 His illness of 1878 : see Vol. XXV, P. xxvi,
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INTRODUCTION xix

geological life, so to say, and noting the circumstances in which the
various pieces included in the volume were written. Ie remarks in
one of the letters of 1864, printed in this volume, that he had spent
“eleven summers and two winters in researches among the Alps,! directed
solely to the questions of their external form and its mechanical causes”
(p. 548). By “solely” he means that his geological researches were
thus directed. It was not in Ruskin's nature to devote himself at
any time solely to any one subject; but the following pages will show
how often, and how long, he had studied the questions discussed in
this volume.

Geology and mineralogy, and not painting or literature, were Ruskin’s
earliest love. No acquisition of later years—not his most radiant
Turner or choicest manuscript—gave him pleasure so keen as he felt in
the possession of his first box of minerals,® and no subsequent pos-
session, he says, had so much influence on his life3 The ambition of
his boyhood was to connect with his name, not a system of art criti-
cism, but a system of mineralogy.* The dream of his early manhood
was that he should become, not a master of English, but President
of the Geological Society.® As a boy he spent many a day at the
British Museum, comparing the minerals there with the descriptions of
them in Jameson’s Mineralogy;® and for a present on his fifteenth
birthday he chose Saussure’s Voyages dans les Alpes—a book which
to the end of his working life was almost always kept at hand and
frequently quoted and referred to. Saussure was his master in geology,’
for this reason among others, that he “had gone to the Alps, as I
desired to go myself, only to look at them, and describe them as they
were, loving them heartily—loving them, the positive Alps, more than
himself, or than science, or than any theories of science.”® The first
of his prose® writings, which appeared in print, were notices on the
Colour of the Rhine and the Twisted Strata of Mont Blanc.® His
interest was excited, as he says in Deucalion, “very early in life by

! Presumably he omits his earlier tours of 1833 and 1835, and counts 1844,
1846, 1849, 1851, 1854, 1856, 1859, 1860, 1861 (winter also), and 1862 (winter also).

2 Fors Clavigera, Letter 4, § 3.

3 See below, p. 294 =.

4 See below, pp. 97, 553.

b Ibid., p. 97.

8 Manual of Mineralogy, by Robert Jameson, F.R.S.E., Edinburgh, 1821. See
DPreterita, i. § 139.

T Modern Painters, vol. iv. (Vol. VI, p. 214 n.), and vol. v. (Vol. VIL p. 164).

8 Ibid., vol. iv. (Vol. VI, p. 476). Compare below, p. 560,

® A slight piece of verse was actually first: see Vol. IL. p. xviii., =.

1 Vol. 1. pp. 191-196.
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XX INTRODUCTION

the forms and fractures in the mountain groups of Savoy.”* The
paper of 1834, “On the Strata of Mont Blanc,” was the result of
observations made during his first continental tour (1833). His second
tour was in 1835 (his geological studies on that occasion have already
been referred to?), and in his versified account of the tour “the dreams
of the geologist™ find place.

At Oxford Ruskin received further impetus towards the study of
geology from the attention paid to him by Dr. Buckland, the Reader
in Geology. He mentions how great a favour he held it to be allowed
to prepare diagrams for Buckland’s lectures;* and he records how at
a later time Buckland enjoined upon him to read Forbes's Travels in
the Alps for the decisive word on the theory of glaciers (p. 134).° He
spent the winter and the spring of 1840-1841 on the Continent, and
sent to Dr. Buckland from Naples a notice of “ A Landslip near
Giagnano,” which was duly communicated to the Ashmolean Society
(Vol. I. p. 211). He had become a Fellow of the Geological Society in
1840; he also joined the Mineralogical Society, and contributed to the
Meteorological Society’s T'ransactions (Vol. I. p. 206). He was a frequent
attendant at the meetings of these Societies, and had once heard Darwin
read a paper at the Geological. Shortly afterwards, at a dinner-party
at Dr. Buckland’s, he had met Darwin. “He and I got together,” he
wrote to his father, “and talked all the evening.”®

In 1842 Ruskin had again spent several months among the Alps—
engrossed, as he said in letters to friends, with “snow and granite.””
To what purpose his studies in this sort were directed, appeared, when
the first volume of Modern Painters was published (1843), in the sections
“Of Truth in Skies” and “Of Truth of Earth.” His observations of
the phenomena of snow and ice had not, however, as yet been entirely
exact ; an(.l he notes in Deucalion “a grave error,” with regard to the
accumulation of snow, “which, strangely enough, remained undetected,
or at least unaccused, in spite of all the animosity provoked by my
earlier writings” (p. 129). Similarly, in the fifth volume of Modern
Rainters (1869) he corrects an account of cloud-phenomena among the
high mountains which, in the first volume, he had accepted from
Saussure without independent consideration.s

1 L .

e ok 0 o 275,

3 Vol. 1I. p. 407 (29).

* Praterita, i. § 225.

5 Compare Fors Clavigera, Letter 34, § 13.

6 F H . Yo, . . "
. V;(I)TIII?. lggte; ;;_.gggll 22, 1837, given in full in a later volume of this edition,

8 See on this subject The Storm-Cloud of the Nineteenth Century, § 52
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Ruskin’s study of all such phenomena became closer and more de-
tailed in subsequent years. The first volume of Modern Painters being
disposed of, he returned in 1844 to the Alps. His tour of that
year was memorable among other things for his meeting with Prin-
cipal Forbes. The occasion remained firmly fixed in Ruskin’s memory,
and is several times referred to in autobiographical passages—in Deu-
calion (p. 219), in the Preface to The Limestone Alps of Savoy (p. 569),
and in Pregerita (1. § 97). The following is his note of it made at
the time:—

“July 16.—I have just had a most uncomfortable chat with Pro-
fessor Forbes—uncomfortable because my father forced me to show
my sketches when they didn’t want to see them, and because when
I had found him out, which I did not for a long time, I knew
nothing of what he had asserted.”

The diary then proceeds to describe a mountain excursion:—

“When I got up this morning I was quite exhausted, limbs aching,
and a little feverish feeling altogether. It will be a good warning
to me never to walk too quickly up hill again. No walk on the
journey knocked me up so completely. After breakfast Mr. Stone
and Mr. Anderson came in-—a pleasant surprise—but which kept
us from going out till ten—all the better, I believe, for me. At ten
we started, got leisurely up the hill against strong wind, began to
recover a little after an hour’s walk, but still felt weak. Worked on
—crossing the valley of the Col-up hills on other side, reached the
summit on the left of the Col about two; view noble, but Bernese
Alps just topped by cloud. Professor Forbes tells me the summit so
conspicuous from Martigny is the Bietschhorn—the one with the
jagged ridge above Brieg the Aletschhorn—the little glacier coming
from it the Ober Aletsch Glacier. The peak seen from the Valais,
Simplon way, is the Matterhorn. The broad expanse above the
Kaltwasser Glacier, which rose to-day as I climbed to a noble eleva-
tion, is the Breithorn, the side of it to the north, remarkable for a
perfect line of snow at an angle of 45°, is the Monte Leone. De-
scended from this point of view by a little lake, and climbed a
higher peak, which at length fully rewarded me; it commanded the
Valais far down, the Bernese Alps in their whole extent unbroken,
and two mountains beyond the Valley of Saas, which I took for the
Monte Rosa and Cervin, but Professor Forbes tells me they are no
such thing. I think not myself now, The wind was violent, and the
slaty ridge, shattered and broken into deep crevices, afforded small
footing, so that I stayed not long, but it was a glorious panorama,
Descended among steep loose sliding stones to the edge of the
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loveliest snow lake I ever saw-——crystal water, lightly rippled, edge
of snow, which appeared to have melted below and then broken off,
giving a sharp edge. The pieces which fell into the water extended
much farther under it than above, and being perfectly pure, exhibited
its fine green. A vast field extended above it. Altogether a day to
be most grateful for, and to remember long.”

Other extracts from Ruskin’s diary of 1844 have been given in Vol. III.
(pp. xxv.—xxvii.), and some were included by him in Preterita (ii. §§ 97
seq.). His mind was during this tour mainly fixed on the clouds
and rocks and snows. After the meeting with Forbes he went up to
the Bell Alp.! The panorama of the Alps as seen from that place,
which he drew at this time and afterwards slightly coloured, is in the
Ruskin Museum at Sheffield; he refers to it in this volume as giving
trustworthy record of the then state of the snows (p. 222).

The next impulse which Ruskin received was, however, in the
direction of pictures, his Italian tour of 1845 being followed by the
second volume of Modern Painters. The next year found him again
for a short time among the Alps, but he went on to Italy and his
preoccupations were now with painting and architecture.?2 On the way
home, however, in 1845, he halted at the Pass of the St. Gothard in
connexion with Turner’s drawings. Stones and rocks here again occupied
his attention.® But his thoughts were principally tending at this time
in the direction which was to lead him to write The Seven Lamps
of Architecture and The Stones of Venice. His interest in geology,
though for a while overlaid by other studies, was still keen. Thus in
1847 we find him acting as one of the secretaries of the Geological
Section at the Oxford meeting of the British Association;¢ and in
his diary for 1846-1847 there are some pages in which he classifies,
with reference to various drawings of his own, the different forces which
seem to have governed mountain forms. He lays particular stress, here
as always, on “the muscular or inherent structure” and *“the undula-
tory power.”

When The Seven Lamps was out of his way, Ruskin set out in the
spring of 1849 for Chamouni once more, and it was on his work
there and afterwards at Zermatt that, as he says in this volume (ZLime-
stone Preface), the mountain studies in the fourth volume of Modern

1 i i .
vu]gafi‘;n?’l}Skm always wrote this place-name, regarding ‘“Bel Alp” as ““a modern

2 See Vol. VIII. p. xx.

3 Bee Vol. V. p. xvi.

4 See Vol. VIIL p. xxv. and n.
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Painters were principally based. The extracts from his diaries of 1849,
already given (Vol. V. pp. xvii. seq.), show how careful those studies
were. The diary of this tour contains many lists of minerals, geological
sections, and observations. A passage describing the ruin of the Cascade
des Pélerins is in the fourth volume of Modern Painters! Another
passage of the kind may here be given, in connexion with what he
says (p. 552) about his watching of the Alpine watercourses:—

“Cuamount, Sunday, June 17th.—Half-past five. Pouring still;
and fresh snow just down to the level of the pines, all along, from
the top of Montanvert bending in above the chilets of Blaitiére
Dessous; out again and well on to the top of Tapia; then taken
up by the lower ridge of La Céte, and the correspondent ridge of
Taconay, which I always thought till this moment was much lower.
But that notch in both their flanks at the same level is significative ;
I must examine it. I got out, however, before dinner to-day ; during
a fair blink which lasted just long enough to let me, by almost
running and leaping all the streams, reach the end of the pinewood
next the Source of the Arveron, in order to see the waterfall. I had
then to turn to the left to the wooden bridge over the Arveron, when,
behold, a sight new to me—an avalanche had evidently taken place
from the glacier into the very bed of the great cataract, and the
consequence was that the stream was as nearly choked as could be
with balls and ellipsoids of ice, from the size of its common stones
to that of a portmanteau, which were rolling down with it wildly,
generally swinging out and in of the water as it waved, but when
they came to the shallow parts tumbled and tossed over one another,
and then plunging back into the deep water like so many stranded
porpoises, spinning as they went down, and showing their dark backs
with wilder swings after their plunge—white as they emerged—black,
owing to their clearness as seen in the water, the stream itself of a
pale clay colour, opaque, larger by one-half than ever I saw it, and
running, as I suppose, not less than ten miles an hour, the whole
mass—water and ice—looking like some thick paste full of plums or
illlmade pineapple ice with quantities of fruit in it; and the whole,
looking like a solid body (for the nodules of ice hardly changed
their relative position during the quarter of a minute they were
severally in sight), going down in a mass, thundering and rumbling
against the bottom and the shore, and the piles of the bridge, it
made one giddy to look at it; and this the more, because on raising
the eye there was the great cataract itself—every time it was seen

1 See Vol. VI. pp. 542-344 n.
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startling one as if it had just begun, or were increasing every in-
stant, like a large avalanche bounding and hurling itself hither and
thither, as if it was striving to dash itself to pieces, not falling
because it could not help it—and behind, there was a fearful storm
coming up by the Breven, its grisly clouds warping up as it seemed
against the river and cataract, and pillars of hail behind.”

Two more of his drawings of the time are here introduced—one
(Plate A) of the Mer de Glace at Chamouni, the other of the chain
of Mont Blanc, as seen from the Col de la Seigne, looking towards
Courmayeur (Plate B). TFor the time, however, Ruskin laid by his
observations and drawings of the mountains, for he was now to devote
the greater part of three years to The Stones of Venice! In the early
summer of 1854 that long task was over, and he set out again for
Switzerland and Chamouni. On this tour the observations of 1849
were supplemented, and Ruskin felt himself equipped for the continua-
tion of Modern Painters.

The fourth volume of Modern Painters, with its close analysis and
description of mountain structure, formed in the author’s opinion, as
stated in this volume (p. 568), “the most valuable and least faultful
part of the book.” He began to republish these chapters in 1884
in a series of reprints entitled In Montibus Sanctis.? Geologists also
account them the most important of his contributions, or aids, to
their science. “We must not forget his services to our science,” said
the President of the Geological Society in an obituary notice of
Ruskin, “in directing the attention of artists and others to the effect
of geological structure, and of the characters of rocks, on scenery™;
and the speaker added that the chapters in Modern Painters “might
be read with advantage by many geologists.”® Ruskin himself made
a more modest claim for them; they ¢“should be read,” he said, “to
young people by their tutors as an introduction to geological study.”*

Certainly those chapters are typical of Ruskins point of view in
approaching geology. He was little interested in unknown ages and
immeasurable forces. And so, in Deucalion, Ruskin defines “our own
work” as beginning where all theory ceases, and as being the study
of forms which have “actually stood since man was man” (p. 1138).

; '?(;,le the sum}x}lary of these years in Vol. V. p. xxxi.
'he notes which he appended in that year to the chapters will be f nd in
Vol. VL at pp. 116, 121, 122, 124, 126, 128, 131, 132, 133,})135, 136, 138 Post-
scripts at pp. 127, 145; the Preface to the reprints, in Vol. III. P 6%8. ’
3 Annual address by the President, William Whitaker, F.R.S. May 1900 : see
the Quarterly Journal of the Geological Society, vol. 56, pp- Ix., Ixi. ’
* Modern Painters, vol. iv. (note of 1885), Vol, VI, p. 128,
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Similarly in a letter to his friend, Mr. A. Tylor, who had sent him a
paper from the Geological Magazine,! he wrote (1875):—

“1 am grateful to you for sending me the binomial curve and
the Glaciers on Mount Sinai—but it’s all much too grand and far
away back for me. I don’t care three farthings what happened
when Mount Sinai was under ice.

«] want to know how long the Staubbach has been falling
where it is in the Valley of Lauterbrunnen, and why it hasn’t cut
itself further back?

«There’s a mere nutshell of a question for you geologists. You
ought to crack it for me as easily as a squirrel does a beech-nut,
and give me my question out of the shell. But I can’t get anybody
ever to answer about what I want to know.”

The bent of Ruskin’s mind, in all such studies, was severely practical
(p. 166). He turned away from theory, conjecture, speculation, to what
could certainly be known, seen, drawn, and measured. In Deucalion,
and elsewhere, he often speaks with seeming contempt of ‘science”
and “men of science™; but, as one of the acutest of his critics has
pointed out, this was a piece of literary finesse. “It was on the point
of science that issue was joined; and if he did not reproach his adver-
sary in that this adversary was too little, and not too much, a man
of science, he reproached him to no purpose.”? And, in fact, what
Ruskin claimed for his own writings on mountain form is that they
are of observation, experiment, and verification all compact. What
he wrote was founded not on what he had read in books, but on his
own “watchings of the Alps™; he “closed all geological books,” and
set himself “to see the Alps in a simple, thoughtless, and untheoris-
ing manner, but to see them, if it might be, thoroughly.”® Hence, he
asserted that the work of Proserpina, which was tentative, was “quite
different from that of Deucalion, which is authoritative as far as it
reaches, and will stand out like a quartz dyke, as the sandy specula-
tions of modern gossiping geologists get washed away.”*

Ruskin, then, in Modern Painters limited himself to what could be
securely seen in mountain form. But incidentally he touched upon

! For this paper see p. 290 n., and compare p. 368. For other references to
Mr. Tylor, see p.§316 n., Vol. IV. p. 107, Vol. XV. p. 369, and Vol. XXIII. p. Lii.

® John Ruskin, by Mrs. Meynell, p. 245. Mrs. Meynell calls attention, as an
example of Ruskin’s ‘“ exquisite and characteristic wit,” to his criticism of Tyndall’s
phrase ¢‘contact with facts,” as expressive merely of ‘“occasional collision with
them.” See below, p. 285.

3 Modern Painters, vol. iv. (Vol. VL pp. 214 n., 475).

 Proserpina, ii. ch. i. § 42 (Vol. XXV. p. 413). Compare, below, p. 197.
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