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¢ Ce n'est pas avec d’immenses connoissances qu’on parvient toujours & mieux voir
que les autres, ¢est par une bonne methude toujours secondee de I'observation.  Sur-
tout, Pobservation.  C'est ee qui fait que le Chimiste, enferme an milieu de son
Taboratoire ot de ses fourneaus, est souvent un mediocre naturaliste et un mawvais

géologue : il voit bien Ly, peut-étre, comment. la Nature a fait dans une pierre; mais

c'est dans les champs, cest sur Ja cime des monts, gu'on voit comment elle « fait

—MOuNTLOSIER, Essal sur la Théorie des Voleans & Awvergne, p. 139,

»

sur le globe,

“ 11 0’y a peut-étre pas dans tout I"univers une contre® oit les terraing voleaniques

soient plus varies, mieax lies entre eux, ot par eonséquent plus instructifs, que

dans le milien de la Franee.”—VoN Buen, Lettre a Pictet.
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PREFACE.

WuiLe resident in Italy during the winters of 1817-
18-19, I had observed with great interest the voleanic
phenomena of Vesuvius, Etna, and the Lipari Isles,
and paid considerable attention to the structure of the
district west of the Apennines, between Santa Fiora
in Tuscany and the Bay of Naples, which presents
unmistakeable traces of volcanic action on an extensive
scale, though no eruption has taken place there within
the historical period. "
After my return to England, being for some time at
Cambridge, I had the advantage of frequent intercourse
with the late Professor E. D. Clarke, who was himself
well acquainted with volcanic Italy, and Professor
Sedgwick, at that time commencing his distinguished
career as a geologist. The doctrines-of Werner were
then so completely in the ascendant that it was con-
sidered little better than heresy to dispute any of
them. Yet it appeared to me, from the knowledge of
igneous rocks I had acquired in Italy, that the dogmatic
canon of that school which denied a volcanic origin
to the Fletz Trap-rocks (as basalt, clinkstone, and
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trachyte were then éalled), and declared them to be
precipitations from some archaic ocean, was signally
erroneous. “

My two friends agreed with me in the opinion that
the error of the Wernerians in undervaluing, or rather
despising altogether as of no appreciable value, the
influence of volcanic forces in the production of the
rocks that compose the surface of the globe, formed
a fatal bar to the progress of sound geological science,
which it was above all things desirable to remove.

Being shortly after free to choose my path of travel,
I determined to examine with carce such evidence upon
this point as might probably be found in Auvergne
and the neighbouring districts—a country where the
products of extinet voleanos are brought into contact
with some of the carliest crystalline rocks, as well as
with the most recent (tcrtinry and freshwater) strata.

For this purpose, in the beginning of June, 1821, I
established myself at Clermont, the capital of the
department of the Puy de Dome, and passed some
months in continual examination of the geology of
the neighbourhood ; removing from thence, a® it became
convenient, to the Baths of Mont Dore, Le Puy
(Haute Loirc), and Aubenas (Ardéche). I afterwards
revisited Italy, where I had the good fertune to
witness by far the most important eruption of Vesuvius

that has occurred within this century—that of October,
1822,
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On my return to England in 1823, I published a
volume on the ¢Phenomena of Volcanos’® In that
work unfortunately were included some speculations
on theoretic cosmogony, which the public mind was
not at the time prepared to entertain. Nor was this,
my first attempt at authorship, sufficiently well com-
posed, arranged, or even printed, to secure a fair
appreciation for the really sound and, I believe,
original views on many points of geological interest,
which it contained. I ought, no doubt, to have begun
with a description of the striking facts which I was
prepared to produce from the volcanic regions of
Central France and Italy, in order to pave the way for
a favourable reception, or even for a fair hearing, of
the theoretic views I had been led from those observa-
tions to form.

Indeed this obvious error was pointed out in a very
friendly manner by the Quarterly Reviewer of this
Memoit on the ¢ Geology of Central France,” which
was shortly after published.t That article was, 1
believe, the first essay of my distinguished friend
Sir Charfes Lyell, in the path of geological generalisa-
tion which he has since so successfully pursued. And
I have sometimes ventured to think that during ifs
composition he may have imbibed that philosophical

# ¢ Considerations on Volcanos, &c.,” 1825,
+ Quarterly Review for May, 1827,
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conviction as to the true method of inquiry into the
past history of the globe’s surface, namely, through a
careful study of the processes actually in operation
upon it, which is the leading principle of his deservedly

popular works.* .

* This was the pervading idea of both my carly works, as will appear from
the following passage in the Preface to the ¢ Considerations on Voleanos,” pub-
lished in 1825, ]

“ GGeology has for ity business a knowledge of the physical processes which
are in continual or occasional operation within the limits of our planet, and the
application of these laws to cxplain the appearances discovered in our geognos-
tica] researches, so as from these mateérials to deduce conclusions upon its pa#t
history. .

“The surface of the globe .exposes to the eye of the geognost abundant
evidence of a variety of changes which appear to have succeeded one another
during an incaleulable lapse of time. These changes are chiefly,—

“ 1. Variations of relative level between different constituent parts of the
surface of the terraqueous globe.

¢« 2. The destruction of former rocks and their reproduction under new forms.

¢ 8. The production of new rocks upon the earth’s surface.

“ Geologists have hitherto usually had recourse, for the explanation of these
changes, to the supposition of sundry violent and extraordinary catastrophes,
cataclysms, or.geueral revolutions. .

“ As the idea imparted by the terms cataclysm, eatastrophe, or revolution,
is extremely vague, and may comprehend anything you choose to imagine, it
answers for the time as an explanation ; that is, it stops further inquiry. But
it has the disadvantage of stopping also the advance of the seience by involving
it in obscurity and confusion. . :

“ T, however, instead of forming guesses as to what may Hhive been the
possible causes and nature of these changes, we pursud that which I conceive
to be the only lrgitimate path of yeological inquiry, and begin by examining
the laws of nature which are actually in force, we cannot but perceive that
numerous physical phenomena are going on at this moment on the surface of
the globe, by which various changes are produced in its constitution and
extornal character. These processes are principally: I. The atmospherie
phenomena, including the laws of the circulation and residence of wWATER on
the exterior of the globe,  I1. The action of carthquakes and volcanos. And the
changes effected before our eyes, by the operation of these causes on the consti-
tution of the earth’s crust, are chiefly,—

“ 1. Changes
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My purpose at all events was fulfilled. The Wer-
nerian notion of the aqueous precipitation of “ Trap”
has since that date never held up its head.. And I
had good grounds for believing that the publication of
the first edition of this Memoir, illustrated by an
atlas of maps and drawings, which presented *oculig
fidelibus” convincing evidence of the identic origin
of ancient sheets of basalt crowning high mountain
platforms, and contiguous -lava-streams so recent as

* 1. Changes of level.

“« 2, The destruction of some rocks and the reproduction of others from their
materials,

« 3. The production of rocks de novo from the interior of the globe upon its
surface,

“ Changes these which, in their general character at least, bear so strong an
analogy to those which appear to have occurred in the earlier ages of the
world’s history, that until the processes which give rise to them have been
maturely studied nunder every shape, and then applied with strict impartiality
to explain the appearances in question ; and until, after o closa investigation,
und the most liberal allowance fur all possible variations and an wndinited
series of uges, they have been found wholly inadequate to the purpose, it would
be unphilosophical to have recourse to any gratuitous and unexampled
hypotheses for the solution of these analogous facts,

“ The study of the processes by which these offects are at present produced on
the surface of the globe, forms, therefore, a most important, but unfortunately
most neglected, branch of geology.”

1 went on t§ say, that the work then produced was intended as a contribu-
tion to our knowledge Bf that division of the subject which relates o * the
phenomena produced on the exterior of the globe by the devclopment of its
internal and subterranean activity,” leaving to others, or to a future work, a
corresponding inquiry into ¢ the laws which determine the atmospheric influ-
ences, or the decomposition of rocks by air, light, clectricity, or magnetism,
and the conduct and mechanical effects of water on the surfncg of the globe,
and on its solid parts.”

Let me hint in passing, that this latter branch of inguiry has not yet,
perhaps, been sufficiently pursued in detail, even by Sir Charles Lyell, or any
ather geologist.
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still to appear cascading over the lips of craters of
scoriee, did assist in no small degree in putting an
extinguisher on the then fading and flickering, but
shortly before insolently triumphant, dogma. It had,
likewise, I may hope, some share in directing attention
to the vast influence exercised on the crust of the carth,
not only by voleanic outbursts, but also by the erosive
forces of rain and rivers, acting slowly and gradually,
but through periods of immeasurable duration, upon
the surface of supra-marine land.*

The edition of this Memoir printed in 1826 soon
became exhausted. I was, however, unwilling to
reprint it without previously revisiting the country of
which the volume treats, and convincing myself of the
accuracy of its descriptions; but it was only in the
course of the past summer that I succeeded in accom-
plishing this.

Meantime Sir Charles Lyell and Sir Roderick
Murchison, and many others, had followed me to
Auvergne, and I had reason to believe were satisfied
with the fidelity of my views and descriptions. The
French geologists have also since that time paid
more attention to this most interesting portion of their
country than they had previously given to it. And I
have been gratified to find many of the most trust-
worthy among them put forward views coinciding with

See last note.
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my own upon the several problems which there offer
themselves for solution. I may instance M. Constant
_Prevost, whose ideas on the volcanic formations of
that country, as expressed in a paper read before the
Geological Society of France in 1843,* arc identical
with those which form the staple of my original
volume.t So likewise are those of M. Bertrand de

* Bulletin XIV., p. 218-224.

t M. C. Prevost, as well as M. Pissis, and some other practical observers,
have, with good reason, from the first, endeavoured to stem the current of
opinion, which, among the Parisian geologists for some years so unfortunately
set in favour of that most unphilosophical theory of ¢ Elevation Craters,” first
suggested by M. de Buch, and afterwards warnly espoused by MM. Klie de
Beaumont and Dufresnoy. Next to the exploded theory of Werner, T know
of no fallacy that has so much impeded the march of true scicnce, or heen so
obstinately persisted in.  Such a notion could only find favour with geologists
who had never witnessed the phenomena of volcanic eruptions on a large scale,
and consequently had no conception of the normal mode in which their products
are disposed. o ono who has had that advantage, the theory does not appear
to merit serious discussion. Pushed as it has been to extremity by the two
Iast-named authorities, it in fact denies a volcano to be eruptive at all, that is
to say, to be productive of any appreciable amount of lava or fragmentary
watter ; since such products, if they really accompanied in enormous quan-
titics (as observers have been in the habit of believing from the evidence of
their scnses) the often repeated cruptions of active voleanos, must have
accumulated about the orifice in the form of a mountain composed of those
same multiplied beds of intermingled lavas and conglomerates, which these
geologists persist in asserting not 1o have produced the mountain or its parasitic
cones, which our eyes sée them at work upon, but to have filled some supposed
pre-existing hollow, afterwards raised by some sudden and anomalous process
into the form of a mountain! It has never, of course, been deuied by any sound
writer on volcanic action, that a certain proportion of the frame of a volcanic
mountain may have been partially elevated by those expansive throes or
earthquake shocks which usually precede or accompany every eruption, and
attest the production of fissures through its solid framework : which fissures
being filled by thex‘intumespent lava welling up from below, will no doubt
when this is consolidated within them in the form of ‘dykes, permancntly raise
and add in some degree to the bulk of the mountain, by what Sir C. Lyell
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Doue, ably given in his description of the environs of
Le Puy. MM. Le Coq and Bounillet have done me
the honour to take many of my panoramic and other
views as models for the illustrative -engravings to
their different works on the geology of. Auvergne.-
Messrs. Rozet, Pissis, Ruelle, and others, many of
whom were efnployed on the Government Geological
Survey of the country, still in progress under the
Ecole des Mines, have also printed or communicated to
the Geological Socicty of France papers of interest on
the tertiary and volcanic formations of Central France.
Great light has likewise been thrown on the Palweon-
tology of this district by the zealous researches and

aptly calls an “inward growth.” Observations on the amount of matter
compaosing the dykes, which are 80 frequent towards the centre of every
voleanic mountain, would indicate perhaps a proportion of one-sixth or less of
the substance of the central part of the cone as having been formed in this
manner.  And in some such proportion, elevation, in the sense implied by the
elevation-crater theorists, may be admitted to have assisted in the production
of the central summits, DBut at a distance from these few dykes are found,
and there is no reason to doubt that the great bulk of such mountains owes
in cvery case its formation to the heaping up of ejected miatters, whether frag-
mentary or inthe form of eongealed lava-currents ; a process which in fact may.
be witnessed in active voleanos, as the normal phenomena of every eruption.
Any other view seems to me opposed not merely to the rules of philosophical
anslogy, but even to the evidence of the senses.  The weight of authority un-
fortunately thrown into the scale iv favour of this theory by geologists of such
repute and influence as MM. de Beaumont and Dufresnoy has been the leading
cause of the uncertain views and imperfect knowledge even now existing among
French geologists on the great extinet voleanos of their own country. The
clue to an understanding of a voleanic district must of course be a sound know-
ledge of the “ modus operandi” of voleanic action ; and this has been wanting
in the modern schoul of Parisian geologists, with the exception of some few,
who, like MM, Prevost and Pissis, above mentioned, have had the courage to
; the influence exercised by two or three * great names.”
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able publications of MM. Croizet, Jobert, Bravard,
Aymard, and Pomel.

The publication of the ¢Explication de la Carte
Géologique de la Francey by MM. Elie de Beaumont
and Dufresnoy, has not yet reached those chapters in
which the preface professes an intention to treat of the
tertiary and volcanic formations of Central France.
M. Le Coq is, I believe, engaged on a general work
of this nature on Auvergne, to be illustrated by a
geological map. But no portion of this work either
has as yet been made public.

Under these circumstances, none of the publications,
whether of French or English writers, which have yet
appeared can be considered to afford that gencral view
or detailed description of the very remarkable series of
geological facts presented by this country which they
undoubtedly merit, or which any visitor desirous of
examining its phenomena would wish to have in his
hand as a guide. I have therefore been led to suppose
that a new cdition of my Memoir, with such emenda-
‘tions and additions as time and the further observations,
whether of myself or others, might suggest, would be
acceptable at the present time. It will be seen that
though I have found it desirable to recast some of the
introductory chapters, the body of the work is still the
same as was printed®in 1826, Indeed on my late visit,
I found no reason to alter the conclusions I had come to
in 1821. Not possessing sufficient acquaintance with
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Paleontology to venture on determining, of my own
authority, the specific characters of the organic remains
found in association with the rocks, whether tertiary
or post-tertiary, of the distriat, I have given catalogues
of its fauna from the works of MM. Pomel and Aymard
in an Appehdix, to which the text refers at the proper
place. The illustrations have been recast and engraved
on wood on a reduced scale, for the advantage of
their heing folded into the compass of an 8vo. volume,
instead of necessitating, as in their original shape, an
inconvenient accompanying folio atlas. '

Of the maps, that of the Chain of Puys west of Cler-
mont is nearly in the same state in which it appeared
in the first edition. And I may add that it was entirely
compiled from my own observations on the spot, on the
basis of a sheet of Cassini’s old Survey, as I had no
access at the time to Desmarest’s map, from which it
has, I believe, been supposed that I took the details.

The other gencral map of Central France is copied
from the ¢ Carte Géologique de France,’ of MM. de
Beaumont aud Dufresnoy.
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GEOLOGY AND EXTINCT VOLCANOS

CENTRAL FRANCE.

CHAPTER 1

GRANITIC PLATEAU AND MARINE STRATIFIED FORMATIONS.

THE parallel of 46-30, passing nea:- tthe towns of Chiteauroux
and Chélons-sur-Saéne, will be found to divide France into two
nearly equal portions, of which the northern may be considered
as a vast plain, whose waters flow gently towards the north and
west through the Seine and the lower Loire. South of this line
the surface continues to rise with a gradual slope, so as to form
an inclined plane, which progressively acquires an elevation of
more than 3000 feet above the sea in the Auvergne and Forez,
and a still greater in the Gevaudan and Vivarais, where it
reaches the height of 5500 feet. Here it is abruptly cut down
by the deep. valley of the Rhone, which, running nearly due
north and south, separates it from the ranges east of that river,
in the departments Dréme, Istre, and Hautes Alpes. On the
south - west also this high ground rapidly descends through
broken and irregular embranchments to the basin of the
Gironde. It may, in fact, be considered as a triangilar
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platform, tilted up at its south-eastern angle, and declining
gradually to the north-west. The principal mass of this ele-
vated distriet is compoa;ed of primary crystalline rocks, chiefly
granite, overlapped on all sides by secondary strata belonging
principally to the Jurassic system, which, at its southern
extremity, attain a considerable elevation in the chain of the
Cevennes,  Abstraction is in this description made of the
volcanic products which rise, like enormous protuberances,
from the higher parts of the elevated granitic platform. It
is also deeply indented by the valleys of the upper Loire and
Allier. These, on some points, acquire considerable width ; the
first in the basing of Montbrison and Roanne, the latter in the
plain of the Limagne. Several detached basins of carboni-
ferous sundstone occur within this district, seeming to have
been deposited in hollows or estuaries of the original island
of primary rocks. And there are vestiges of four geographic-
ally distinet deposits of as many freshwater lakes belonging to
the tertiary period, oceurring severally in Auvergne, the Forez,
the Cantal, and the Velay.

The granite of this district varies much in character, often
within véry narrow limits passing into gneiss, and sometimes,
especially on its southern and western borders, into micaschist,
talcosc-schist, or serpentine. The mica is sometimes replaced
by pinite, cither in amorphous nodules or crystallized in hexa-
gonal prisms. It is here and there traversed by veins and
dykes of fine-grained granite, of compact felspar, and of felspar
porphyry. The felspar of the granitic rocks sometimes takes
the form of large twin crystals, occasionally rose-eoloured, like
those of Baveno. The quartz often also presents beautiful erys-
tallizations. The amethysts of Le Vernets, near Issoire, have
long been known in commerce. In metals this primary district
is not rich. Iron is very generally disseminated, but is only
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worked on a large scale at Alais (Gard), and at Rive de Gier,
in the coal-basin of St. Etienne (Loire). Near Pont Gibaud
argentiferous sulphuret of lead occurs, and has been wrought
lately at a considerable expense, but, it is beliéved, with no
great success. The same ore occurs near Villefort (Ardeche),
and in the departments Aveyron and Lot, generally accompanied
with manganese. The granite round Ardes (Puy de Déme) and
Massiac (Cantal), and the mica-schist of the Lozdre, are rich in
antimony. Copper is rare, but some veins in the Aveyron are
supposed to have been anciently worked by the English when
they were in possession of the country. Near Limoges and
St. Yrieix the gneiss rock is decomposed into a kaolin of great
purity, which has long supplied the china factories of Sévres and
Paris, and is even exported to the United States. Generally,
the granite decomposes readily on the exposed surfaces, and pre-
sents therefore rounded outlines; while the gneiss, containing
more quartz and mica, and having a schistose divisionary struc-
ture, exhibits peaked eminences and precipitous escarpments.
The mica-schist passcs on some points into clay-slate, as near
Alassac (Correze). With the only other exception of the very
limited district of I'arare, between the Rhéne and Loire, where
a quartziferous Bandstone, probably Devonian, and accompanied
with anthracite, has been penetrated by a large outburst of
red porphyry, the entire region of Central France contains, I
believe, scaréely any sedimentary strata more ancient than -the
carboniferous; the Cambrian, Silurian, and Devonian series
being generally absent. The coal-measures are sometimes asso-
ciated with triassic strata, but much more usually with lias,
and other memBers of the Jurassic system. In connection
with these strata, both arenaceous and calcareous, coal is found
in detached patches nearly all round the granitic platform,
and, as already observed, on many points within its imits,
B2
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especially on one straight line crossing it from north-north-east
to south-south-west, from near Moulins to Mauriac. The direc-
tion of this line is remarkably coincident with the apparent axis
of the granitic dome, and with the neighbouring volcanic range.
The tost important of these coalfields are at Autun (Sadne et
~ Loire) ; Decize (Nievpe); Villefranche and Bert (Allier); Bras-
sac, in the basin of the Allier, near Lempde; St. Etienne and
Rive de Gier (Loire); Lavoulte, Prades, and Joyeuse (Ardéche) ;
Alais and Garges (Gard); Creuze and Bedarrieux (Hérault);
Sansac, Layssac, and Aubin (Aveyron); Brives (Correze) ; Bourg-
lastic and Bassignac, in the basin of the Dordogne; Bort and
St. Eloy (Puy de Déme).

An extensive series of limestone strata, belonging to the lias
and oolite group, embraces (as has been before observed) the
whole granitic platform like a frame; on its southern border
especially, these calcareous rocks assume a remarkable develop-
ment, forming a large proportion of the surface of the depart-
ments Aveyron, Lozere, Gard, and Ardeche. They constitute a
vast elevated platform, sloping graduelly from the primary range
towards the south-west, and intersected by a few deep gorges,
scarcely wider anywhere than the bed of the river that flows at
the bottom of each. The stratification being néarly horizontal,
“though dipping to the south or south-west, this formation exhibits
a series of flat-topped hills bounded by perpendicular cliffs 600
or 800 feet high. These plateaux are called “causses” in the
provincial dialect, and they have a singularly dreary and desert
aspect from the monotony of their form and their barren and
rocky character. The valleys which separate them are rarely of
considerable width ; windjng, narrow, and N but impassable
cleft-like glens predominate, giving to the “Cevennes” that
peculiarly intricate character which enabled its Protestant
inhabﬁénts in the beginning of the last century to offer so
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stubborn and gallant a resistance to the atrocious persecutions
of Louis XIV.

The lias underlying the oolitic beds is often represented by
blue schistese marls or sandstone, and occasionally by ma.gneman
limestone, especially in the departments of Dordogne, Lot, and
Aveyron,
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CHAPTER 1L
TERTIARY FORMATIONS.

SoMe three or four depressions in the surface of the elevated
granitic tract described above appear to have been occupied,
from an early period in the tertiary wra, by as many freshwater
lakes. These have left the proofs of their former existence in
sedimentary strata of clay, marl, limestone, and sandstone, fre-
quently containing the remains of numerous species of fresh-
water mollusks, under such circumstances as to show that they
were deposited for the most part in tranquillity along the shores
and at the bottom of these basins, until they had accumulated
to a thickness of several hundred feet. DBut the lakes have long
since been drained—probably through the effect of some of the
subterruncan convulsions of which this country has evidently
been ,the theatre; and these lacustrine strata have been cut
through, worn down, and degraded by the usual denuding
agencics, pluvial and fluviatile, until but small portions of them
remain to tell the tale of their former enormous development.
The original boundaries of these several lakes, though not to be
laid down with perfect accuracy, may be more easily recognised
than is usually the case with such formations, since their lowest
deposits are seen almost everywhere resting against the granite
ranges which, no doubt, formed their shores, The accompany-
ing map marks with sufficient accuracy the general disposition
und limits of these lacustrine formations. '
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I. LACUSTRINE FORMATION OF THE LIMAGNE D’AUVERGNE,

The largest of these lakes covered the surface now occupied
by the wide and fertile valley of the Allier, called la Limagne
&’Auvergne, extending from Brioude in the south to some
distance beyond Moulins on the north, having an average width
of near twenty miles. It was bounded laterally by two parallel
granitic mnées, that of the Forez, which divides the waters of
the Loire and Allier on the east, and that of the Monts Ddmes,
which separates the Allier from the Siouls on the west.  An arm
of the saume lake also cvidently reached some {‘vny up the valley
of the Loire from the junction of that river and the Allier to the
neighbourhood of Roanne. The lower levels of this great valley-
plain are for the most part superficinlly covered with alluvium,
composed chiefly of pebbles of granite, gneiss, trachyte, and
basalt.*

nearly horizontal strata of sand, sandstone, calearcous marl, clay,

The substratum, wherever it shows itself, consists of

or limestone, none of which observe a fixed and invariable order
of superposition. Several hills also composed of the same strata
rise from the plain, generally connected more or less with the
granite ranges on either side. They were very justly described
by M. Ramond, writing in 1815,f as *scattered relics of ageries
of beds which once covered the actual surface of the valley,
and constituted an ancient plain much above the level of the
present one.”

Many of these fragments have evidently been protected from
the destruction that has involved the greater part of the forma-
tion by a covering of basalt; others owe their preservation to o

* The compilers of the ‘Carte Géo-
logique de la France’ class these allu-
vial beds into two divisions, one sup-
posed to be of recent origin, the other
referred to the Pliocene or upper Ter-
tiary period, from its contuining fewer

pebbles of basalt, and generally occur-
ring at higher levels, than the existing
river-beds. But these distinctions db
not seem to me as yet well made out.

+ Mémoire sur le Nivellement des
Mounts Démes.
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similar capping of horizontal strata of a hard and durable lime-
stone of a stalagmitic character to be described hereafter. These
hills are seldom found in immediate union with the granite
ranges, but are in general separated from them by shallow trans-
verse valleys, so that the precise junction of the two formations
is not often observable. DBut where this can be seen the lowest
arenaceous beds are usually found to lean against the granite,
sometimes at a considerable angle.

The principal divisions of the lacustrine series may be classed
as—1st, grit andr conglomerate, associated with red, blue, and
white marls and sandstomes; 2ndly, green and white foliated
marls ; Srdly, limestone or travertin, often oolitic.

1. The sandstones and conglomerates forming the first or
lowest of these divisions were considered by M. Brongniart, who
gave them the name of * Arkose,” to be of secondary and marine
formation, and to be much anterior to the lacustrine strata with
which they are associated ; and several of the French geologists
have followed him in this view. As they rarely contain any
definite organic remains, either alternative seems at first
tenable. DBut on a closer examination there is no difficulty in
recognising the occasional alternation of these sandstone-beds
with%he calcareous strata containing freshwater «shells,* and
I have therefore no doubt of their belonging to the lacustrine
series. They usually are seen resting directly on the granite
edges of the basin, from the detritus of which they are evidently
derived. Some beds consist of a conglomerate of worn pebbles
and fragments of granite, gneiss, mica-schist, porphyry, the
rocks of the adjoining elevated district, but without the admix-
ture of basaltic or any other volcanic rocks, These arenaceous
strata are not continuous round the margin of the lake basin,
being rather disposed here and there, like the independent deltas

For example, in the hills called les Cétes and Chanturgue near Clermont.
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which grow et the mouths of- torrents, along the borders of
existing lakes.*

Other beds consist of a quartzose grit formed of separate
crystals of quartz, mica, and felspar, evidently formed dn situ
from the disintegrated materials of the granite on which they
rest, and from which they are scarcely to be distinguished. The
cement is generally siliceous, and the resulting rock is some-
times hard enongh to be used for millstones. At other times
the cementing matter is calcareous, and the stone more brittle.
The calcareous matter sometimes is aggregated into nodular
concretions, passing into solid beds of Limestone resembling the
Italian travertin or the deposits of mineral springs. It occa-
sionally contains crystallized sulphate of barytes in veins, chal-
cedony, and bitumen. The most largely developed of these
arenaceous beds are, however, those of red, blue, #nd yellow
marls and sandstones, which present an aspect absolutely iden-
tical with the secondury new red sandstone and marl of England,
Some of these strata are very friable, others sufficiently compact
to be quarried for building-stone. They are, like the con-
glomerates above mentioned, with which they occasionally
alternate, evidently derived for the most part from the degrada-
tion of the adjoining granite or gneiss, which is in fact deen to
decompose into an alluvium very similar to these tertiary sands
and marls. The calcareous element, where it occurs, was, no
doubt, added from the interior of the primary erystalline rocks,
whence even now issue many springs depositing large quantitics
of carbonate of lime, and which must have been the source of
the far greater bulk of that material composing the marly strata
generally superimposed to the sandstones.

2. Green and white foliated marls. Sir Charles Lyell observes

* Lyell, Man,, p. 698.
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that the same primary rocks which, by the partial destraction of
their harder parts, gave rise to the quartzose grits and con-
glomerates before mentioned, would, by the ‘reduction of the
same materials into powder or fine mud, and the decomposition
of their felspar, mica, and hornblende, produce aluminous clay,
and, by admixture with carbonate of lime from the springs,
caleareous marl. This fine sediment would naturally be carried
out to a greater distance from the shore than the coarser
materials which are usually found in the immediate neighbour-
hood of the granitic borders. These chalky marls certainly
attain a thickness in some spots of 600 or 700 feet. They are
for the most part either light yellowish green or white, and
have very much the aspect of chalk, with, like it, a semicon-
choidal fracture when the strata are sufficiently thick. Usually,
however, they arc thinly foliated—a character which arises
from the innumerable thin shells, or carapace valves, of that
minute animal called cypris, which is known to moult its
integunients periodically, differing in this from the conchi-
ferous mollusks. On other points flattened stems of charee,
or myrinds of small paludine or other freshwater shells, may
be observed by the microscope to occasion this foliation, which
is carried to such a degree that twenty or thirty laminwe ma}
often be counted in the thickness of an inch.

3. Interstratified with the marls we find thick beds of an
oolitic limestone resembling our Bath stone in colour and strue-
ture, and, like it, acquiring greater hardness on exposure to the
air. At Gannat and elsewhere this rock contains land-shells
and bones of quadrupeds and birds. At Chadrat the oolitic
grains are so large as to deserve the name of pisolites, the small
spheroids combining both the radiated and concentric structure.

But the most remarkable form assumed by this freshwater
limestone is that called * Indusial,” from the cases, or indusie,
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of caddis-worms (the larve of Phryganew), great heaps of which
have been incrusted as they lay by carbonate of, lime. and
formed into a bard travertin or stalagmitic limestone. This
rock is seen sometimes to form ranges of concretionary nodules,
at others continuous beds, one over another, with layers of the
folinted marls interposed.

It is well known that certain varieties of the Phryganea (or
caddis-fly) are in the habit, when in their caterpillar state, of
clothing their bodies with a cylindrical case compoged entirely
of minute river-shells of some single species—helices, mytili,
planorbes, or other—united by glutinous filaments, and disposed
in some sort of order around. These habitations are quitted
when the insect’s metamorphosis is completed; and on the
banks of rivers or marshes frequented by them, heaps of such
empty cases may be observed. If we supposc them in this state
to be exposed to be incrusted by calcareous matter from the
depositions of some neighbouring spring, they will assume pre-
cisely the appearance of the remarkable rock which we find in
Auvergne, composing repeated strata of considerable bulk, alter-
nating through a thickness of several hundred feet with the
more ordinary marls. The surfaces of these beds are usually
mammillated or botryoidal, and the calcareous matter enveloping
the Indusiwe is arrangéd congentrically in the manner of a stalag-
mite. Where the bed is thinnest, the continuity is often inter-
rupted or prolonged in separate nodular concretions of the same
_ kind imbedded in loose sand. The minute shells surrounding
the larva-cases are usually the Bulimus atomus of Brongniart, or
a small Paludina. More than a hundred of these shells may bo
counted round a single tube, and ten or twelve tubes may be
found packed together irregularly in a single cubic inch of the
rock. When it is added that repeated strata of this kind eight
or ten feet thick appear to have covered very many squure
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miles—originelly, perhaps, indeed the whole plain of the
Limagne, measuring forty miles by twenty-—some idea may be
~formed of the countless myriads of minute animals belonging to
one or two species only of mollusks which must have formerly
lived and died on the bottom or shores of this extensive lake!
The places where I have observed these characteristic beds best
developed are on the hills of Gergovia above Romagnat, at the
Puys Girou, de Jussat, de la Serre, de Monton, de Dallet, at
Mont Chagny, Mont Jughat, and Les Cotes near Clermont; at
Davayat near Riom; at Aigueperse, Gannat, Mayet d'Ecole, St.
Gerard-le-Puy, between Jaligny and la Palisse, at Pont Bar-
raud, &c. It is unnecessary to suppose that the Phryganesw or
the mollusks all lived precisely on the spot where their remains
are found. They may have multiplied in the shallows near the
margin of the lake, or in the streams by which'it was fed, and
the cases have been drifted into the deep water, perhaps (as is
suggested by Sir Charles Lyell) borne upon the masses of littoral
reeds to which they were attached, when these were torn away
from the banks by storms, and floated out by the winds and
currents to great distances.* Sometimes, instead of the Indusie,
the calcareous incrustation appears to have enveloped the reeds
themselves, grasses or mosses growing on the bank. At others
the beds lose their stalagmitic character, and appear as a
compact earthy limestone of an ochreous yellow colour, and
contain large shells of the genera Helix, Planorbis, or Liymneus.
The testaceous matter is often replaced by calcareous spar, occa-
sionally by bitumen, which appears too in veins or crevices of
this rock. Some are traversed by veins of flint or semi-opal.
Indeed the whole rock becomes in some parts highly siliceous,
breaking into sharp splinters with a conchoidal fracture. And

* Munual, p. 202, ed. 1856.
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some resemble in mineral character the secondary lithographic
limestone of Chéteauroux. The calcareous marls often contain
much gypsum, selenite filling the fissures of the rock and of the
associated marls; and that so abundantly as to bp extracted for
commercial purposes — as at the Puys de Coran, de Millefleur,
and the Butte de Montpensier.

In general it is in the more solid strata just described, rather
than in the large intervening deposits of white, soft, foliated
marls, that are found the remains not only of mollusks, but
also of the vertebrated animals, of which a very copious cata-
logue has been published by M. Pomel.* Carnivora, Insectivora,
Rodentes, Ungulata in numbers ; and among them the anthraco-
therium, rhinoceros, dinotherium, cwnotherium, and paleocherus ;
Ruminants, crocodiles, tortoises, lacerte, birds, serpents, fish, and
batrachians are also frequent.  All these, says M. Pomel, seem
properly to belong to those great deposits of concretionary
indusial liméstone which form so important an element in the
geognosy of the whole Limagne.t This is in fact what would be
expected from the littoral origin we have already ascribed to the
contents of these beds. M. Pomel declares the result of the exami-
nation of his catalogue to be that all the ossiferous deposits of the
Limagne lake belong to the same geological and zoological pe-
riod (the Lower Miocene), and cannot be divided into periods by
reason of their paleontological characters, since the same species
are found in the oldest as in the most recent beds of this formation.
Whatever differences occur are such only as are found in the exist-
ing fauna, and may be referred to differences in geographical or
climatic situation, in the habits or the greater or less extension
of species, to accidents of deposition or fossilization. With

* This catalogue will be found in the  Fossiles, découverts dans le Bassin de
Appendix. g 1a Loire supérieure et de I'Allier. Paris,
+ Pomel, Catalogue des Verttbres 1854, p. 151.
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respect to the question of correspondence in point of age of the
lacustrine deposits of the Limagne with other well-known tertiary
formations, M, Pomel exhibits more doubt, but on the whole
concludes from palwontological evidence that they may be con-
sidered as parallel to the fossiliferous beds of Mayence, more
recent than the gypsum of the Paris basin, but older than the
Faluns of Touraine—a classification which corresponds very
closely with the opinion of Sir Charles Lyell, who, after hesi-
tating for some time as to whether these Auvergne deposits
belonged to the upper members of his Eocene formation, or to
the lower ones of the Miocene, has, I have reason to believe,
‘made up his mind to consider them as of the age of the latter
divigion of the tertiary series.” '

These remarks refer, of course, to the lacustrine strata alone of
the Limagne, not to certain later ossiferous alluvial deposits, such
as occur at the noted localities of Mont Perrier and Pardines,
which belong to & period when the volcanos of this' country had
been long in activity, the lake certainly drained, its strata largely

"denuded, and deep and wide valleys channelled out through
them. To these I shall revert in a later page. *

No traces of rocks of a volcanic character occur in the con-
glomerates or sundstones which constitute the lower terms of
this freshwater formation. But higher in the series a mixture
is here and there to be observed of the products of neighbouring
-voleanic eruptions with the calcareous beds. In occasional in-
stances frugments of basaltic lava, crystals of augite, scorise,
and volcanic ashes are scattered through some of the undis-
turbed limestone-beds, and assume frequently a remarkable
disposition, the heavier and larger fragments occupying the
lower part of each stratum, the ligheer and smaller stopping in

* See the Supplement to his fifth edition of #he Manual (Murray, 1857).
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the upper parts—suggesting the obvious idea that these fragments,
after cjection from a volcanic vent, had fallen through the air
into the lake at the time the stratum in which they oocur was
in the condition of very soft calcareous mud. Geologists will
probably see in this fact some analogy to the arrangement of
the layers of flint nodules in common chalk strata.* 1 have
observed strata of this character on the mountain of Gergovia
and several other points; but the most remarkable example
may be seen on the banks of the Allier immediately above Pont

1. Cliff on the Bauks of the Allier, near Pont du Chéteau, at the base of the Puy de Dallet.

du Chéiteaw. The river here flows at the foot of a line of cliff,
which it is continually undermining, and thus exposes a regular
vertical section rather more than 100 feet in helght. (See
the woodeut above.)

The upper surface of the cliff is horizontal, and formed w the
depth of 8 or 10 feet of a bed of boulders exactly the same as
those which the river still rolls along its bed below. The strata
beneath are not completely horizontal, but have a slight curve
rising upwards at each extremity of the exposed cliff, as if they
had been deposited in a hollow, or perhaps subjected to some
amount of disturbance since their deposition.

* In which case likewise “it seems  take place (tllé heatier silex sinking to the
a3 if there had been time for each suc-" botfom), before the next stratum was
cessive accumulation of caleareous mud  superimponed.” — Lyell’s Minual, Sth ed.,
to become partinlly consolidated and  p, 244,
for a re-mrrangement of its partidles o



186 LIMAGNE D'AUVERGNE : Crar. I1.

. 1. The lowest visible beds consist of a compact brownish grey
limestone containing much fragmentary volcanic matter, gene-
rally arranged as above described in each stratum according to
their respective gravities, the largest fragments at the bottom,
the rest diminishing in size in proportion to their distance from
thence. These beds dip rapidly below the level of the river,
and are covered by—

2. A bed about 4 feet thick of a coarse-grained limestone of
an ochreous yellow colour and earthy fracture, without any
visible admixture of volcanic matter. It contains the casts of
numerous shells, Planorbes, Helices, Lymnei, the shells being
often replaced by bitumen, which exudes likewise from fissures
in the rock. This is a very common variety of the hard lime-
stone beds frequent thronghout the lacustrine series. .. '

3. Above this is a considerable thickness of the soft white
foliated marly limestone, characteristic of the formation, having
& plain fracture, sometimes slightly conchoidal, strongly adher-
ing to the tongue, with an earthy smell, its exposed surfaces
occasionally presenting efflorescent carbonate of soda. It has
frequently a tendency to desquamate in globular masses.

4. A single bed, 10 inches thick, of a very compact, hard, and
fine-grained limestone, with a conchoidal fracturé, of a deep
bluish-black, probably coloured by volcanic ashes.

5. Numerous calcareo-volcanic strata, similar to No. 1; some
of them being ribboned with different colours, yellow, brown, or
bluish-black, determined, it seems, by the greater or less pro-
portion of volcamic ashes contained in their several zones.
Where this proportion is considerable the rock generally has the
more compact character and conchoidal fracture; and by still
further increase of the volcanic element it passes into a kind of
peperino or basaltic breceia, which often affects a globular con-
cretionary structure. . ¢
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The strata interspersed with voleanic matter are perfectly
parallel to those that are free from it, and present all the cha-
racters that we should expect in sediment slowly and tranquilly
deposited in a body of water into which repeated showers of vol-
canic ashes and fragments were occasionally ejected from some
neighbouring volcano in active eruption. Immediately behind
this cliff rises the Puy de Dallet (6 in woodecut), an isolated
hill about 900 feet high above the river, composed entirely of
repedted strata of the freshwater limestone and marls, with the
exception of a heavy capping of basalt. And in the ravines
with which it is scored, sections are afforded sufficient to make
it abundantly plain that the beds already described in the cliff
alongside the Allier pass under the entire hill.

Some of the strata composing the Puy dé Dallet are very
siliceous, some oolitic, and the upper beds are of the concre-
tionary indusial variety. The basaltic platform rests imme-
diately on a thick bed which contains much voleanic matter, and
is in fact a basaltic breccia, mixed with calcareous particles.
It is compact, and seems at a distance irregularly columnar, as
is the superimposed basalt.

Here we have unquestionable proof that voleanic eruptions of
basaltic lava and scorize occurred within -or on the banks of the
freshwater lake of the Limagne long before it had ceased to
deposit sediment ; since a thickness of several hundred feet of
its sedimentary beds are found overlying some which contain
numerous fragments of volcanic character. In the mountain of
Gergovia a similar alternation is to be seen of beds of limestone
and marls with others containing numerous fragmentary voleanic
matters, often in such abundance as to compose far the greater
part of the rock and give it the character of a peperino. This
hill also is capped by an_ ehormous platform of basalt: and
another thick bed of the same rock crops out from the side of

: ¢
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the hill about a hundred feet lower, the interval being almost
wholly composed of horizontal strata of calcareous peperino: It
has been questioned whether this latter bed of basalt is a true
lava-current like the sheet which caps the hill above it, or is not
rather an intruded dyke that has forced itself between the strata ;
a distinetion of no great importance. 1t probably partakes of both
characters; certainly it is associated with several true dykes
which penetrate the caleareous strata beneath it.  There can be
no doubt, however, of its having been formed before many of
the calcareo-voleanie beds which cover it, and which exhibit all
the marks of sedimentary deposits accumulated under circum-
stances of great disturbance from neighbouring and contemporary
eruptions.*

On other spots of the lake-basin masses of calcareous peperino
occur in which stratification entirely disappears.  All is confu-
sion, the rock passing by frequent and gradual transitions from
a limestone impregnated but slightly with voleanic particles to
a calcareous peperino, 4. e. conglomerate composed of fragmentary
basalt and scorige, cemented by calcarcous spar, and finally to a
compact basalt.

Such examples are found in the Puys de Crouel and de
la Poix (remarkable for its abundant bitumen), at Verthaison,
Cour-cour, Pont du Chéteau, and the Puy Marmant. In these
cases the rock appears to he the result of local volcanic erup-
tions through the still soft calcareous miud which then formed
the bottom of the lake. It is reasonable to suppose that there
would have been under these circumstances the most intimate
admixture of the calcarcous matter with the erupted igneous
rock, such as we find here.

At the {irst of these localities, the hill .of Verthaison, a great

* See the description of Gergovia, p. 107 infir
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quantity of fine specimens of radiated arragonito occurs, in veins,

some of which are a foot in thickness. They interseet the rock

in such numbers asto give it a reticulated appearance. A range’
of hill consisting solely of the same calcareous peperino is con-

tinned for about two miles towards the south.

Above the village of Chauriat it presents a very compact and
hard stone, composed of small nmequal fragments of augitic
It is diffi-
cult, while examining this rock, to believe that the busaltic

basalt finnly united by a fine cement of cale spar.

parts are in reality mere fragments, and the impression is
strongly excited that its peculiar structure is owing to a separa-
tion of dissimilar substances during the consolidation of a lava
which by some mechanical cause had been universally penetrated
with calcareous matter.® '

‘La Mountagne de Cour-cour, an insulated hill of considerable
size rising alone from the plain near Beauregard, is of the same

nature.

The peperino here is traversed by irreeular venous
el

masses of dark-grey basalt.  Arragonite is not so abundant ax at. -

Verthaison, .

* The caleareous peperino of the
Vicentin (Montecchio Maggiore) ex-
hibits some very similar mixtures of
basalt aud culeareous spar, which it is
difficult to refer decidedly either to the
conglomerate or the solid luva-rock.

In giving the name of pepering to a
volcanic conglomerate cousisting of
fragments of basalt and scorise, without
pumice or any trachytic matter, united
either by simple adhesion or a calcareous
or argillaceous cement, I follow the
Italian geologists, who have continued
this trivial term to a similar rock, which
also, like that under consideration, oc-
casionally contains fragments of lime-
stone and primitive rocks, bituminized
wood, &c. &c.— Vide Brocchi, Catalogo
raffionato di Rocee, pp. 45, 47,

There exists the strongest analogy

betaween the caleareous peperino of the
Limagne and that of the Vicentin, the
latter being without doubt the result of
voleanic eruptions breaking forth from
the bottom of the sew, in which vast
masses of ealcareous matter (of the Plio-
cene tertiary formation) lay in a pulpy
unconsolidated state; the former of
cruptions through a similar mass, the
deposit of a freshwater lake. The great
variety of rare and beautiful crystalliza-
tions to which this violent mixture of
caleareous 1matter with incandescent
Java has given rise in both localities, is
remarkable. Menotype, stilbite, arra-
gonite, chaleedony, and numerous forms
of caleareous spar, abound in the drusy
and vesicular cavities and veins of both
these conglomerates.

¢ 2
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The Puys de la Piquette and de Marmont, which rise on the
other side of the Allier above Vayre, the first relay on the post-
ing-road from Clermont to Le Puy, are similar examples of
amorphous magses of calcareous peperino traversed by vertical
dykes of basalt. The latter hill is connected by the base with
another of a rather larger size, on which stands the town of
Monton, but differs from it in substance. Its priﬁcipal compo-
nent rock is like those already described, a'peperino of basaltic
fragments, small scorize, and fine voleanic detritus mingled with
fragments of limestone of various sizes, and united by a calca-
reous cement. On the western side of the hill fronting the Puy
de Monton the limestone fragments predominate ; the opposite or
castern face consists of an amorphous mass of basalt, hard, solid,
and of a dark bluish grey colour, which has here without doubt
burst from below through the calcareous sedimentary beds. Parts
of this rock are amygdaloidal, being thickly larded with globules
of compact radiated mesotype; this mineral having evidently
occupied the vesicles formerly existing in the stone. Where the
cavity is of a considerable size, it is not filled throughout with
the zeolite, but a nest or hollow pouch appears, lined with the
most brilliant crystals. These are too well known in all mine-
ralogical collections to require a description here. That variety
is most common which consists of radiated groups of large qua-
drilateral prisms terminated by an obtuse pyramid whose faces
correspond with the sides of the prism. * Numerous capillary
crystals resembling the finest spun glass are sometimes joined
with these, but more frequently occupy separate cavities. The
same crystallizations are found in cavities of the peperino as
well as of the basalt; others present different beautiful varieties
of calcareous spar.

The peperino of Pont du Chéteau is equally rich in rare and
splendid specimens, which are well known to all collectors,of
rare minerals. ’
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The rock upon which stands part of the town is traversed by
fissures from which a prodx'giods abundance of viseid bitumen
exudes spontaneously. The cheeks of these clefts are frequently
lined with mammille of chalcedony, and from these occasionally
spring the most graceful groups of small rock-crystals diverging
from a central point, and spread out with the regularity of the
petals of a marigold. The union within a single specimen of tho
smallest dimensions, of volcanic scoriee, limestone, chalcedony,
rock-crystal, and bitumen, is singular. ‘

Some of the upper parts of this rock present a spheroidal
structure, similar to what often occurs in basalt. The spheroids
are from two feet fo a few inches in diameter. They exfoliate
by decomposition in concentric coats like those of an onmion.
This configuration sppears remarkable in a conglomerato, but
is not unusual in the “wackes” (as they have been generally
called) which accompany the older basalts. Veius of compact
fine-grained and siliceous limestone, frec from visible basaltic
particles, though of a light-brown colour, pierce through this-
rock occasionally from below, and mix intimately with it at the
line of contact. '

The Puys de la Poix and de Crouel, and the low hill on which
Clermont stands,* consist of a similar species of peperino, bearing
cqually the appearance of a violent and intimate union of
voleanic fragmentary matter with limestone while yet in a soft
state. They enclose ill-defined masses and veins of pure lime-
stone, some bituminized wood, chalcedony, and bitumen. The
latter substance formerly exuded in great abundance from the
Puy de la Poix, but the source at present seems exhausted.

At the northern base of the hill upon which Clermont is built
rises a spring, the water of which is impregnated by means of

* Nos. 90, 89, and 88, in our map of the Monts Dome



22. LIMAGNE D'AUVERGNE : Canr. 11,

its carbonic acid with so large a proportion of carbonate of lime,
which it deposits on issuing into the air, that its incrustations
have formed an elevated natural aqueduct 240 feet in length,
and terminating in an arch thrown across the stream it originally

v

2 Natural liridge of ‘Travertin, formed by an incrusting Spring at Clermont.

flowed into, 16 feet higi\ and 12 wide. Near it are the rudi-
ments of a similar arch, the construction of which is still going
on, and aptly illustrates the formation of the other. Like many
other similar inerusting springs in different countries, it has
been turned into a source of cmolument by the proprietor, who
breaks the fall of the water in such a manner that its stony
particles may be deposited on various natural objeets exposed
to its spray. At the time of my visit the stuffed skins of
a horse and a cow were undergoing this petrifying process, as
well as the usual proportion of birds, fruit, flowers, medals,
cameos, &c.
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There are several other springs in Auvergne possessed in a
high degree of the same qualities. One at Chalucet, near Pont-
gibaud ; another, called La Fontaine.de Rambon, on the banks
of the Crouze, near St. Floret. On both sides of this river, and
for a considerable distance down the gorge it flows in, are secn
colossal fragments of calcareous travertin, which by their position
prove this mineral spring to have once erected a bridge similar
to that of St. Alyre at Clermont, but exceeding it prodigiously
in dimensions, and probably choking up the whole valley, since
the source itself is elevated more than 100 feet above the river.

It is worthy of remark that the three springs mentioned above,
whose deposits are, except in a greater or less proportion of iron,
exactly alike, rise from rocks of different kinds: the first, from a
calcarcous peperino; the second, from the foot of a regular
volcanic cone, at least twenty miles from any calcareous rock;
the third, from granite. It is apparent from this that all have
their origin in or below the granitic rocks which form the basis
of the whole territory, and which include or cover the voleanic
focus whence in reality these mineral springs in all probability
ultimately derive. The same observation applies to the many
thermal sources which occur on various points of the platform,
springing indifferently from primitive or voleanic rocks; as at
Mont Dore les Bains, La Bourboule, St. Nectaire, Chitelguyon,
Gimeaux, Néris, Vichy, Vie en Curladéz, Chaudesaigues, &e.
Some of these deposit a travertin having much silex as well ay
carbonate of lime in its composition, and arragonite is occasion-
ally found to have crystallized in ts tissures. There appears
reason to believe that the quantity of mineral matter bronght to
the surface by such springs was much greater in carlier times,
and is still annually diminishing.
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II. Basin or THE CANTAL.

A freshwater formation, probably of the same age and véry
similar to that of the Limagne, occurs in the department of the
Cantal, particularly in the neighbourhood of the chief town,
Aurillac. Its principal distinction consists in the far greater
abundance of silex associated with its calcareous marls and lime-
stone. As in the Limagne formation, the lower beds are arena-
ceous, and derived apparently from the detritus of the rocks of
gneiss and mica-schist within which the freshwater basin lay,
and upon which these beds rest. The upper peries consists of
calcareous and siliceous marls, containing subordinate beds of
silex, gypsum, and limestone. The bands of silex often very
much resemble in position and aspect the flints of our English
chalk, being sometimes continuous, sometimes in layers of con-
cretionary nodules, assuming much the same forms as our flints,
and, like them, having a white surface. Their substance is,
however, generally more vitreous, like resinite, and often ap-
proaches to opal or agate. Its colours are usually yellowish-
brown or greyish-blue, and it is sometimes ribboned delicately
with stripes of these colours. The marly limestone, when pure
from flint, is white or yellowish white, of an earthy and coarse
fracture, full of shapeless tubular cavities and small filamentous
perforations, such as would be left by reeds, grasses, or other
weeds enveloped as they grew in a calcareous sediment or in-
crustation. It contains numerous shells of the genera Potamides,
Helix, Limneus, Bulimus, Planorbis, &c.; with minute cypris
and the seed-vessels of charees Sometimes the interior of the
shell is lined with chalcedony, while the shell itself is of car-
bonate of lime ; at others, the shell is of flint ; the interior, lime-
stone. The foliated marls are as thinly laminated as paper,
owing probably to the myriads, of small shells, or flattened stems
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of charse, preserved in them. Several hills are seen in the
“neighbourhood of Aurillac composed of such strata two or three
hundred feet in thickness. They are generally covered by
massive beds of volcanic breccia, trachyte, and basalt. In some
places, as between Aurillac and Polnfinhac, there appear to be
a confusion, and occasional alternations, of the volcanic and
calcareous beds, similar to what has been deseribed in the
Limagne formation.

The original limits of the lake-basin of the Cantal can with
difficulty be ascertained, owing to the colossal proportions of the
voleanic mountain in the vicinity, by whose products its deposits
have been overwhelmed. They are found, however, beneath the
volcanic beds wherever any torrent discloses the inferior strata,
within a space limited by lines passing through Jussac, Vic en
Carladéz, Mur de Barréz, and Panct. But as they reappear on
the north-cast side of the central heights of the Cantal, near
Murat, bearing the same characters as in the valleys of the Cere,
the Goule, and the Jourdanne, it seems probable that the lake
was continuous through the intervening arca.

I11. Basin oF tHE HauTE LOIRE.

The freshwater formation of the basin of the Upper Loire which
surrounds Le Puy differs but slightly from the two already
described, and, like these, has been covered in part by prodigious
and repeated extravasations of volcanic matter, which have
loaded its generally-horizontal strata with massive coverings of
basalt and basaltic breccia three or four hundred feet in thick-
ness. It is, therefore, in general only By tracing up the deep
waterworn ravines which furrow these superimposed rocks that
the extent of the lacustrine deposits can be observed: the main
valley of the Loire, however, and some of its tributaries, offer an
ampler view of the beds through which they have becn excuvated.
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The limits of the original basin show themselves on the west,
in the base of the granitic chain which separates the waters of
the Leire and the Allier. The rise of the granite platform
towards the Haut Vivarais bounded it on the south; and some
irregular embranchments from the heights of St. Bonnet and La
Chaise Dieu on the east and north. One of these granitic spurs
indeed stretches across the lacustrine formation, and separates
it into two, cutting off the small basin of Emblavés from the
The
river Loire passes now from the latter basin into that of Em-

upper and larger one, in which lies the town of Le Puy.

blaves through the narrow, deep, and sinuous gorge of La Voute,
and finally issues again from this by means of the similar defile
of Chamalié¢res, DBoth of these outlets appear to owe their origin
to some of the most recent changes to which this singular dis-
trict has been subjected. Certainly neither could have been in
existence at the time that the massive sheets of busalt and elink-
stone which severally cap the cliff-ranges above them were in a
state of igneous liquefaction,

The lower serics of lacustrine beds consist, as in the formations

already described, of sandstone,

sandy marls, and clays.
stone ; the clays are used for

blue, green, and red variegated

3 d 3 -
The sandstone is an excellent building-

pottery.* The upper beds are

chiefly of marly hmestone, often lu;,h]y sxhceous, and enclosing

* Doubts have bom cxpxensed mth”

respect to these sandstones, &e., as well
as the analogous beds which underlie
the unguestionably freshwater and ter-
tiary marls and limestone of the Li-
magne, whether they do not belong to
the secondary formation of new red or
variegated sandstone. The remains of
plants which they occasionally coutain
indicate a marshy soil and atmosphero,
consisting of large reeds, casts of cyelop-
teris and  pecopteris, with some small
seeds and fruits which appear referable

to dlcotgledonous plants. No shells
have yet been found. In the corre-
sponding sands of Auvergne a species
of Cyrena is met with, and M. 'Abbé
Croizet is, indeed, said to have found a
bivalve apparently of marine origin;
but the evidence of this isnolated fact
seems obscure, and not to be depended
on, unless confirmed by future disco-
veries of the same character. See Ap-
pendix for the Fauna of, the Tertiary
strata, .
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layers of flint passing into semi-opal, especially in the vicinity of
volcanie rocks. At St. Pierre Eynac these siliceous strata
evidently pass under the powerful clinkstone mass of Montplaux.
Towards the middle of the basin the clayey marls alternate with
beds of gypsum, several of which are sufficiently rich to be
worked for agricultural and other uses. The shells contained in
these beds are of lacustrine or marshy species ; bones also oceur
in them, and the remains of fish, crustacea, birds, and their eggs.*
Above the marls with gypsum is usually a considerable thick-
ness of calcareous and foliated marly strate, alternating with
greyish limestone of the consistence of chalk, having tubular
cavities attesting its palustrine origin, and numcrous casts of
planorbes, limnei, cyclostomse, bulimi, cyprides, &ec. Bones and
teeth of animals, both terrestrial and aquatie, are also found in
them abundantly,for a catalogue of whichT must refer to M.Pomel.t
In one site alone, the hill of Ronzon, and nearly in one bed, so
large a number and variety of organic remains occur as almost
to furnish a complete Fauna of the district at the period of its
deposition, which MM. Pomel, Aymard, and Lyell unite in
referring to the Lower Miocene.

There is no clear evidence of the outburst of any neighbouring
voleanos during the tertiary period in which these sedimentary
beds were deposited in the freshwater lake of the Hgute Loire.
No alternation of volcanic matters with the sedimentary strata,
such as those already described in the Limagne, have been
detected within this basin. It is possible, therefore, that the
earliest development of local volcanos occasioned such a dis-
turbance as to cause the drainage of the lake; on the other
hand, several of the basaltic breceias, which we shall have occa-

M. Aymard mentions the following  gracile, Monacrum velawam.
5, a8 found by him in these t See Appendix.
beds :— Padaothoriwm prineeuns, Pad, sub-
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sion to describe among the volcanic rocks of this district, bear a
near resemblance to the peperino of the Auvergne lake-basin,
and were perhaps, like that rock, the product of eruptions from
within its area before the waters were wholly drawn off.

TIV. BasIN oF MONTBRISON.

T have not myself visited this locality, nor am I acquainted
with any detailed description of it. It occupies a valley-plain,
about 20 miles long by 10 in width, encased between the granite
and gneiss ranges of the Foréz and the Lyonnais on the south,
wost, and east, and the porphyry rocks and Devonian strata of
the Tarare, through which the lLoire finds an outlet to the north.
The tertiary strata of this basin have so close a resemblance in
character and position with those of the lower valley of the same
river about Roanne, as to lead M. Raulin * to presume that the
two basins were originally connected by a channel permitting
their waters to maintain the same level. The same red and
yellow sands, sandstones, clays, and green and white folinted
marls are found at Mareilly, Boén, Sury le Comtal, and generally
throughout the plain.  Several eruptions of volcanic ‘matter
appear also to have taken place within this basin, and from the
granitic heights to the west. But for the reason given above I
am not aware of the precise circumstances under which the vol-
canic rocks present themselves. M. le Coq informs me that
soveral basaltic dykes appear near the junction of the porphyry
and granite; while others penetrate through beds of rolled
pebbles, probably belonging to the lower term of the lacustrine
geries. A further examination of this basin seems vei'y desirable.

L

V. TripoLl BasiNn oF MENaAT.

At Menat, on the road from Riom to Montaigu, occurs & sin-

* Bulletin X1V. p. 584,



Char. 11, TRIPOLI BASIN OF MENAT. 29

gular depression in the gneiss and mica-schist which here take
the place of the granite of the primary or crystalline platform,
It is nearly circular and about a mile in diameter, and discharges
its waters into the Sioule through a narrow gulley worn in the
schists not more than 12 feet wide and as many deep. Before
this passage was effected they must have formed a lake over the
whole valley, the surface of which is almost perféctly level.

The excavations that have been made in the sedimentary beds
beneath this surface show them to be composed to a considerable
bt unascertained depth of bituminous shale, or desiccated flaky
clay of & muddy black colour, evidently the fine detritus of the
micaceous and talcose rocks which enclose the basin impregnated
with bituminous matter, and often containing vegetable remains
in such abundance as to become a true lignite. It envelops many
nodules of iron pyrites, globular or lenticular, sometimes assum-
ing the flattened moulds of fish, chiefly a eyprinus, very like
the Cyp. papyraceus of the lignite of the Sicbengebirge. The
thin folia of the shale and lignite exhibit on their surface innu-
merable impressions of leaves resembling those of the chesnut,
sy:(:ame)re, willow, lime, and aspen, which «till grow in the neigh-
bourhood, with others which certainly do not belong to European
species, and resemble those of the liquid amber, Styraciflue and
Gossypium arboreum.* Some flattened fruit, or sced-vessels, are
also found resembling .those of the hornbeam. These lignites
appear to have undergone spontaneous combustion on some
puints (probably where pyrites abounded), and the shale has
been thus converted into reddish tripoli, which is Jargely quarried
for commercial use. It seems probable that the formation of
this simple alluvial deposit is of no very distant date.

* Bouillet, ¢ Vues et Coupes du Puy de Dome.’
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CHAPTER IIL

INTRODUCTORY ACCOUNT OF THE NOTICES WIHICH HAVE BEEN
HITHFRTO PUBLISHED CONCERNING THE VOLCANIC REMAINS
OF TILE INTERIOR OF FRANCE.

To those who now travel over the mountains of central France,
and see on all sides marks of voleanic agency exhibited in the
most decided manner, numerous hills formed entirely of loose
cinders, red, porous, and scorified as those just thrown from a
furnace, and surrounded by plains of black and ragged lava, on
which the lichen almost refuses to vegetate, it appears searcely
credible that, previous to the middle of the last century, no one
had thought of attributing these marks of desolation to the
only power in nature capable of producing them. This apparent
blindness is however very natural, and not without example.
The inhabitants of Herculaneum and Pompeia built their houses
with the lavas of Vesuvius, ploughed up its scoriee and ashes,
and gathered their chesnuts from its crater, without dreaming
of their neighbourhood to a voleano which was to give the first
notice of its existence by burying them under the products of its
eruptions. The Catanians regarded. as fables all relations of the
former activity of /itna, when, in 1669, half their town was
overwhelmed by one of its currents of lava.

In the year 1751 two members of the Academy of Paris,
Guettard and Malesherbes, on their return from Italy, where
they had visited Vesuvius and observed its productions, passed
through Montelimart, a small town on the left bank of the
Rhone, and, after dining with a party of savans resident there,
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amongst whom was M. Faujas de St. Fond, walked out to
explore the neighbourhood. The pavement of the streets im-
mediately attracted their attention. It is formed of short arti-
culations of basaltic columns planted perpendicularly in the
ground, and resembles in consequence those ancient roads in
the vicinity of Rome, which are paved with polygonal slabs of
lava. Upon inquiry they learnt that these stones were brought
from the rock upon which the Castle of Rochemaure is built, on
the opposite side of the Rhone ;.and were informed, moreover,
that the mountains of the Vivarais abounded with similar rocks.
This acecount determined the Academicians to visit that province,
and step by step they reached the capital of Auvergme, dis-
covering every day fresh rcason to believe in the volcanic
nature of the mountaing they traversed.  Here all doubts on the
subject ceased. The currents of lava in the vicinity of Clermont,
black and mgged as those of Vesuvius, descending wminter-
ruptedly from some conical hills of scoria, most of which present
a regular crater, convinced them of the truth of their conjec-
tures, and they loudly proclaimed the interesting discovery.

On their réturn to Paris M. Guettard published a Memoir
announcing the existence of voleanic remains in Auvergne,® but
obtained very little credit. The idea appeared to most persons
an extravagance ; and even at Clermont a sagacious professor,
who ascribed the voleanie scoriw to the remains of iron-furnaces
established in the neighbouring mountains by those authors of

“everything marvellous, the Romans, gained far more partisans
than the naturalist. - By degrees, however, the obstinacy of
ignorance was forced to yield to conviction, and M. Desmarest
some years afterwards, having published his ¢ Memoirs on the

* Mémoire sur quelques Montagnes de la France qui ont ¢t¢ des Volcans.-
Mém. de I Acad. des Sciences, 1752.
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Origin of Basalt,* accompanied with maps of many of the
voleanic currents of Auvergme, put an end to all doubt upon
the question. '

. Faujas de St. Fond, whose attention had by the circumstance
above mentioned been directed towards the volcanic remains in
his neighbourhood, published nearly at the same time his
account ‘Des Voleans éteints du Vivarais et Velay; t but
unfortunately, never having examined the phwenomena of vol-
canos in activity, or learnt te distinguish with accuracy the
substances which have been produced or altered by this class of
natural agents, fell into numerous errors’; mistook every chasm
for a crater, every mass of basalt for a voleano, and saw nothing
but decomposed lavas in beds of marl and sandstone. M. Des-
marest’s maps were astonishingly accurate, and evinced a very
close and conscientious study of the localities. But his deserip-
tive remarks contain many errors. He thought he saw, in every
isolated fragment of an ancient basaltic current, what he called
a culot, or residuum of lava stopping up the mouth of a crater;
and he entirely neglected all observations on the mineralogical
characters and distinctions of the various lavas he discovered.
The labours, however, of both these naturalists wege of the
utmost service towards the establishment of the fact—that
numerous volecanos had broken forth in the interior of Franmce at
different and very remote periods, and had covered most parts of
the provinces of the Auvergne, Velay, and Vivarais, with the
products of their eruptions. _—

Dolomieu likewise in the year 1797 passed hastily through
Auvergne on his way to Switzerland ; but in the report which
upon his return he presented to the Institute he makes but very
brief mention of its rocks, and appears only to have sought in

Mémoires de I'Acad,, 1771. + Fol. 1778,
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them a conﬁ'rmation of his favourite doctrine, the igneous
fluidity of the central globe.

Le Grand d’Aussy, in his ‘Voyage en Auvergne,” published
in 1794, again called the attention ‘of the public to the natural
phénqmena of this country, which were sinking into meglect;
but being more qualified for romantic descriptions than scientific
observation, little real knowledge on the subject is to be gained
from his work ; and it was only in }802 that M. de Montlosier,
after a profound and attentive study of the Monts Dore and
Dome, published his Essay  ‘sur la Théorie des. Voleans
d’Auvergne,” and cxhibited in their true light the various
relations and distinct characters of these interesting volcanic
remains. Desmarest, in his Memoir for 1771, had remarked
that the perfect correspondence of repeated beds of basalt on
cach side of certain valleys demonstrates their having formed
parts of the same currents, the continuity of which had only been
interrupted by the excavation of the valleys subsequently to the
flowing of the lava. Still he was fur from applying this prin-
ciple to its whole extent, and continued to look upon all the
isolated hills capped by basalt, which are so numerous in the
Auvergne, as so many volcanos denuded eof their scorie by
currents of the sea, under which he imagined them to have
burst forth;.and enveloped by those horizontal beds of lime-
stone upon which in reality the voleanic products repose. M. de
Montlosier then was the first to establish the true nature of
t.hese basaltic peaks and plateaux, and thus gave a key to the
study of the country, without which its phenomena would pre-
sent a suite of interminable difficulty. Tndeed, the greater
number of his remarks have 'bgén received as established facts
by all later obgprvers, whose subsequent researches have but
confirmed their solidity. .

M. de Buch, having paid a short visit to Clermont in 1802,
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wrote in a letter to M. Dictet an account of some of the most
striking voleanic remains in its‘vicinity, which was published
immediately in the ¢ Bibliotheque Britannique,’ together with a
copy of a portion of Desmarest’s map; and in 1809 he printed
in the second volume of his ¢ Geognostichen Beobachtupgen’
some letters on Auvergne, accompanied by engravings of the
Mont Dore, as an appendix to his  Voyage en Italie, &ec.
In"1803 M. Lacoste, professor of Natural History at Clermont,
published some observations on the Voleanos of Auvergne, and
in 1805 some letters on the same subject. They contain, how-
ever, little information of value, In 1808 M. Ramond, then
prafeet of the department of the Puy de Dome, read to
the Institute his ¢ Mémoires sur le Nivellement des Plaines,’
to which ‘was sulijoined a list of heights measured barometri-
cally in the neighbourhood of Clermont, and a compendious
acconnt of their geological characters. A short time after-
wards, M. d’Aubuisson, who subsequently published a general
treatise on Geognosy, laid before the Institute his observations
made during a tour through the Auvergne, Velay, and Vivarais ;
a tour, the result of which is well known to have been his speedy
conversion from asthorough belief in the Neptunian origin of
basalt and the other members of the fleetz trap formation, to an
entire conviction of their having flowed in a state of igneous
liquefaction, and their complete identity with voleanic lavas—a
conclusion to which indeed no one could fail to arrive who would
pursue the same straight road to the truth as M. &’ Aubuisson.*
In 1815 M. le Baron Ramond presented to the Institutc a
second Mémoire on the subject, entitled ¢ Nivellement Baro-
métrique des Monts Dors et des Monts Ddme,” which, besides
the absolute heights of more than two hundred and fifty remark-

* Journal de Physique, tomes 53R, 59,
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able points upon these two groups of mountains, contains a
detailed and methodical relation of their geologigal structure,
- drawn up with that scientific discernment and impartiality which
have placed M. Ramond among the most distinguished observers
of his age. To this work I have been much indebted, as well
for a great body of local information as'for nearly all the
measurements of height I have made use of in the following
pages.

These, with the exception of a paper of Dr. Daubeny’s in the
¢ Edinburgh Philosophical Journal for 1820-21, and a few
scattered and partial notices inserted in the ‘Journal des Mines,’
by MM. le Coq, de Laizer, and Cordicr, are the only writings 1
had met with on any of the volecanic remains of the interior of
France at the time the first edition of this Memoir was published.
Since that date the country has been again visited by Dr.
Daubeny in 1830, and likewise by Messrs. Liyell and Murchison
in 1829. The observations of the former are consigned to his
volume on Volcanos (2nd ed., 1848). Those of the latter
geologists were in part communicated to the public in the
¢ Journal of the Geolagical Socicty’ (vol. ii. p. 75), together
with a paper in the ¢ Edinburgh Phil. Journ.,” April, 1829, Sir
C. Lyell has since briefly and most ably sketched the geology
of Auvergne, &c., in his ‘Manual”  References to the principal
publications that have appeared on this subject from the French
geologists are given below.*  None, however, are of so complete

* M. Rozet, Mémoire sur les Volcans
de TAuvergne: Bulletin XIIL, p. 221.
MM: Le Coq et Bouillet, Vues, &c., du

Paris, 1843. M. Passis, Bull. XIV,
p. 240, 1843. M. Pomel, Bull. XIV,,

p. 206, 1843, Id., 2de Sér.,i. p. 579,

Département du Puy de Déme, 1830.
M. Fournet, Ann. des Soc. Géol., i.
p. 225, 1842, M. Ruelle, Bull. XIV,,
p- 106, 1842. M. Raulin, Bull. XIV,,
P- 547. M. Burat, Description des Ter-
raing Volcaniques de la France Centrale,

1844. M. Prevost, Bull. XIV,, p. 12
M. Aymard, Bull. 2de Sér., vols. ii
iii,, iv. M. Bertrand Roux, Description
du Puy en Velay, 1823—an excellent
work so far ag it goes. See also the
Appendix to Daubeny’s Volcanos, 1848,

D2
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a character as to serve the purpose of a genersl description of
this very remarkable country, or as a guide to geologists who
may wish to examine for themselves in detail its singular
features, more especially that series of voleanic products which
show themselves there in a .variety of combinations and posi-
tions of peculiar and perhaps elsewhere uncxampled interest.
It is hoped consequently that the present publication may be of
some service in that capacity.
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CHAPTER 1V.

GENERAL ACCOUNT OF THE VOLCANIC FORMATIONS OCCURRING
UPON THE ELEVATED GRANITIC PLATFORM OF CENTRAL
FRANCE. '

§ 1. It has been already mentioned that the voleanic formations
of Clentral France attain an clevation much superior to that of
the highest parts of the granitic platform. By many of their
carlicst observers, especially by M. de Montlosier, and subse-
quently by Dr. Daubeny, they were described as of two classes,
ancient and modern, according as they appear to have been
produced before or after some supposed epoch of a diluvial cha-
racter, to which the excavation of the existing valleys of the
district was attributed. My observations of the general features
of the country in 1821 led me not merely to doubt, but to deny
altogether, that there is any reason for referring the denudatory
action to which its valleys are due to a,n); single cataclysm or
diluvial phenomenon. It appeared to'me clear that this process
has been going on from the first appearance of the land above
the sea—that it is still in action, being chiefly occasioned by
the decomposition and erosion of rocks by rain, frost, amd other
meteoric agents, but especially by the direct fall of rain from the
sky, and the wash of the superficial waters, which everywhere and
on every scale of force, as rills, streans, and rivers, are ccase-
lessly engaged in sapping.f and mining their banks, and carrying
off the detritus to the plains, which they cover with alluvium.
This every flood drives further, and grinds still finer, until it is
nltimately carried out in the shape of sand or mud into the sea,
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wheré it settles as u sedimentary deposit. I thought I saw

ample proofs in the relative position of the plateaux of basalt

and trachyte which are seen capping so many of the hills in

Auvergne at various elevations, some more than a thousand feet

above the level of the plain of the Limagne, others but slightly

raised above its surface, or the alluvial bottoms of its tributary

valleys, that the excavation of these valleys, as well as of the plain

into which they descend, has been gradual from the earliest to the

latest times, and accompanied throughout by occasional yoleanic

eruptions, chiefly from the neighbouring granitic heights, but

gometimes from within the area of the lake-basin, that is, of the

existing plain of the Limagne; and consequently that no clear’
chronological line of separation can be drawn between the ancient

aud modern voleanic products ;. although, no doubt, some are of
a very remote antiquity as compared with others. _

It seemed to me, viewing as a whole the entire district of
Auvergne, the Velay, and the Vivarais, that its voleanic rocks
divided themselves geographically into six distinet groups, viz.—
first, the three mountain masses of the Mont Dore, the Cantal,
and tho Meien, each of which raises its colossal_ bulk from the
granitic platform to a height of about six thousand feet above
the sea, and appears to hilve been a centre of repeated eruptions
on the largest scale, giving birth to a volcanic mountain like
Etnw, Teneriffe, and other sites of habitually recurring eruptions;
2ndly, the products of more isolated vents of eruption which broke
out at various periods, but by far the greater number since the
quicscence of the habitual volcanos above mentioned, upon a zone
running uearly north-west and south-east from the north-west of
Riom to the neighbourhood of Aubenas on the Ardéché. Some
rather wider breaks than usual between the points of eruption
on this line induced me to divide this group also into three
soctiens :* 1, the chain of puys of the Monts Déme; 2, that
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of the Haute Loire; and 3, the cluster of voleanic vents of the
Vivarais which have broken out in some tributary gorges of the
Ardiéche. To these indeed should be added a fourth and inde-
pendent group, which I have not myself examined, and of which
I have not succeeded in finding any detailed description. It
vccurs south of the Cantal, near La Guiole, and on a line parallel
to the castern zone already mentioned.

The geographical convenience of this division seems to have
led to its adoption by later writers, both French and English:
I shall thercfore continue to employ it in the following pages.
But for many reasons—especially that it forms the first in order
of approach to visitors from Paris and the north, and the best
introduction moreover to the other voleanic phenomena of the
district—T shall begin with the deseription of the chain of puys
(us they are called) of the Limagne and the Monts Déme, which
rise to the west of Clermont-Ferrand, the chief town of the
department of the Puy de Déme, and an excellent centre from
which to explore the remarkable country around.
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CHAPTER V.

FIRST VOLCANIC REGION.—~MONTS DOME AND THE L‘IMAGNE
I’AUVERGXNE,

THe Limagno d’Auvcfgnt—:, as has been dlready noticed on the
subject of its freshwater formation, is an extensive valley-plain,
about twenty miles in breadth and forty in length; its sil,
with the exception of the calearcons hills alrcady described,
being an alluvinm  consisting chiefly of boulders of granitic
;(K:kﬁ, trachyte, and basalt, thrmigh which the Allier for the
most part still wears its channel in o course from south to north.
The inclination of the surface of the plain towards the river on
either side, where not interrupted by hills, averages perhaps
twenty feet in a mile.  This at least is its slope from the base
of the low hill on which Clermont stands, to the low-water mark
at Pont du Chitean, the first point being 1204, the last 1027
English feet above the sea, and the distance about nine miles.
The western limit of the pldin is formed by the abrupt
escarpment of the pranitic platform already deseribed, which is
fringed by some lower hills that branch off from it into the
plain, and furrowed by steep and short ravines. These on being
explored are found to penetrate to no great distance, terminating
at the base of the range of voleanic hills, or “ puys” as they are
locally called, which rise from the otherwise nearly level plateau
in @ line nearly due north and south. On the western side of
this chain of puys the platform slopes more gradually towards
the valley of the Sioule, which runs nearly in a parallel direc-
tion. The width of this granitic table-land is about twelve
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miles; its average elevation 2800 feet, being about 1600 above
the plain of the Limagne ; but on some points where it has been
preserved from denudation by a capping of basalt it attains 3300
feet. On its western side it is composed chiefly of gneiss, but
on the east of veined granite, in which transitions from a coarse
to an extremely fine grain are very frequent. Much of this
rock readily decomposes, and every storm washes away heaps of
crystalline sand from its exposed surfaces.  Upon this platform
rises the “ chain of puys,” comprehending about seventy voleanie
hills of various sizes, several of them being grouped together in
immediate contact, in other cases a considerable interval inter-
vening; the whole, together with the seoriee and voleanic ashes
which cover tho plain around and between them, forming a
notched and irregular ridge directed north and south, about,
twenty. miles in length by two in breadth.*

With the exception of five (among which is the Puy de Ddme
itsclf, the loftiest and most prominent of these hills), all of them
are voleanic cones of eruption,t apparently of very recent pro-

daction.  Their height is from 500 to 1000 feet above their
base. They are generally clothed with a coarse herbage or

heather ; some few with thick forests of beech, once much more
abundant. This covering, however, doex not hinder an examina-

* See Map of the Monts Déme, and
the profile sketches, in Plates I. and
1.

t A volcanic ‘‘ cone of eruption” in
its mormal form, with a ‘‘crater” or
cup-ulm)ied hollow at its summit, is the
result of the accuznulation round the
voleanic orifice or vent of the scorim
and other fragmentary inatters pro-
jected into tbe uir by the series of ex-
plosive discharges of elastic vapour and
gases which usually characterises an
eruption. The fragments which fall back

into the vent are, of course, thrown up
agnin and again, and triturated into gra-
velly sand or fine sshes by the frietion
attendant on this violent process. Thoso
which fall on the outside of the vent
are heaped up there in a circular bauk,
the sides of which, both within and
without, slope st an angle rarely px-
ceeding 33°. And this bank, viewed
externally, has of course the shape of »
truncated coms, the erater being a hol-
low inverted coue contaifed within it,
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tion of their composition, which is betrayed by frequent rents
and scars in the turf. Many considerable portions seem to have
been always bare of vegetation,

They appear entirely and uniformly composed of loose scorize,
blocks of lava, lapillo, and puzzolana, with occasional fragments
of domite and granite. Their form is more or less that of a
trancated cone; the sides rising at an angle which oscillates
about 30°. The crater is often perfect, and the hill must then

be mounted to observe it.  Freguently, however, it is broken

down on the side whence the lava issued, evidently by the
weight and impetus of this substance, when propc]l.cd from
the voleanic orifice in o fluid state after the formation of the
cone.

In some instances eruptions have taken place on different
points 80 nepr eanch other that their ejected matters have
mingled; and in place of # single cone, an trregular hill with
two or three distinguishable craters, or a long-backed uneven
ridge, has been the result.  One, the Puy de Montchié, has four
distinet craters, which, however, ure not visible till the hill is
mounted. ,

1t is probable that almost every one of these numerqus vents
has furnished its stream of lava; but tho bases of the cones
being sometimes partially cultivated, or covered with forests, it
is impossible in every instance to discover this; nor, for the
same reasons, is it casy to trace to its source “every visible
current, and ascertain the precise crater which produced it. |

The voleano evidently sumetimes continued to eject scorie
and ashes after the lava had ceased to flow—a circumstance
often remarked in the eruptions of Altna: in' this case “the
immediate source of the stream of lava and #s connection with
the crater will have been concealed by these loose materials.
Sometimes, it would seem (and this also is common to the erup-



CHAP. V, CHAIN OF PUYS, OR MONTS DOME. 438

tions of all the recent voleanos I have had the opportunity of
witnessing), the lava has been produced by one orifice; while the
aériform jets issued from another, the latter presenting an intact
and complete cone of scorise and fragmcnts, the former a
breached and imperfect one.

In general, however, the currents of lava are observed to issue
directly either from the crater or foot of the cone, and thence to
spread over & wide cxpanse of the neighbouring platean, or fill
the bottom of a valley to some distance. Their surfacé presents
a succession of shapeless and bristling masses of scoriform rock,
and offers to the imagination the idea of a black and stormy sea
of viseid matter suddenly congealed at the moment of its wildest
agritation. l

These ficlds of lava, which are cither wholly bare or but
partially clothed with stunted brush-wood, are called “ Cheires”
in the patois of Auvergne.*

The lava has flowed either to the east or west according to
the natural levels of the ground and the situation of the vent;
und though perhaps a larger number of currents have directed
themselves towards the Limagne, entering some of the stecp
valleys which communicate with it, the gentle slope by which
the platean descends on the west to the Sioule has caused
those which were poured out on that side to cover a wider spuce,
and exhibit themselves in consequence more conspicuously.t

A few eruptions have taken place, on cither side, out of the

principal line of puys. The most® distant of these may be

-+ * Tt is singular enough that the in-
habitants of the fertile regions at the
base of Atna should call their lava
rocks by a similar name, * Sciara.”
Borellilatinizes this, ¢ Glarea;” butthe
terin *“Serra’ (saw), spplied to the
Jjugged outline of o mountain range,

- to be the stock when

both words are derived. The scrra or
sicrra of the Spuniards has & correspond-
ing signification ; one of the basaltic
platforms of Auvergne is still called
and spelt La Serre.

+ See Plate 11., and the Map of the
Monts Dowe.
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observed near the village of Chalucet on the further bank of the
Sioule. The Puys Graveneire, Channat, and La Banniere, rise
upon a second line parallel to the first and most considerable
one, and immediately on the margin of the high granite plateau,
where it overhdngs the plain of the Limagne.

The hills of the principal chain are on many points arranged
in particular groups or systems, in each of which the different
cones were apparently thrown up by eruptions either contem-
“porary or immediately succeeding one another, from ramifications
of the same inferior vent.  Their lavas sometimes resemble each
other very elosgly ; and scem occasionally to have been poured
forth from neighbouring orifices into a single bath or sca, in
which they are completely mingled, us if once in a state of
tluidity at the same moment.  From hence, ag from & comgnon
reservoir, o solitary current generally takes its rise, advancing
to the still lower levels. 1t is known that many of the eruptions
of modern voleanos, such as Ftna or Vesuvius, produce several
minor or “parasitic” cones of this kind, and several more or less
distinet streams of lava from orifices mn.s'emlti’vely opened a8

”

those first formed got * plugged np,” or as the lava forees its
way throngh new points of the eruptive fissure,

The hills composing these groups adhere to no general
arrangement.  In some instances they form a straight line
touching cach other by their buses, or uniting even more closely ;
in others, an irregular group.

Althongh all the coned of the chain of puys may be con-
gidered of recent formation, they are far from belonging to a
single epoch.  Everything attesw their having been thrown up
by m*lptmns succeeding one snother often at distant periods.
THe differcnt aspects of theiw lava-currents, some of which have

‘ .ywhled considerably to extérnal decomposition, while the surface
of others is still bare, harsh, and uninjured, would not perhaps
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alone prove a sufficient criterion of age, since the power of time
in producing these effects on lavas varies with their varieties of
mineral constitution, the more or less of iron, felspar, &c.,v
which they contain, The considerable dilapidation of some
cones, and the clevated p.osition of their currents relatively to the
surrounding .soil, are less fallible signs of a superior antiquity,
more particularly where they coincide, as they invariably do in
this district, with the former class of marks.

Nothing, however, like an approximation to a knowledge of
their positive ages can be expected, however interesting the
elucidation of this question would be. All we know is, that, in
spite of the very fresh aspect of many of them, their producetion
must have been anterior to the earliest historical records of this
locality, in which no mention is found of any voleanic eruptions,

In the middle of the line just described rises the celebrated
Puy de Dére, the Giant of the Chain, as itis called by Runond ;
far superior in bulk and clevation to the numerous hills which
streteh from its buse towards the north and south.  Its height
above the sea is 4842 feet, and about 1600 feet above its base,
the sides sloping at an angle 8 from 30° to 60”1t consists
entirely of that variety of trachyte which, from a supposed pecu-
liurity of mineral character, has been named Domite.

This mountain, with four or five other neighbouring hills of
much less size, composed of the same rock, are so closely cou-
nected in situation with some of the voleanic cones of the chain
of puys, in the centre of which they are found, as, notwith-
standing their totally distinet structure and conposition, to leave
no doubt; in my mind at least, of their being conneeted likewise
in origin with these cones, of their having been produced, iu
short, at the same time, and by a modification of the same
volcanic agency. ‘

They are scattered irregularly amongst the other puys near
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the middle of the series, and are distinguishable from them at a
distance by their whitish tint where the rock is exposed, and by
their founder contours, '

With the exception of the Puy Chopine they consist entirely
of that rock to which the most considerable of them has given
the name of domite; each appearing as one enormous mass of
“this substance, in which it is not, easy fo discover traces of any
definite structure; in some parts nearly compact, solid, and
moderately hard; light, carthy, friable, or completely pulve-
rulent, in others, The substance of one mountain differs but in
accidental and insignificant characters from that of another.
The colour of the rock is generally a greyish or brownish white ;
but on many points it has acquired various tints of red and
yellow from the action of acid vapours. It absorbs moisturc
with the greatest avidity, and this action is accompanied by a
hisging noise and a considerable disengagement of air-bubbles,
Ity texture is rudely granular; and on examination with a lens
it appears to be an aggregation of imperfect microscopic crystals
of glasay felspar, sprinkled with still smaller grains of augite,
and occasional pallets of mica’? These clements are partly
separated from each other by minute pores, which render the
substance rough to the touch, light, spongy, and bibulous. 'The
larger imbedded ninerals are, the glassy variety of felspar,
generally cracked and mealy ; mica in"hexagonal or rhomboidal
pallets, either bronzed or black ; hornblende in acicular hexagonal
foliated crystals, gencrally of a deep black, and highly lustrous
slong the planes of cleavage; and sphene; as well as specular
and titaniferous iron in dispersed grains, blade-shaped lamins,
or regular octohedrons,

That these different substances crystallized nearly at the same
period, would scem from the intimate manner in which their
crystals are interwoven.  Yet in general it appears that those
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of mica and hornblende were entirely formed before the completo
crystallization of the felspar; for perfect crystals of both these
minerals may be frequently seen enveloped or as if suspended
in the centre of a large crystal of glassy felspar, and the eracks
produced in the mica or hornblende are invariably penetrated
by felspar. Very commonly the component crystals appear to
have been broken, bent, or split, probably by the movement
which the enveloping substance suffered when propelled upon
the surface of the earth from the vyleanic focus,

This rock is extremely liable to decomposition, which affects
it often to the depth of some feet. Its parts are then disaggre-
gntoﬂ, it assumes an earthy aspect, and crumbles between the
fingers; the crystals of felspar become carivus, lose their lustre ;
and finally the whole mass is resolved into n meagre and ashy
powder, in which the erystals of hornblende, mica, and octohedral
iron are found nninjured.

The voleanic nature of domite has never been contested ; and
indeed it is sufficiently evidenced by the pumice-stones which
accompany and are enclosed by it; the vitreous nature of its
crystals of felspar; by its being porous, impregnated with
murintic acid, coated with sulphur, with sublimations of iron, &c.,
not to mention its similarity to the trachyte of the Mont Dore,
which has still stronger proofs of a ¢oleanic origin.,

Surrounded and_partly cmbraced by cones of scorie and
lapilli, and remote from the rocks of the Mont Dore, which alone
they resemble in substance, these hills have offered a perplexing
problem to all the cursory visitors of Auvergr;e, and at the same
time an ample field for conjecture to theorists. Hence the eon-
tradictory opinions that have been started on their origin.
Desmarest considered the rock which composes them as a
granite calcined in situ by a voleanic conflagration environing
it ;—Saussure, n petrosilex which had undergone the same ex-
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traordmary operation ;—IDolomien, Mossier, Montlosier, and De
Buch, a granite triturated or liquefied by voleanic agency below
the earth, and then by a sudden expansion of gas propelled
through different apertures, over which it was consolidated in
the form of huge bubbles.

Ramond objected to these hypotheses in thelr full extent, and
argued that to imagine a mountain of the magnitude of the Puy
de Dome baked throughout upon the spot, is a stretch of imagina-
tion which cun only be cqualled by the supposition of its having
swolled up like a bubble without bursting,

He denies, morcover, that cach of the domitic hills is inde-
pendent of the rest, the insulated production of a single and
local operation, and asserts that this rock shows itself partially
on many other points in the vicinity—a fact tending to show
that these separate masses of the same substance were onee, if

* they are not still, united, and constituted together a large bed,
cﬁwring an extensive surface of the plateau, which sueceeding
voleanic eruptions and other mechanical injuries have in great
part destroyed, coneealed; and reduced to the seemingly insulated
remnants which now alone show themselves. M. Ramond con-
“cludes that this bed is & ramification from the trachytic currents
of the Mont Dore. M. &’ Aubuisson also has professed the same
opinion; &0 that the authorities on cither side seem nearly
balanced.
It i, I believe, now generally recognised that domite is but
a variety of trachyte; the same rock, in all essentials, which
comstitutes the greater part of the Mont Dore and Cantal, the
Euganean Hills, the Monti Cimini, and the lsles of Lipari and
Ponza.* It is thercfore wholly unnecessary, nor should we be

* Vide Brocehi, Cat. Rag. passim.—Brieslak, Institutions Géologiques, vol.
iit,, &o. &o.
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warranted in the attempt, to account for its production by any
other mode of formation than that which appears common
to similar rocks in other places; unless such an explanation
should be in this instance opposed by any manifest impro-
bability. ’

There is every reason to conclude the trachytes of the Mont
Dore and Cantal, as well as the clinkstone of the Mezen,. to have
been propelled from a voleanice orifice in a state of incomplete
liquefaction—in short, as lavas—and to have followed the inclis
nation of the ground they occupied, flowing in a manner differing
only from that of basaltic lavas in proportion to their different
consistence and very inferior fluidity, or the accidental circum-
stances which may have concurred to madify their disposition.

It is evident that, under similar civeumstances of the surronnd-
ing levels and of propulsive force, the tendency of a masg of
lava to quit the neighbourhood of the oritice from which it is
emitted will be in exact proportion to its fluidity ; and when the
fluidity is at its ménémum, it will accumulate immediately around
the oritice; one layer of the halt-congealed and inert substance
spreading over that which preceded it, till the whole assumes
the form of a dome or bell-shaped hillock perforated in the
centre by the chimney or vent, through which fresh matter may
continue to be expelled, but which will at the end remain elosed
by that last sent up.  Now the variety of trachyte which com-
poses the Puy de Dome and the neighbouring dowmitie puys,
consisting almost wholly of felspar. and therefore possessing the
lowest possible specific gravity, and at the same time a very
rmde and coarse grain and highly porous structure, is precisely
that species of lava which we should expect & priori to have
possessed the meinimum of fluidity when protruded into the air; *

See Conmsderations on Voleanos, p, 92-96.
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and we therefore cgn understand perfectly why, ‘instead. of
flowing in thin and continuous sheets or streams t0 & distance
from its vent, like the basaltic lavas produced about the same
time and from the same fissure, it has accumulated in dome and
bé‘ﬁ"-shaped hillocks on the point where it was emitted. That
“this was the mode of production of these masses of trachyte,
certainly that they were thrown up on the spots they now
oceupy, seems to me proved by their rising in every instance
éither from the middle or the side of a regular crater and cone
of scoriw,* '

If it could be imagined possible for the voleano of the Mont
Dore to have sent forth a vast cwrrent of trachyte in this direc-
tion, of which these hills have been supposed the remaining
segments, in spite of the fact that the great elevation of the
granite ridge upon which they rest above the surrounding country
renders it the last of all directions which such a current could
have taken, and in spite of the improbability that a rocky bed
of which the Puy de Dome, a mass rising 1600 feet above its
base, is mercly a detached remmant, should have left no traces of .
its existence in the interval between that mountain and the
Mont Dore, a distance of 7 or 8 miles; yet a still stronger objec-
tion to this hypothesis remuins behind, viz, the improbability
that the position of each of these fragments should severally
coincide exactly with that of the vent of a separate recent
eruption; that the only points on which any considerable rem-
nants of this supposed bed are to be found should be precisely

* Bee Plate IIL., and the map of the * of eruption. The resemblance of this
Monts DOme. In Iceland M. Robert to the Puy de Dome, rising from the

describes (* Voyage en Islande,” Paris,
1840) the Mont Baula a8 a pyramidal
dome of yellowish-white very porous
trachyte, partly columnar, at the foot
of which is scen a contiguous cruter

crater of the Petit Puy, is complete.
In Hungnry also, and elsewhere, tra-
chytic domes are described as rising in

. the middle of erateriform hollows.
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those on which, from the disturbance occasioned by the voleanio
explosions, there is good Teason to suppose it would have been
destroyed and carried off.

The theory of Von Buch evidently approaches more nearly to
this explanation than that of d’Aubuisson and Ramond. Von
Buch suppose's the domite to have been “granite liquefied by
voleanic heat:” I also conceive it to have been, like all lavas,
a mass of granite, or some congenerous crystalline matter,
which, while confined beneath the superficial rocks at an intense
temperature, was suddenly allowed to expand, by the giving way
of the overlying rocks, and was consequently liquefied, or so far
softened by the immediate generation of highly elastic fluids,
both gases and aqueous vapour, through every part of its texture,
as #0 be protruded, by the tumefaction incident to this process,
through the clefts of the crust above.

The part of Von Buch’s theory with which I agree the least
is his supposing these hills to be hollow, and blown up like a
bladder. I imagine, on the contrary, the aériform and highly
elastic fluids, the expansion of which elevated the lava, to have
remained chiefly where they were generated, viz. in a state of
uniform and intimate dissemination throughout the texture
and between the crystalline particles of the porous and elastic
mass; and not by any means to have united into one great
bubble or dome beneath an overlying crust of the lava, as
is implied in Von Buch’s theory—a theory which Humboldt
has adopted and applied, with some rashness, to all trachytic
formations. I need not dwell any longer on this topic, as the
laws by which I conceive trachytic, as well as other lavas, to
have been determined in their rise and appearance on the sur-
face of the earth, have been developed in detail in another work
(‘ Considerations on Volcanos,” pp. 85-129) ; and that the peculi-
arities "which distinguish these particular trachytic formations

E 2
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will be best noticed when they are individually described among
the chain of puys of which they form links.

To this I proceed immediately, commencing their description
with the Puy de Dome, which rises in the middle of the chain,
and taking the remaining hills in the order of their succession
from this towards the north and ‘south, pointing out at the same
time the currents of basalt, or the domes of trachyte, which
appear to have been produced from the several vents marked
by the cones of ejected matters. The accompanying map*
is referred to in the nnmerals prefixed to the names of these
hills. It was drawn up entircly from my own observations, upon
the basis of the old GGovernment survey of Cassini, and 1 De-
lieve its aceuracy may be relied on.t

Descrirrion or THE CHAIN or Puys.

(62) Puy de Dome. (Absolute height 4844 feet.)—This moun-
tain, which occupies the centre of the chain of puys, and in all
its proportions leaves the others far behind, rises to the height of
1700 feet from the average level of the plateau around:

Its figure is that of an irregular cone very obtusely truncated,
the upper surface sloping considerably to the west. A rounded
eminence on its eastern summit gives it, when viewed from that
side, somewhat of the shape of a cupola.  Its appellation, how-
ever (in Latin Dumum or Podium Dumense), has no reference
to thix resemblance, but is derived from the woods with which it
was formerly clothed, and the remains of which still cover the
foot of its castern slope. In consequence of the very different

* See map of the Monts Dome. wenerally to confirm iy own observa-

+ When I drew this map I wasnot ac-  tions, with the exception already noted,
quainted with that of Desnuwrest, which  that Desmarest insisted on seeing a
might have assisted me ; but on com- calot™ or dyke of eruption in every
paring the two I have found the latter  detached fragment of a basalt current.
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consistence of its substance, which resists decomposition and
atmospherie erosion much more in some parts than in others,
two sides are, as well as the summit, entirely covered with thick
grass, and present a smooth and gent])" curved outline, while
that of the others is broken by rocky projections, giving them an
aspeet of a ruder character.  The fissures of the harder portions
of rock are lined both with laminar and octohedral erystals of
specular iron ; those of the more friable and earthy with similar
sublimations, which in these points assume the brightest tints of
blue and green, and occasionally with a coating of sulphur.  The
substance of the rock itself is in many places frequently stained
thruug}lmut with varying shades of an ochry yellow, citron,
rose, searlet, and greyish-blue colour. Fragments of domite
thus tinged, when rubbed together, give out a streng smell of
muriatic acid, and M. Vauquelin has detected in them the
presence of this acid by analysis.  The exhalations to which
-these effects must be attributed were probably evolved through
erevices from the interior of the mass of trachyte during the
process of cooling, and-were the result of the partial decomposi-
tion of its inner substance by intense heat, as the elastic vaponr
it contained escaped through the pores of its outward surfuce,
and thus diminished the pressure which had before opposed the
decomposing inflnence of heat.*

A chapel was anciently erected on the summit of the Puy de
Déme, of materials bronght from a distance (the additional
hl,hn\il" and expense incurring of conrse a redundancy of gratitude
from Owur Lady, to whomn it was dedicated) ; and the ruins of
this building have probably strewed the sides of the mountain
with the blocks of basalt which are occasionally found there,

The scoriee ocenrring in the same situation have been evidently

* See Considerations on Volcanow, p. 125-4.
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projected there by the explosions of the neighbouring cones.
Exceedingly light and porous fragments of domite, resembling
pumice in these characters and in their rudeness to the touch,
but without its very vitreous filaments, also form part of the
loose débris of this mountain, and many of them, appearing
to have been rounded by attrition, may be observed imbedded in
the more selid rock.

It is difficult to discover anything in the structure of the Puy
de Ddme to indicate the particular mode of its production. I
have given above the gencral conclusions to which T have arrived
with reference to this as well as the other trachytie hills of the
chain.  On the south side the base of this mountain has been
perforated by voleanic explosions, which in all probability imme-
diately succeeded the protrusion of the trachytic lava, and which
have loft a large erater, half-encircled by abrupt eliffs of trachyte,
and containing within it a complete cone c¢omposed of frag-
mentary trachyte, scorie, and lapillo.  This cone is called the
Puy de Besace (39), and the ridge of the surrounding crater the
Puy de Gromanaux (38). On the north side of the Puy de
Déme, and immediately contiguens to it, is another crater belong-
ing to the Petit Puy de Déme, to the description of which we
proceed.

('naiN or Puvs NorTH oF THE Puy pDE DoOME.

1.* Petit Puy de Dime.—A\ voleanic cone, one of the largest
though not the most perfect of the chain, leans against the
northern flank of the I'uy de Déme.  Viewed from a distance, it
appeais to be a dependence of this latter mountain, and hence
the name it has reccived of Le Petit Puy de Déme. Upon a
closer inspection the different nature of the materials of the two

* The numbera refer to those on the map of the chain.
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mountains is immediately apparent ; the Petit Déme being com-"
posed entirely of fragmentary matter, basaltic scorie, sand, and

ashes. This voleanic cone reaches an elevation of 4186 feet,

and is lower by 656 feet than its-colossal neighbour.

It contains & very regular crater, shaped like the interior of a
deep bowl, and called by the mountain herdsmen « Le Nid de la
Poule,” “The Hen’s Nest.” Its diameter and depth are nearly
equal ; the latter measures 300 feet from the highegt point of
the circumference, of which the southern portion is much the
lowest. To the north and east an outer semicircular ridge,
running para]lef to the inner one, appears to be the rim of an
older crater defaced when that now existing was formed.

From the western base of this hill a stream of basaltic lava
called the Cheire de I Awmnine takes its rise, and extends to a
considerable distance over the slope of the granitic platform, but
is at length lost under a cultivated soil, or confounded with
other and scemingly later currents, which have taken a similar
direction. This lava was most probably emitted at the epoch of
the eruption of the Petit Déme.

2. The Great Suchet—a saddle-shaped eminence with some
slight traces of a crater on its southern slope—is connected with
that last described by means of the Little Suchet (63), one of the
domitic hills, which stands at the point of a right angle formed
by the ridges of the hilly it unites. The fragmentary matters
that compose the Great Suchet were apparently projected by the
same cruption which produced that mass of trachytic lava; and
this idea, suggested by their proximity in position, is confirmed
by the numerous blocks of domite and pieces of pumice which
enter into its composition. .

3. Puy de Csme—Rather to the west of the meridian on
which stand most of the puys, rises that of (éme, remarkable for
the regularity of its conical form ; for its height, exceeding 900
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“feet from the plain around, whence it rises majestically at an
angle of ubout 35°; and, above all, for the prodigious dimensions
of the lava-current it has poured forth. This current is also one
of the most interesting of the whole chain, from the obstacles it
has met with in its course, and the changes it has effected in the
surface of the ground it overflowed. The sides of this hill are
covered with forest-wood ; its summit presents two distinet and
very regujar craters; one of them, with a vertical depth of 250
foet, jx of considerable diameter.

The cone was apparently thrown up after or during the
eraption of its stream of lava; which, instead of issning from
either crater, takes its rise at the western base of the hill,

At no great distance from its source the lava encountered an
angular protuberance of granite, which evidently caused the
current to separate into two branches. That to the right, the
most considerable of the two, spread itself over a vast surface,
and, aided by the gradual inclination of the granite platform,
pursued its course to the west till it found an obstacle in a long
line of hill, consisting of alluvial tuff from the Mont Dore
covered by an ancient platean of basalt. Thus imi)eded in its
progress, the lava followed the sweep of the hill in a north-
enst divection; and finding an issue at length between this and a
granitic knoll which obstructed its progress towards the north,
poured down on the present site of the eastle and town of Pont
Gibnud 3 immediately - above which it scems to have met and
flowed over a more ancient stream from the Puy de Loucha-
diere (No. 21). .

Thence both together poured in a broad sheet of lava down
the steep side of a granitic hill which formed the eastern border
of the valley of the Sioule, dashing forward against the rocks on the
opposite side, and usurping the channel of the river, down which
they pursued their course to the distance of more than a mile.
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Fhe Sioule, thus dispossessed of its bed, has been constenined
to work out a fresh onc between the lava and the granite of its
western bank, which in consequence is extremely precipitous,
But, before this was accomplished, there is every appearance. of
its waters having been so far obstructed as to create a luke,
govering the flat and alluvial surface now forming the meadows
of Pont Gibaud.

Rock of Prismatic Lava on the Banks of the Sioule, near Pont Giland,
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In one part of this new channel, where the valley has a slight
bend, and the torrent of lava being opposed by a salient rock
accumnlated to a considerable thickness, the excavation effected
by the river has disclosed its internal division into vertical
jointed columns, the lower portions of which are straight and
well formed, the upper twisted into various curves, and less
regularly polygonal. The wall of lava is about fifty feet high,
and the eolummar divigion is prolonged incompletely to the extent
of between 200 and 300 yards.  (Sce the woodeut overleaf.)

The rest of the lava filling the valley where it is about the
third of & mile in breadth, is split by fissures, mostly vertical, into
amorphous masses which still at various points evince a ten-
deney to the prismatic form.  This is perhaps the tmost marked
instance of all Anvergne in which the lava of one of the very
recent voleanos assnmes o decided colnmnar division.  In the
Vivarais, as will be seen in a future chapter, this circumstance
is of frequent oceurrence. .

The sketeh (Plate I1) was taken from a basaltic platcau on
the summit of the granitic range of hills, west of the Sioule,
from whenee the greater number of puvs may be observed:
that of (‘0me being the most conspienous as well as the nearest.
The whole course of this branch of its lava, as well as that of the
Puy do Louchadiere, is seen from this point.

But the Sioule was not to suffer from this invasion alone.
The other branch of the lava-current of ("0me, called the Cheire
de YAumdne, which flowed on from the point of separation in a
direction west-south-west, soon reached the bed of this river, about
three miles above the spot of the other irruption, and pouring over
its banks filled up the entire valley with an immense causeway
more than 100 feet high. Exhaustéd by this effort, it pro-
“ceeded but a short way down the bed of the stream towards the
north, and stopped where the village of Mazayes now stands.



Crar. V. PUYS NORTH OF PUY DE DOME. 59

The baffled waters of the Sioule here, as at .Pont Gibaud,
obstructed by the rocky dyke thus suddenly thrown across their
channel, must have given birth to a lake by their stagnation,
and would probably have ended, as in the other instance, by
wearing away a passage parallel to their former one, had not
the hill forming® their western bank, not in this instance com-
posed of granite, but of a soft alluvial tuff, yiclded, at some
distance up the stream, to the excessive pressure of the dammed-
up waters. An immense cxcavation, still subsisting, was broken
across this hill, through which the lake emptied itself into the
bed of the Monges at no great distance, and through which the
Sioule still joins this latter stream about three miles above theif
former confluence. .

A considerable body of back-water still remained behind in
the part of the valley of the Sioule intercepted between the
dyke of lava and the emissory thus foreibly created, which,
from the inclination of the ground to the north, could not vent
itself by this opening ; and here a stagnant piece of water called
the Etang de ¥ung, and used by the Seigneurs of Pont Gibaud
a5 a stock-pond, existed till within a fow years, when its drainage
was artificially effected.  The high banks which rise on each
side of the long marshy meadow now occupying the gite of the
old pond still present the correspondence of angles so gencrally
observable along channels of running water,

On the opposite side of the enormous causeway of lava to
which this diversion is owing, another small piece of water,
occupying the bed of a tributary rivalet choked up in the spme
manner, is dignified by the name of the Lake of Mazayes, and
its insignificant drain now runs into the Sioule through the re-
mainder of the wide and deep valley which this river itself once
excavated and possessed.

The changes thus effected do not only present themsclves to
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the eye of a nice observer, but are exhibited in a manner not to
be mistaken by the most casual; and in_ fact they result ro
simply and necessarily from the causes brou«rht into action, that I
should not have dwelt so long upon their details, but that they
serve to exemplify the mode of formation of other lakes in
the Auvergne and Velay, and the origin of other changes
in the surface of a country or direction of its rivers, where
cvery link in the chain of causes and effects is not quite so
palpable.

The whole superficies of the plateau covered bv the lava of
("6me cannot be estimated under ten square miles.  Its thickness
1s not to be ascerthined, since no exeavation has been made
through it: where the current has met with any obstacle, it
must of necessity be considerable, and thirty feet may be taken
as the probable average. .

It is one of tho most rugeed Cheires of the Monts Déme, pre-
senting a succession of continnal asperities, following one another
like the waves of an ocean, with similar depressions between.
Upon walking over its surface,—mno easy task,—it appears to
conxist of chaotic heaps of rocky and angular blocks of compact
basalt, tossed together in every variety of disorder; vet, in the
deep and narrow intervals between these heaps, oceur little
patehes of fresh and flowery turf, and knots of underwood spring
from their clefts, contrasting strangely with the horrid desolation
which prevails over this extensive wilderness,

Near the limit of the northern current, at some distance from
Pont Gibaud, is a natural grotto in the basalt: from its interior
gushes a small spring, which is partly frozen during the greatest
heats of summer, and is said to be warm in winter ; probably,
however, only seeming warm by contrast with the external
temperature.

The water is apparently frozen by means of the [mwerful



Cuar. V. PUYS NORTH OF PUY DE DOME. 61

evaporation produced by a current of very dry air issuing from
some long fissures or arched gulleries which communicate with
the cave, and owing its dryness to the absorbent qualities of the
lava through which it passes. This is « phenomenon common
to caverns in other voleanie districts,

The basalt of the Cheires de Come and de PAumone is almost
identical in its mineralogical characters; it is replete with irre-
gular ecllular cavities, is of a dark greyish-blue colour, and
contains a notable quantity of felspar. It is sufficiently tough
to be worked for building-stone, and cuts well under the chixel.
Nodules of pure white quartz arc not unfrequently found en-
veloped by it, appearing to have suffered from heat only on the
surface, which is eracked and sometimes shows o commencement
of fusion.

4, 5. Puys de Barmet and Fillou.—Two small cones, the last
of ‘wirich has a semi-crater well marked out; that of the former
is nearly effaced.  These two hillocks were probably thrown up
from side apertures at the epoch of the eruption of the Puy
de Come. '

6. Puy de Pariou.~—From its aspeet, and that of its lava, this
puy may be supposed the product of one of the last erptions
which convulsed the country. It is also one of the most con-
siderable and regular cones of the chain,

A segment of an older crater half encireles it on the north,
and here the process by which this and similar hills have been
produced is manifest. The aériform fluids devel‘oned in the
interior of an élmllient body of snbterrunemx lava, having by
their cxpansive force effected a fracture in the overlying rocks,
struggle upwards in powerful bubbles through this aperture,
carrying with them ut cvery eructation showers of scorin: aund

~ their comminuted fragments. These accumulate round the
margin of the orifice into a hill, necessarily approaching more
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or less in figure to the solid which would be generated by the
revolution of an obtuse scalene triangle round one of the angles
of its base; and this hill is called a volcanies cone, which, it
must not be forgotten, when most perfect, is but a truncation of
the geometrical one.*

But when the intumescent lava itself has subsequently risen
and poured itself forth from the same vent, it must by its
weight and impetus generally break down and carry away part
of the loosely built hill encircling the aperture, and a semi-cone
only then remains, the erater appearing open on one side. 1f
the lava escapes from some other orifice, or by some channel
beneath the foot of the cone, and does not rise within the crater,
a complete cone is the result, having a perfect crater at its
summit.

After the lava has ceased to be emitted, or has established
another channel for its efifux, the gascous explosions still nsually
continue for a certain time, by which a second cone is formed.
This in the absence of subsequent disturbing causes remains
perfeet, as has happened in the example of the Puy de Pariou
now under consideration, where since the first outburst of its
vast current of lava the volcanic mouth evidently threw up pro-
digious showers of scorie and puzzolana, creating the beautiful
cone and erater of Pariou upon the brink of that which had been
formed by the earlier explosions of the eruption.

Fhis newest crater has the figure of an inverted cone, It is
clothed to the bottom with grass, and it is a somewhat singular
spectacle to see a herd of cattle quictly grazing above the orifice
whence such furious explosions once broke forth. Their tracks
round the shelving sides of the basin in steps rising one
above the other, like the seats of an amphitheatre, make the

* Sec note to p, 41.
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excessive regularity of its circular basin more remarkable to.
the eye.

Its depth is 300 feet, and circumference 3000. The inclina-
tion of the sides of the cone and of the crater are both about 35°.
The acute ridge resulting from their junction is so little blunted
by time, that in some parts it scarcely affords space to stand ou.
Its highest point is 738 feet above the southern base of the puy.

The lava of Pariou is as instructive with regard to the circum-
stances which . accompany the movement of this substance in
viseid torrents over a large tract of country, as its cone on
those by which such mountainous exerescences are suddenly
thrown up. '

Its first direction is to the north-east, and the current appears
to have set strongly aguinst a long-backed granitic eminence
oppusing it on that side. Thenee, led by a considerable slope
towards the south-cast, it coasted the base of this hill ; and leav-
ing to the right another protuberance of the primitive platean
on which now stand the church and hamlet of Oreines, advanced
to a spot called La Baraque. Here it met with a small knoll
of granite capped with scorie and voleanic bombs, marking the
source of a much more ancient basaltic hed known by the name
of Prudelles.  Tmpeded in its progress, the lava accumulated on
this point into & long and clevated ridge, which still bears the -
appearance of a huge wave about to break over the secmingly
insigniticant obsta®le. DBut an eaxier issue offered itself in two
latcral valleys having their origin in the part of the plateau
occupied by the lava-current; which, separating consequently
into two branches, rushed down the declivities presented on
either side,

The right-hand branch first deluged and completely filled an
area surrounded by granitic eminences, and probably the basin
of u small lake; thenee entered the valley of Villar, a steep and
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sinuous gorge, which it threaded exactly in the manner of a
watery torrent, turning all the projecting rocks, dashing in
cascades throngh the narrowest parts, and widening its current
“where the space permitted, till, on reachifg the embouchure of
the valley in the great plain of the Limagne, it stopped at a
spot called Fontmore : whete its termination constitutes a rock
about 50 feet high, now quarried for building-stone.  From the
base of this rock gushes a plentiful spring, the waters of which
still find their way from Villar bencath the lava which usurped
their ancient channel.* )
The branch which sepurated to the left planged down a steep
bank into the valley of Gresivier, replacing the rivalet that
Howed there with a black and shageed current of Java; entered
the limits of the Limagne at the village of Durtol; and con-
tinuing the conrse marked out by the streamlet, turned to the
north, oceupied the bottom of the valley lyving between the
calearcous mountain Les Cotes and the curtain of granitic roeks,
and finally stopped on the site of the village of Nohanent.
Here, as at Fontmore, an abundance of the purest water springs
from below the extremity of the lava-current.  The various rills
which drain the valley of Durtol and its embranchments, have
recovered their pristine channel, and, filtering throngh thes scori-
form masses which always form the lowest surface of a bed of
lava, flow on unseen, till the rock above terminates, and they
issue in u full and brilliant spring. Above. this point, conse-
quently, is seen the anomaly of a valley without any visible
stream ; and the inhabitants of Durtol are condemued in seasons
of drought to the strange necessity of secking at Nohanent, a
distance of two miles, the water which flows there beneath their

* These and the other Java-currents of the chain of puys are all to be traced
an the map of the Monts Dome.
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own houses. A similar phenomenon is very general throughout
the Auvergne, wherever a current of recent lava has octupied the
bed of a mountain rivulet, not sufficiently copious or violent to
undermine the lava gbove, or open a new side channel through
ity former banks.

In its appearance the Cheire of Pariou is even more bristling
and rugged than those already described. M. d’Aubuisson
justly compares it to a river suddenly frozen over by the stop-
page and union of immense fragments of drift ice.

In the work to which I have occasionally referred on the
general laws and conduct of the voleanic forces,* T suggested that
this asperity of surface in a lava-current is probably owing, and
appears usually proportioned, to the high specific gravity of the
Mava, which determines the ascending force of the bubbles of
vapour that, expanding in its interior, rise, and escape from the
surface as it flows onward. The lava of Pariou, which is com-
posed almost wholly of augite, and therefore of high specific
gravity, confirms this law. The same circumstance accounts for
the other characteristics of this rock, which is perfectly compact
in the interior of the current, while the vuter portions are cellular
and cavernous. The cavities, often of large dimensions, are
lined with a dark vitreous varnish, and from their sides project
numerous stalactitic protuberances, and slender filaments, eoated
in the same manner.

The colour of this basalt is a deep shade of bluish-grey ; it
contains imbedded crystals of augite, and a few of glassy felspar,
and bears a great resemblance on the whole to the current from
the Monti Rossi, which in 1669 destroyed a part of Catania, and
reached the sea.

* Considerations on Volecanos. London Phlhps, 1825, pp. 119-20.
¥
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It was in all probability the eruption of the Puy de Pariou

which threw up some large accumulations of puzzolana that are
~observable on both sides of the granitic ridge of Ternant and
Clersat,

7. Puy de Fraisse.—Between the Puys of Pariou and Come
lies that of Fraisse, a saddle-shaped hill, devoid of any peculiar
interest, except that its basaltic lava, which is seen only in erratic

.blocks, differs from that of the Puys already deseribed by con-
taining crystals of olivine.

64, Cliersou.—This puy occupics the centre of an area formed
by the four voleanic cones, Pariou, Le Grand Suchet, Céme, and
La Fraisse. Tts figure is most precisely that of a bell, as the
engraving will show* Turf and brushwood cover the swelling
curve of its steep sides, and a ring of broken rocks forms thes
edge of the circular and flattish capping which crowns it. This
capping appears to be remains of an outer envelope, the lower
parts of which hgve been worn away. The whole substance of
the hill is a light and porous trachyte, differing in nothing from
some parts of the Puy de Déme. The upper half of the hill is
perforated in all directions by caves and galleries formerly
pierced for the extraction of this stone, which is supposed to
have been held in esteem by the Roman colonists as a material
for sarcophagi, in consequence of its properties of absorption.
These caves abound in fragments of pumice detached from their
walls, in the substance of which much of this mineral is observed
to be enveloped. Pumice we know stands in the same relation
to trachytic rocks as scoriee to basalt, and these pumiciform
parts are created of course in the former rock by the same local
and accidental development of gases which oceasion the

. * See Plate 11,
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extremely cellular and scoriform parts often found in the sub-
stance of the latter.

M. Ramond supposes Cliersou and Le Petit Suchet to have
been united formerly ; and indeed this follows of course from his
theory as to the origin of all these domitic hills from the Mont
Dore. I am clearly of opinion that it was protruded from a
vent on the spot where it now stands, and that it owes its form,
as explained above, to the very low fluidity of its substance at
the time of its emission. If any of the surrounding comes of
scorige was thrown up by the same eruption, it must most pro-
bably be the Puy de 1a Fraisse.

8, 65, 9. Puys de Sarcoui and des Goules.—Immediately to
the north of Pariou rises a lincar group consisting of three hills
and having the same direction with the general chain, viz. north
and south. The central one, Le Grand Sarcoui, consists entirely
of domite; the two others, Le Puy des Goules and Le Petit
Sarcoui, are ordinary volcanic cones. ‘

The first of these latter hills Las a shallow but wide crater at
its summit. It is remarkable only for the fragments, of gneiss
apparently much altered by voleanic heat, of a black trachyte
passing into a resinous state and cuveloping picces of gneiss, and
of a variety of basalt with variolitic spots, which occur mingled
with scorige, puzzolana, and ashes, in its composition. This has
been exposed by the cutting of the high road from Clermont to
Limoges, which occupies a narrow pass between the Puy des

Foules and that of Pariou at an absolute elevation of 3310 feet,
and during the winter is subject to dangerous tourmentes, or snow-
storms. '

The Little Sarcoui has a semi-crater, exactly fronting and
embraeing part of the circumference of its larger nameszzke. It
gives rise to a current of lava on its eastern side, which follows
the sweep of a granitic ridge as far as the village of Egaules,

F 2
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where it is confounded with that of the Puy de Jume. In
mineralogical characters it differs little from that of Pariou.

65. Le Grand Sarcoui—Between the two last described hills,
‘and in close contact with each at its base, rises the Puy de
Sarcoui, one of the most remarkable and perfect of the trachytic
domes of this district. In figure it is completely a flattened and
rather elongated hemisphere, and is aptly compared by the
mountain shepherds to o kettle placed bottom upwards. Of
this singular shape, which attracts the attention from a great
distance, the engraving (Plate IIL) will convey a very accurate
idea. The trachyte which composes this hill is rather looser
in texture and lighter in colour than that of the Puy de Doéme ;
it has also fower imbedded crystals, but is essentially the
same rock. Like the P'uy de Ddme, Sarcoui has parts of its
substance impregnated with muriatic acid, and stained with
mixed and brilliant hues of red and yellow. Like Cliersou it
has been quarried for sarcophagi, some of which still remain in
an unfinished state in its caves, and the name of the hill is sup-
posed to be derived from the purpose to which its stone was
applied. In these caves I thought I perceived indications of the
structure of the hill in massive beds, which, as far as can be
made out from the thick vegetation and quantity of débris which
cover the surface, follow the curving slope of its sides, and
envelop its nucleus concentrically, in the manner of the coats
of an onion. It has been already remarked that the Puy
de Cliersou appears to show traces of a similar concentric
structure. ‘

The summit is nearly circular and quite flattened, covered
thickly with heather, and strewed with scorize launched pro-
bably from some of the neighbouring puys. Near the foot
of the hill on the east a number of small rocky knolls of
trachyte pierce through the cultivated soil, and appear to con-
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nect themselves with the base of this larger mass of the same

substance.

The very intimate union of Sarcoui with the Puy des Goules,
together with the fact that the latter cone does not appear con-
nected with any current of basalt, and moreover consists in great
part of fragmentary trachyte, leads to the opinion that these two
hills are of contemporaneous production, the latter being formed
of the fragmentary substances projected by aériform explosions
accompanying or rather preceding the emission of the trachytic
lava of Sarcoui.

This group of voleanic hills deserves to be thoroughly studied
by those who wish to obtain an insight into the mode of forma-
tion of the dome-shaped masses of trachyte to be met with in
many other volcanic districts, and which sometimes pttain to the
magnitude of the colossal Chimborazo. A rock of trachyte is
rarely to be observed on so small a scale, so completely insulated
from every non-volcanic rock in position, so accessible to exami-
nation, or presenting so perfectly the figure which has heen
supposed characteristic of this formation. Those who will imagine
the effect which would be produced by heating a very thick
soufflet-pudding in a closely covered vessel which it completely
fills, until its intumescence force it to exude through a crack or
hole in the cover of the vessel, over which the matter, quickly
congealing by exposure to the air, would cake into a bulky
excrescence, will understand exactly the mode of formation
which I attribute to the trachytic dome of Sarcoui, the Puy de
Déme, and the other similar hills. Their substance, indeed, in
its spongy and porous texture, and lightness, is really not very
dissimilar from the sort of cake which would be the result of the
homely culinary process I have here imagined. I beg pardon
for so wmean an illustration, but it explains my theory of the
formation of domite better than any elaborate description. I
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must add, that on revisiting these hills in the present year I
found no reason to alter the opinion I had formed of their origin
in 1821.*

10. Le Creuz Morel—To the north of the Puy de Fraisse, and
west of the group last described, is a large extent of level plain,
covered with twrf; the soil is a medley of volcanic fragments
ejected by the surrounding cones.

A singular depression is' observed in it near the Puy des
Goules, evidently the result of a voleanic explosion, but differing
from other craters in having a conical mount of scorfre raised
on one side only, while the margin of its remaining circumfer-
It is 115 feet deep, has no
luva-current, and was probably but a subsidiary spiracle of one

ence is even with the plain around.

of the neighbouring voleanic vents. A violent wind, or a slanting

» M. le Coq, though believing that
thoy were formed at the time of the
eruption of the neighbouring cones of
seori aud basaltic luvas, adheres still,
I believe, to the notion that these domi-
tic puys are all hollow bubbles, blown
up by elastic vapours from a fused
portion of a pre-existing bed of domite
or,trachytic couglomerate. Although
I thiuk it perhaps possible that bub-
bles of such a size may have been formed
in Bome sublerrancan lava masses, it
would seem thut domite, from its light,
granular, and porous character, is the
very last kind of lava in which they
may be expooted to oceur. It is in the
fine-grained, corpact, and almost vitre-
ous lavas that the largest bubbles are
formed. There are indeed no bubbles
or vesicles at all to be seen in do-
mite. It is open and loose in texture
throughout, as contra-dixtinguished
from the compact basaltic lavag, in the
superficial and scoriform parts of which
bubbles are frequont. Some of the Tce-
landic lava-currents contain very large

vesicular caverns, but they occur in the
hasaltic lavas, not in the trachytic ones.
In the Mont Dore, as will be scen here-
after, many of its trachytic lavas take
the form of vast massive hummocks,
their imperfect tluidity having prevented
their flowing to any distance from the
vent whence they were protruded. The
domitie hills of the Monts Ddme are in
my opinion unly masses of the same
kind, of which the substance was wheu
crupted in & still less fluid condition,
intumescent throughout, but having the
elastic fluids which gave it that charac-
ter disseminated throughout the mass:
whence its porosity and lightness, 1If it
were considered worth while to solve
this question by positive examination,
it would not be a difficult or very ex-
pensive operation to drive a gallery a
few hundred feet into the side of Sar-
coui, even to its very centre. Those
who think & vast empty space would be
found there would, I imagine, be then
convinced of their error.
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line of projection, may have caused the matters thrown up to
fall upon the side rather than around the orifice.

Its scoriee contain crystals of black and gréen augite, and of
olivine; the erratic blocks of basalt are unusually dense and
hard. ‘

11. Ptiy de Chaumont.—This is a very regular and large cone,
with a crater at the summit nearly effaced by the accumulation
of débris. Its lava and scoriee resemble those of the Creux
Morel, with which it was probably contemporaneous. No per-
ceivable current; but the basaltic rocks which here and there
pierce through the soil of the plain on the east, arc rather refer-
able to this than any other puy.

12. The Puy de Lantegy is scarcely more than a hillock of
scoriee, covered by numerous fragments of domite, with a small
crater broken down towards tho west. Its lava, like that of the
other puys in the vicinity, is soon lost under the thick bed of
volcanic ashes sprinkled over the plain, and the occasional
cultivation which this circumstance induces.

13. Puy de la Goutte—This is a segment of an immense
crater connected in situation, and doubtless in origin, with the
extraordinary medley of rocks called Puy Chopine, which it half
encircles,

Fresh-looking scoriee, and blocks of a compact basalt contain-
ing olivine and augite, and fragments of domite, show themselves
on its sides and interior, wherever the turf is rent away, and the
elevation of the soil to the west seems to indicate a current to
have taken that direction.

14. Puy de Leironne.—This cone rises on the north of Chopine,
that is, the opposite side from La Goutte, and by the two it is
almost completely enclosed. Leironne has a shallow crater on
the side towards Chopine, and seems to be composed more of
domitic fragments, often scorified and approaching to pumice,
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then of augitic scorie. It was probably coeval in origin with
Chopine and La Goutte.

66. The Puy Chopine.—This is a very remarkable volcanic
production, and has proved, and still will prove, a most per plex-
ing subject of study to every geologist who visits Auvergne.
1’ Aubuisson left it after three visits, and candidly avows that he
had not acquired any light on its probable mode of formation,
nor any positive idea of its structure and composition. It may
therefore appear presumption even to attempt to describe it ; but,
though to obtain a clear knowledge of the composition of & hill
which is evidently a confused medley of heterogeneous substances
is at the outsct impossible, yet its general aspect and prineipal
features may be without difficulty remarked and sketched.

The figure of the puy is irregularly conical, and its sides on
somo points are so steep that vegetation is prevented from
covering them by the fragments which are continually detaching
themselves and rolling to the bottom ; and hence two wide rents
on the east and south lay bare its upper half ; the lower is con-
cealed by the immense and daily nureasmg accumulations of
débris.

Its composition, as far as it ean be observed by help of these
barren faces, which from their excessive steepness and the crum-
bling nature of their materials are very difficult of access, is &
mixed assemblage of various primary crystalline and volcanic
rocks in different stages of alteration from volcanic heat, acid
vapours, and atmospheric injury.

This singular combination, however, exists but on that portion
of the puy which fronts the south-west, south, south-east, and
east. The remainder is a massive and nearly vertical bed of
domite alone. The whole mountain rises out of the semi-crater
of the Puy de la Goutte, which closely embraces it from north-
west to east, passing by the south.
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Puy La Goutte from the East. Puy Chopine. Débris.

1. La Goutte. 2. Chopine, 3. Chaumont, ag seen from the South.

I spent some hours in examining the Puy Chopine at three
different visits; and it appeared to me that, notwithstanding
the confusion which reigns through some of its parts, the disposi-
tion of the principal masses is sufficiently obvious, and may give
a clue to the @nigma of its formation.

The lowest rock which shows itself on the face of each rent
above the talus of débris that conceals the base of the mountain,
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isa congloméiatae of scori and volcanic ashes, through which
protrude magsive blocks of basalt, evidently in situ. This basalt
is either cellular and scoriaceous, or affects a spheroidal struc-
ture, contains olivine and augite, and puts on the dull aspect of
the older rocks of this genus.

Upon this rests a tabular bed of granite. The line of contact
is straight and inclined to the horizon at an angle of about
15 degrees, traversing the whole face of the mountain, from
south-west to south-cast. The granite for the space of three
or four feet from this line is stained of a red colour, and so
entirely disaggregated that the foot sinks into it; it becomes
sounder as 1t is more distant from thence, but its masses
present everywhere an irregular and dislocated appearance.
Higher up it passes on various points—1, into a small-grained.
granite; 2, a sicnitic rock similar to one met with near the
Lae d’Aidat ; 3, a fine-grained hornblende slate separating into
rhomboidal pieces; 4, compact felspar.

Thesc transitions are effected suddenly, and only remarkable
here for occurring within such narrow limits, as the same passages
on a larger scale present themselves on other points of the
gneiss district. The assembled primary rocks are backed to the
north, and in part supported to the west, by a rocky mass of
domite which constitutes all that side of the mountain. .

At the sunmit, and wherever this junction takes place, which
is far from being as regular and decided as that with the basalt
below, the granitic rocks are more or less altered. The granite
is blanched, and has lost its consistence ; the hornblende rock and
compact felspar are also discoloured, cracked, and their fissures
coated either by a reddish-brown ferruginous varnish, or dendrites
of specular iron, evincing that the rock has been traversed and
affected by voleanic exhalations. Small-patches of boles and
breccias, which are seen on a few of these points, seem merely
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to result from the mechanical confusion, decomposition, and
chemical changes wrought in the united rocks already men-
tioned during their protrusion.

It appears then that the Puy Chopine, taken in general, con-
sists of & mass of various primary granitoidal rocks, showing
signs of great disturbance, included (like the meat in a sandwich)
between a bed of domite on one side and of basalt on the other;
and thig singular aggregate rises immediately out of the crater
of a voleanic cone of loose scorie.

These general features are indeed unparalleled. They leave,
however, no room to doubt that the whole mass was raised into
its present position by the eruption which threw up the scoriw
that form the Puy de la Goutte. Among the clefts which are
broken across the superficial crust of rocks, by the expansive
force of subterranean lava, and through which all voleanie erup-
tions tuke place, it must sometimes happen that two fissures
meet or branch off at an angle, and occasion the minimum of
resistance upon that point. An eruption taking place there may
readily be supposed to elevate a portion of the rocks forming
this angle in a solid state, and set it on edge upon one side of
the vent. 'This mass would then form an obstacle to the frag-
ments and scoriee thrown out from the vent on that side, and
force them to accumulate into a semicircular ridge on the
opposite side of the orifice of eruption, such as is seen in the Puy
de la Goutte. The basalt which underlies the primary erystal-
line rocks dates, no doubt, from this eruption, and is the out-
cropping of the subterranean lava whence the aériform explosions
proceeded.  With respect to the trachyte, which also in part
underlies the granite and backs it to the north and west, it is
difficult to determine whether it owes its formation to the same
eruption, or existed previously in contact with the granite, and
was raised into ifs present position at the same time with that
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#0ck, T am inclined, however, to prefer the first opinion, and
to think that we have perhaps in this close union of primary
erystalline rocks, trachyte, and basalt, in & mass protruded from
‘the crater of a volcano, an example of the contemporaneous
elaboration, at a recent epoch, of the two most frequent ~
varieties of volcanic rocks, trachyte and basalt, the first from
highly feldspathic granite, the second from hornblende rock, by
voleanic influence. If we suppose, which is not improbable,
that the inferior and intensely heated beds of the original rock
contained the same varieties of mineral composition as its
superficial parts still exhibit, we may conceive how the same
process, acting on the more feldspathose portions, would convert
them into trachyte, which changed the more ferrnginous or
hornblendic parts into basalt ; tho quartz in each being dissolved
and partly carried off by the aqueous vapour. These different
lavas would intumesce, and might rise almost at the same time
through the fissures on either side of the angular and still
solid portion which was heaved up by the violence of their
escaping efforts; and thus this portion of primary crystalline
rocks would remain, ay it now appears, wedged in between out-
eropping beds of trachyte on one side, and basalt on the other.
Such a solution of the anigma offered by the phenomena of the
Puy Chopine, corresponds certainly with the phenomena of the
mountain, and seems to be in harmony with the laws of voleanie
action.

15-19.—North of the Puys de (haumont and Chopine is a
group of seven or eight volcanic counes scarcely separated from
one another, and in all appearance the product of contempora-
neous eruptions from different points of the same fissure.

The two which rise in the centre of this group, united by a
narrow ridge, far exceed the others in height and magnitude.
Jach has a large crater at its summit : that of the most northerly,
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the I’uy de Jume, is 210 feetin depth, and beantifully perfeet
the othier is called the Puy de la Coquille.

This system of volcanie mouths hes sent forth & vast torrent
of lava towards the east; which, entering a branch of the valley
of Arniat, by this opening descended to the alluvial and calca~
reous plain below, on which it forms an extensive platean, raised
very considerably above the surface of the plain on either side ;
thus presenting an admirable clue to the formation of some more
elevated and older basaltic plateaux in the vicinity, whose con-
nection with the granite heights, whence they probably flowed,
having been destroyed, might, but for this object of comparison,
have appeared problematical.

The rivulets which drain the hills of Arniat and Laqui still
unite in their former channel, and flow on unseen beneatli the
bed of lava, till at its extremity tHe whole river gushes forth
near the villages of Sayat and St. Vincent, in the most abundant
and fertilizing springs of the country. This basalt encloses
numerous crystals of augite and olivine, with a few of felspar
and some plates of mica.

20. Puy de la- Nugére.— A volcanic cone, bearing traces
of several craters : the principal one is an oblong basin, large
and deep. It pours forth a body of lava towards the north-
west, o

Numerous smaller orifices seem to have been in action at the
same time, and, after raising in common the north-castern pro-
jection of the mountain, to have furnished another mighty
torrent of lava, which is seen to fall in a broad cascade down its
steep sides, and, encircling a prominent knoll of granite that
checked and divided thé current, to join the former stream.*
Together they inundate a considerable valley, and, escaping

* See Plate IV.
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from it through a parrow pass, descend to the site of the town of
Volvic, where they are either stopped or lost bemeath a later
current from the neighbouring Puy de la Banniére.

The rock of Nugére has for three or four centuries past been
quarried, and in use as the principal building-stone of the
country, under the name of « Pierre de Volvic.” It is through-
out penetrated by numerous irregular‘ce]ls lengthened in the
direction of the current ; it contains a large proportion of felspar,
‘80 much so as to make it approach in character to trachyte ; in
fact, is scarcely distinguishable from some of the trachytes of
the Mont Dore, and bears a considerable resemblance to the
Neidermennig mill-stone lava rock, near the Laacher See, in the
Eiffel, as well as to some Italian lavas, especially that quarried
near Camaldoli, of which extensive use is made in the town
of Naples. It is of a light*grey colour, and possesses the pro-
perty of cutting with facility. The fissures occasioned in the
mass by its retreat are fow and distant. Hence Dlocks of great
dimensions can be extracted. I have secn some worked into
slabs of 20 feet by 6. These fissures are Tined with a profusion
of specular iron, which is also thickly disseminated through the
pores of the rock.

" 21. Puy de Louchadiére—This is, next to the Puy de Déme,
the most striking Lill of the whole chain. Completely isolated
from the others, it rises as o majestic cone to the height of more
than 1000 feet from the western plain, at an angle of 35°, and
to the absolute elevation of 4000 feet.

An enormous crater, broken down towards the west, and
measuring 486 feet in vertical depth from the highest point of
the ridge, is scooped out of this mass. At its bottom a capping
of basalt conceals the orifice of the voleano, and almost seems
still to boil up from it as a spring gushes from its source : thence
issues a vast current, which, first falling abruptly down a steep
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declivity into the plain, encum,bm a wide extent of it with hilly

waves of black and scorified rogks, and then, pursuing the direc-

tion of the slope, proceeds. to join the more recent Cheire of
Céme immediately above Pont Gibaud. The figure of this

mountain originated its appellation: « La” or rather “Lou
Chadiére ” is in Auvergnat “the arm-chair.” 1t is covered with
forests, which add considerably to the beauty, and take from the
horror, of its aspect.

22-25.—From the base of Louchaditre a group of five or six
smaller volcanic hills, closely connected, extends updn a line
towards the north. They present the vestiges of as many
craters, which send forth currents of lava to the east, west, and
south. The thick forests which clothe these puys render it diffi-
cult to examine them minutely. Their lavas are uniformly
basaltic. »

26. Puy de Pauniat.—This cone stands by itself to the north-
east of the latter group. It has a semi-crater facing the north-
west, and seems to have furnished its contingent to the sea of
lava which deluges the plain in that direction, but which later
showers of volcanic ashes, a coating of rank grass, and here and
there the plough, have combined to smooth over and conceal.

27, Puy de Thiolet.—An imposing hill of an oblong figure
partly covered with wood. Its principal crater is elliptical and
of vast dimensions. This cone has emitted streams of lava from
three of its sides. That which issues from below the eastern
base was anciently quarried, and the cathedral of Clermont was
built from it; it was afterwards discovered that a similar stone
was to be found nearer that town, viz. at Volvie, and these
quarries were abandoned. '

28. Puy de Beauny.—At some distance to the north-east of
Thiolet is a circular plain about a quarter of a mile in diameter,
once the bottom of a picce of water called the Lake of Beauny,
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which a few years back was drained. On the south.it is over-
looked and partly embraced by a voleanic cone, which exhibits a
crater breached towards the lake-basin. On the north and east
it is enclosed by a semicireular ridge of loose scorize and granitic
fragments, about 150 feet in height, on the outside of which is
seen the granite.

This wide crater appears to have been opened through the
granite by some more than ordinarily violent explosions, and
the mouth was afterwards, in all probability, closed by the
lava of the Puy de Beauny, which, first filling the basin, issues
from it towards the west, and unites itself to the western streams
of the Puy de Thiolet.

Tho lavas of the last described seven or eight puys, hemmed
in by ranges of granite on the north and west, and by their own
¢jections on the east, scem to have flooded the whole space thus
enclosed with their united currents.  They resemble one another
very closely in composition; and this similitude extends to those
of La Nugtre and Louchaditre. They are of a light colour,
abound in felspar, are more or less cellular, highly sonorous, and
contain few or no imbedded crystals. It is probable, indeed, that
these puys all date from the sume epoch, and were produced by
the same crisis of subterranean cffervescence.

The connected chain of puys ends here; but two eruptions
have taken place north of this point upon the same meridian,
and probably therefore on a continuation of the same primary
fissure of eruption.

29.—The first is the Puy de Chalar: it rises at a ehort dis-
tance east of the small town of Manzat; and three miles and a
half in a direct line north from the Puy de Beauny. It is a
large and sufficiently regular volcanic cone, with a vast crater
broken down to the north-west. From its interior a copious
current of very black. compact, and scorified basalt takes its
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rise, and descends by a,gentle acclivity into the valley of the
Morge.

30.*—Rather within a mile to the north-east of the Puy de
Chalar is a circular lake, called Le Gour de Tazana, about half
a mile in diameter, and from 30 to 40 fect deep. Its margin
for a fourth of the circumference is flat, and little elevated above
the valley into which the lake discharges itself. Everywhere
else it is environed by a crescent of steep granitic rocks rising
ubout 200 feet from the lovel of the water, and thickly sprinkled
with small scorize and puzzolana. These fragments arc all that
indicate the voleanic origin of this gulf-like basin, but these are
enough.  No stream of lava or even blocks of any size are per-
ceivable.

The encireling rocks show marks of considerable disturbance,
They consist of two varietics of granite ; one fine-grained, and of
the usual elements ; the other coarse, with very large crystals of
felspar, and having the mica chiefly replaced by pinite, both
crystullized in hexahedral prisms, and amorphous.

This curious, and, in Auvergne, rather uncommon variety of
cruter s identical in characters with some of the largest and
most remarkable of the voleanic maare in the Eiffel (particularly
that of Meerfeld) ; with this onl y difference, that the former has
been drilled by the voleanic explosions through granite, the
latter through superficial strata of grauwacke slate and secondary
sandstone.t

The peculiar characters by which such craters are distinguished
from the other voleanic vents we have boen describing, viz. their
great width, the total absence of all lava-current, and the ex-

* Both of these sites of eruption ave without the area of our map of the
Monts Déme.

t Sec a paper on the Rhine Voleanos, in the Edinburgh Journal of Science,
June, 1826,

G
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tremely small quantity of ejected scorige by which they are sur-
rounded, are not easily accounted for. If, however, we conceive
an accumulation of highly elastic vapour to have formed on the
surface of & subterranean reservoir of lava, like an immense
bubble, and then by reason of an increase of its temperature to
have exploded in perhaps a single or a few violent eructations
(like the explosion of a steam boiler), the displaced super-
ficial rocks falling back for the most part into the cavity, we
should expect some such result as this kind of maar-crater.
The extremely regular circular figure, which is characteristic of
all such craters, demonstratively proves that the explosion of one
or more elastic bubbles was concerned in their production. Had
there becn a lengthened series of such explosions, as in the usual
phase of volcanic eruption, these would necessarily have thrown
up a larger quantity of scorix and other fragmentary matters,
and formed the usual circular ridge or cone round the crater;
whereas in these instances such ejections are almost wholly
wanting.

The Gour de Tazana is not quite a solitary instance of this
phase of volcanic development in the chain of puys. The Lac
de Beauny, already described, seems to owe its origin to some
similar explosion on a minor scale; and we shall have occasion
hereafter to remark its repetition in more than one locality of
the Mont Dore.

EAsTERN LINE oF Puys.

Three other volcanic cones occur near the eastern limit of the
granitic plateau, at some little distance from the meridian on
which rises the chain of Puys hitherto described.

31, Puy de la Bannidre.—An eruption has, in this instanece,
taken place on the summit of a granitic eminence overlooking
the valley-plain of the Limagne, and a vast current of lava has
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taken that direction, rushing tumultuously down the side of the
mountain, and spreading over a large level surface below.

No regular cone or crater is to be observed; but prodigious
heaps of scorie, voleanic bombs, lava-blocks, and fragments of
granite, surround the spot whence the current issued. The shelv-
ing sides of the hill might, indeed, be expected to prevent the
accumulation of these incoherent substances in the figure they
usually affect. The town of Volvie is built upon the basalt of
La Banniére, which crosses and apparently covers that of La
Nugere. Copious springs gush from below it both at St. Genest
and Marsat. It is of & black colour, compact, contains numerous
crystals of angite, and fewer of olivine and felspar; and in all its
characters contrasts with the lava of Nugére, bearing the strongest
similitude to the basalt of some of the most ancient plateaux.

32. Puy de Channat.—This cone is partly covered with woud,
which perhaps conceals the vestiges of its crater, nowhere elre
cbservable. Its scorie frequently envelop fragments of granite,
and large knots of olivine and hornblende.  The latter are rounded
and amorphous, appearing as if they had suffered bouldering, or
external friction. They are of a deep black, und exhibit a laminar
structure only on fracture; the faces of the laminwe are highly
lustrous.  Crystals of the same mineral, with graix? of compact
felspar of a bluish-white colour, are to be found in the lava of
which this puy has furnished two currents.  One descends directly
to the east, and is lost immediately under a cultivated soil ; the
other directs itself at first to the S.W., but is conducted by the
inclination of the ground into the bed of a small stream, which
it continues to occupy, making the circuit of a granitic hill covered
by a fragment of a more ancient basaltic current, and disap-
pearing towards the east below the village of I'Etang.

33. G'raveneire—This volcanic cone has been more frequently
visited and describéd than any other, from its immediate vicinity

G 2
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to Clermont, The irelr'uption'to which it owes its origin burst
through a bed of basalt, which covered the eastern slope of a long
crescent-shaped granitic eminence, called the Puy de Charade,
one of the highest points of the platean.

The scoriee, lapilli, and puzzolana, of which the cone of Grave-
neire consists, have an exceedingly fresh appearance: they are
red, reddish-brown, and black, and are often met with in the form
of bombs, tear-drops, and long ropy sticks. The puzzolana is in
greaf request as an ingredient in the mortar of all the neigh-
bouring edifices: it is called “ gravier noir” by the natives, and
hence the mountain’s name.

No crater is visible; probhbly it was destroyed during the
emission of the last current of lava, which seems to have descended
from the very summit of the present cone towards the north into
the valley of Royat, stretching thence into the plain as far as
Mont-joly and Les Roches.*

Two other streams are seen to proceed from the midst of scorie
on the top or side of Gravencire, towards the east and south. The
former i diverted from its course by a calcareous eminence, on
which rises the Puy de Montaudoux, a conical rock of older
basalt, and both wnite to deluge an extensive surface of the
plain below.

The interior of the bed of basalt in the valley of Royat is dis-
closed on cach side of the vast excavation already effected through
it by the rivulet.
divided by vertical fissures into imperfect prisms, or polyhedral

It measures 65 feet in thickness, and is

* See Plate I. Those goologists who,
forthe purpose of supporting the strange
theory of ““ elevation craters,” affect to
deny that a stream of lava can harden
on the slope of a hill at an angle above 4°
or 5, should examine thoso of Grave-
neire, which rest in beds at least 10 feet

thick, at angles exceeding 40° on the
upper part of the cone. And yet the
bulk of this lava was so liquid as to
flow to the distance of 4 or 5 miles,
and spread in a wide sheet over the
plain beneath.
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blocks, strongly resembling in general appearance the forms
assumed by many granites. These blocks are sometimes replaced
by globular concretionary masses, with a coneentric lamination.
of which the woodcut annexed affords an example taken from a

6. Lava-Rock of Graveneire, showing an imperfect Prismatic and Spheroldal Structure.

rock near Royat. From some of the fissures of this lava-rock
spring the copious sources which by means of an aqueduct
supply Clermont with an abundance of the clearest-water.

Within the gardens of Mout-joly, at the extremity of the
northern current, is a small cavern rivalling the Grotta del Cane
in its phenomena. A constant emanation of carbonic acid gas
takes place from its sides and bottom ; its mephitic qualitics have
been ascertained by repeated experiments; and in the village
of Royat, at the northern verge of the lava-bed, very copious
hot springs have lately been discovered, and applied to the purposc
of an establishment of baths, built on the site of one formed there
by the Romans, as attested by considerable remains.
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The basalt of Graveneire, taken from the inner parts of the

current, is compact, dense, of a deep slate colour or greyish-black,
and contains crystals of augite, with a few of olivine and glassy

felspar. The superficial parts are more or less cellular and sco-
rified. Its toxture is sometimes as highly crystalline as any of
the oldest basalts. :

From its proximity to the populous town of Clermont, the
surface of the Cheire of Graveneire has been forced into cultivation
by the most assiduous ‘industry. The process is to break up all
the projecting masses of basalt by blasting; and from their frag-
ments and scorire, aided by dressings, a soil has been created and
clothed with vineyards, which almost rivals the well-known fer-
tility of the sides of Aitna and Vesuvius, where the same method
has been eonstantly pursued.

¥

Puys vaciNg THE Pvy pe DOME.

34. Puy de Colicre.—About 200 vards from the eastern base
of the Puy de Déme rises a diminutive cone of this name, which,
secemingly from its insignificance, has as yet escaped the notice
of every writer on the Monts Dome. It has, however, to all
appearanee, sent forth a considerable stream of lava, which, after
spreading to some extent over the plateau, encountered a hill of
granite above Tont. de P'Arbre : a division took place, and one
portion joined to the left the current of Pariou at Les Cheix,
while the other threaded the narrow valley of Fontanat, and
accompanied its rivulet to Royat, where it either terminated or
has been sinee covered by the stream descending from Graveneire.

The basalt of the current of the Puy de Colidre is dark-
coloured, dense, brittle, and remarkable for being generally
replete with numcrous nearly spherical cells. Its crystalline
texture is evident to the naked eye, and exhibits a multiplicity of
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minute crystals of glassy felspar; those of augite are not so
conspicuous, but some crystals of this mineral and of olivine are
scattered through the mass. )

35. A short distance south of this is a still smaller cone, known
to the shepherds by the name of Chuquet * Geneto, probably from
the broom (genét) which growsupon it. It has produced no lava,
und was perhaps thrown up by some casual explosions finding
a vent in this direction during the more violent eruption of the
neighbouring puys. Its scori@, which are very fresh, contain
many imbedded fragments of granite at different stages of altera-
tion by heat, and nodules of hornblende similar to those of the
Puy de Channat.

36, 37. Puys du Petit et Grand Sault—Two small cones west
of the Puy de Déme, in which it is difficult to discover traces
either of craters or luva, from the quantity of turf which clothes
and surrounds them.

Westward of the river Sioule three or four other voleanie cones
rise from the primary platform, viz. the Puys de Banson, de la
Vial, and de Neufont. Not having visited these, I can give no
details on their phenomena.t

CHAIN oF Puyvs soutH oF THE Puy pe DoME.

38. Puy de Gromanaux.—An eruption has in this instance, as
was noticed before, forced its way through a bed of domite, the
prolongation of the base of the Puy de Dome. A vast semicrater
facing the N.W. discloses this rock n situ, and it projects also on
other points of the puy.

* The term ¢ Chuquet” acts as the MM. Bouillet aud Lecoq in their ¢ Vues,
diminutive of Puy, and is applied by  &c.,du Département du Puy de Domne,’
the Auvergnats to any small knoll or  p, 219, but I have met with no other
cluster of rocks. account of them.

t They are mentioned cursorily by
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From the midst of this crater rises—

- 39. The Puy de Besace—A double cone covered with turf,
and, like the last and other neighbouring puys, presenting
numerous fragments of domite mingled with its scorizz and
lapilli. It perhaps contributed to the basaltic lava-currents
which have deluged the western slope of the granitic plateau,

40. Puy de Salomon.—A wide crescent, half encircling a
crater which has pushed forth a large stream of lava to the west.
Erratic fragments occur on this hill of a compact basalt, of light
grey colour, and granitoidal texture so coarse as to exhibit its
imperfect crystals to the naked eye. Three-fourths of these are
of glassy felspar, the remainder of green augite, with o few of
bright yellow olivine.  The cellular cavities of this lava are
lined with more perfect crystals of the same substances,

41. Luy de Montchié.—Four voleanic mouths combined to
raise this momntain.  1ts northern crater is of vast diameter,
and 340 feet in depth. That to the south-west appears to
have given rise to the current of lava which descends below
Alaguat.

The great proportion of domitic fragments which enter into
the compaosition of this and the neighbouring hills, and which are
seattered over the plain on each side, lead to the presumption
that a considerable bed of this rock once existed on their line,
and has been subsequently broken through, and launched into
the air by their explosions.  The road cut along the base of the
Puay de Montchié has uncovered many charred tranks of trees
buried in the dejections of the voleano.

42. Puy de Barme.—This volcanic hill stands by itself, a
little to the west of the chain. It has three distinet craters;
two at its summit which are perfect, and a third broken down
towards the south-west. From hence issued an immense stream
of lava, which widely flopded the western slope of the platean,
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and reached the Sioule on the site of Pont des Eaux. Usurping
the channel of this river, it flowed on towards the north, and
stopped beyond the village of Olby.

M. de Montlosier, who so well describes the changes wrought
in the direction of the Sioule by the lava of (!dme. seems not to
have observed this third invasion, which has forced its waters to
wear themselves a new bed through the hill forming their
western bank, and consisting of a clayey alluvial tuff, a ramifi-
cation of the Mont Dore.

43. Puy de Laschamp.—This hill when viewed from a distance
has nothing of a voleanic appearance. It is a long-backed ridge
formed by the united ejections of three or four craters, which
have considerably defaced one another.  Its highest summit,
secmingly the result of the last ernption, is nearly 1000 feet
above the village of Laschamp in the plain immediately
below. '

On the north exists the greater part of a large oblong erater:
and a cwrrent of lava, springing from its base, turns to the cast,
and covers a considerable space enclosed between the Puy and
the opposite heights of granite.  Overflowing here, one portion
of the cwrent takes to the left, skirts the base of the Puy de
Déme, and deseends to Enval, where it joins that which derives
froggthe Puy de Colicre alrcady noticed ; the other enters the
lit:gvalley of Beaune, but disappears before it arrives at Font-
fredde, beneath the mecadows of the low ground it oecupies.
The basalt of this current is cellular and coarsely erystalline, of
a light grey colour, very similar to that of the Tuy de Salomon
above described, has a large dose of felspar in the composition of
its base, and imbedded crystals of this mineral and of olivine.
A separation into rude columms is observable on some points.
Another semi-crater to the left has also emitted a stream of lava,
which, after joining those of the Puys Lamoreno and Montchar,
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two dependencies of Luschamp closely united to it, spreads over
a-part of the western slope.

To the south of the Puy de Laschamp riscs an irregularly
circular system of voleanic cones, the produce of many repeated
eruptions within a small space, which in all probability succeeded
one another very closely, or raged at the same epoch.  This is
the most interesting portion of the whole range to every observer,
whether geologist or not.  The extraordinary character of the
view from any one of these puys impresses it for ever on the
memory.  There is no spot amongst the Phlegrivan fields of
Italy or Sicily which displaysin greater perfection the peculiar
features of u country desolated by voleanie phenomena.

It is true that the cones thrown up around are partially
wooded and in general covered with herbage ; but the sides of
some are still naked, and the interior of their broken eraters,
rugeed, black, and scorified, as well as the rocky floods of lava
with which they have loaded the plain, have a freshness of
aspect, such as the products of fire alone could have preserved so
long, and offer a striking picture of the operations of this element
in all its most terrible energy.*

The first cone which presents itself commencing on the east is,

44. The Puy de Mercawr.—lt has a small crater on the
summit, and is not otherwise remarkable.

45. The Puy Noir or de la Meye, which occurs next, hag a
large semi-crater 600 feet deep facing the east: from its interior
proeced one, or rather two, of the most bulky lava-currents of the
Monts Déme.  After covering a wide space above Fontfredde
with a sea of feldspathic lava, this upper current stops there,
and a lower bed of black augitic lava shows itself from beneath,
enters the valley of Theix, and occupies the winding bed of

* See Plate V. ,
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its rivulet as far as Julliat, where it terminates a course of ten
miles, performed with a fall of 1700 feet. Copious springs gush
out at Fontfredde from beneath the upper bed of lava.

The scoriw: of the Puy Noir are excceding dark coloured,
and justify its appellation. The lower lava contains frequent
crystals of angite and olivine; and where the current has been
obstrueted by rocks of granite narrowing the gorge through
which it flowed, an imperfect columnar configuration may be
observed.

46. Puy de Las Solas or de la Gravouse—This cone encloses
a widely breached crater. It steefwalls of black and erumbling
seorie half surround an abyss, which almost seems still to vomit
forth an impetuous torrent of Iava.  This immadintely joins
that of the

47. Puy de la Vache,—a ruined erater, the exact connterpart
of the last puy, to which it is united by the base,

The whole appearance of these two remarkable hills foreibly
demonstrate that the showers of scorine which ereated them were
thrown up previously to the emission of any lava; and that this
substance, afterwards rising in a state of liquefaction through the
chimney of the cone, filled the funnel-shaped cavity of the crater,
broke down by its weight the weakest side, and rushed forth 1o
deluge the surrounding soil. - In the interior of the upper part of
the remaining circumference of the Puy de la Vache, the point,
to which the lava rose in the erater ix still marked by o projecting
ridge of light scoriaccous matter of a reddish yellow colour, rich
in specular iron, and oonsideruhiy decomposed by sulphureous
vapours ; apparently part of the frothy scum which formed upon
the surfuce of the ebullient lava, and adhered to the side of the
vase at the moment of its being emptied.

A stopper of basalt still chokes up the orifice below, and
conneets itself with a vast current, which, heing swelled by the
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addition of those of Las Solas and the Puy de Vichatel imme-
diately opposite, takes its course towards the south-east, and by
damming up the channel of two rivulets near their confluence
has given birth to the two lakes of La Caissicre and d’Aidat,
the latter of which is a large and picturesque expanse of
water.* From this point the stream of lava entered and
threaded & narrow granitic gorge, and, swelling out again as
the valley widens towards St. Saturnin, filled its basin com-
pletely, and stopped where Tallende is now situated.  The
distance traversed by the lava is about twelve miles, and the
difference of level between i source and termination 2230 feet.
Near the spot where the town of St. Saturnin stands, a body
of stagnant water appears to have existed at the period of this
irruption ; for beneath the bed of basalt, there about forty feet
deep, a stratnm of clay shows itself, containing an abundance of
vegetuble remains reduced to charcoal by the intense heat of the
superincumbent lava. It s remarkuble that the clay imme-
diately in contact with the basalt is hardened, *and divided to
the depth of ten or twelve inches into small vertieal prisios,
xactly imitating in miniature the columnar groups of basaltic
plateaux.t

The Cheire of La Vache, &e., ix particularly ragged and
bristling, us indeed are those of all the puys of the southern
extremity of the chain.—a character they owe to the prevalence
of nugite in their composition ; while the lavas of the northern

* Bidonius Apollinaris is suid to have
had his habitation on its banks.

t It is clenr that the rotreat which in
the one is effectad by the loss of ealorie,
is in the other caused by its increase.
The principle of flnidity in either cnse
disappears, and a contraction must take

place,
1 observed the same sort of natural

equivogue in frequent instances in the
Velay; where the odd conjunction of
these different substances, in which the
same effect s produced by directly
opposite canwes, was rendered more
striking by the equally regular co-
tummnar structure of the clay, and the
basalt which had hardened it.

¥
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puys, as we have seen, are almost wholly composed of felspar,
and consequently present much fewer asperities.®

Some of the scorie of the Puy de la Vache appear to have
suffered an alteration from the action of acid or sulphureous
vapours ; they are found of various tints of white, yeHow, blue,
red, and black ; they abound in specular iron, which is also found
to have insinuated itself by sublimation into the fissures of
compacter lava-blocks, forming within them the most delicate
dendritic ramifications,

18. Puy de Vichatel—~This cone has a regular crater s]opmg
towards the north-cast. Its lava mingles with the currents of
La Vache and Las Solas.

49. Montchal.—A regular cone with a semi-crater fronting the
north; it is partly wooded. Its lava probably is concealed by
that of

50. Montgy.—This puy has sent forth a considerable stream
of lava from a erater broken down towards the south-east, exactly
in the dircetion”of Montchal ; which appears to have divided the
stream into two branches. They are lost immediately under the
ashes and other loose matters with which the plain around has
been strewed by subsequent explosions, and the vegetable soil to
which their decomposition has given rise.

51. Pourcharet.—A large and imposing cone, the most west-
erly of the group. lts sides are steep; and on the smnmit is a
wide but shallow crater.  Lava has issued from its north-western
base, and followed the slope of the plateau to some distance in
that direction.

52, Montillet.—A cmscentpslmpod ridge of little elevation;
from the sémi-crater it encloses proceeds a current of lava, which
turning to the right joins that of Pourcharet.

.

* See p. 65 above.
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53. Montjughat.—This puy stands by itself, and is one of the
most regular of the chain. The crater is deep and large. Its
lava appears to have joined that of Montillet.

54. Puy de la Taupe—so named from the resemblance which
it bears, in common with many of the rest, to the labours of
some giant mole. It has a crater breached towards the west,
and its lava covers a considerable surface on that side. The
basalt of this current is remarkable for containing even more
crystals of augite than that of the neighbouring i)uys. It is
exceedingly dark-coloured and compact.

50, 6. Puys de Broussou and de Combegrasse.—These cones,
closely united, have craters open to the south-east, and furnish a
current which turns to the cast and reaches that of La Taupe.

57, 58. Puys de la Lodde and de Chalard—The former is a
large hill apparently produced by more than one voleanic mouth.
It has a semi-crater facing the south, and gives birth to a current
of lava which spreads to the right and left, reaching the village
of Aidat, at one extremity of its lake. »

The scoriee of the Puy de la Rodde are remarkably rich in
crystals of augite of the most perfoct regularity, and the basalt
of its current equally abounds in erystals of this mineral and of
olivine.

The Puy de Chalard appears to have been thrown up by a
lateral aperture, immediately after the eruption which created
the Puy de la Rodde.

59, Puy de Charmont.—This cone has a large and deep crater
broken down towards the south-east; from the bottom issued a
current of dark-coloured lava. but was prevented by a ridge of
granite from reaching the lake of Aidat.

60. Puy de UInfau or U Enfer—A low but large crescent, the
remaining walls of a vast crater, whose site is now oceupied by a
cireular bog called La Narsc d’Espinasse, from the nearest village.
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The plain to the east and south is formed of ancient beds of
basalt, and a violently explosive eruption has here evidently
made its way through the continuation of these: their sections
may be observed round the interior of the-crater. A current of
lava has been vomited by this opening towards the east.

61. Puy Montenard—The most southerly of the chain of
puys belonging to -the Monts Dome appearing in our map.
Its figure is irregular, the result of two neighbouring craters.
One of them is open to the south-east, and a copious stream of
lava has issued {rom it, covering a wide space on the south and
cast, and reaching to the bed of the river at Monne. But the cul-
tivation of the plain from which this puy rises, and the quantity
of more ancient lavas which have flowed from the Mont Dore in
its direction, renders it difficult to ascertain the boundaries of the
recent currents with due precfsion. Although the continuous
chain of puys ends here, another very recent cone and lava cur-
rent, called Tartaret, occurs on the continuation of the same

* meridian at the'distance of about three miles. But as that point
is within the circuit of the system of Mont Dore, its description
is postponed for the present.

Vovrcanic Rocks THE PRODUCT OF EARLIER ERUPTIONS.

The eruptions that produced the chain of puys just deseribed,
though far from being all contemporaneous, evidently belong to
a period during which the volcanic energy raged with peculiar
fury along the line they occupy ; a fury by which it appears to
have been completely exhausted, and which may be the cause of
its subsequent inertness.*

* Eruptions which occurred within  produced a chain of cones, some thirty
the six years from 1730 t0 1736 in the in number, and a sea of lava, which
island of Lancerote, one of the Canaries, deluged a vast surface. These crators +
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But a close observation convincingly demonstrates that pre-
vious to this era of intense activity eruptions were continually
taking place within the same zone, without any quiescent interval
of sufficient duration to enable us to mark out a decided line of
separation between the recent and the ancient voleanic remains
of the class that now occupies our attention. -

For the convenience of description, however, 1 have thought
it necessary to draw an arbitrary division between those already
described as unquestionably very recent, and those to which we
now proceed, which ave of earlier production,

The former have been mentioned in the order of their geo-
graphical occurrence; tho character and position of the latter
will be best understood if we consider them in the inverse of
what appears to be the ehronological order of their formation,
commencing with the products of the eruptions which seem to
have immediately preceded those already described in the chain
of puys.

They consist of currents, of basalt, of which the originating
cones and craters either no longer exist, or are partly obliterated ;
which are more or less denuded of their accompanying scorie
or scorified surfaces ; affected by decomposition ; often divided
and parcelled out into isolated plateaux or peaks; or finally,
which overlook valleys or ravines of considerable depth evidently
excavated since their formation.

67. The Puy Rouge near Chalucet, on the left bank of the
Sioule, about two miles below Pont (iibaud, is one of the first
connecting links between the recent and more ancient eruptions,
possessing the principal characteristics of either class. It has

opened successively along a line stretch-  fully by Von Buch and Sir C. Lyell
ing nearly the length of the island; no  (Principles, 1853, p. 436), and present
doubt the direction of a great subter-  a remarkable parallel to the chain of
* rancan fissure. They are described receut voleanic eones of Auvergue.
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burst forth from gneiss which environs it on all sides; and a
considerable cone, composed throughout. of lapilli, puzzolana,
voleanic bombs, and scoriee of every fantastic form, still marks
the site of its orifice. At the northern base of this hill facing
the Sioule, commences an enormous current of basalt, which
evidently once flowed into and entirely choked the valley,
extending more than two miles down the stream.

The river has subsequently worn itself a new channel between
this accumulation of basalt and its northern bank ; and the vast
dimensions of this excavation eaten out of solid primary strata
to the depth, in parts, of 50 feet below the level of its former
bed, upon which the basalt is seen to rest, evince tho long con-
tinnance of the erosive action, as well as its irresistible power.
This amount of excavation can only be attributed to the river
which still flows there, because the undisturbed and perfect state
of the cone of loose scorie demonstrates that no denuding wave,
deluge, or extraordinary body of water has passed over this spot
since the eruption.

The massive cliffs of basalt that beetle over the gorge thus
formed ,have a striking aspect. The thickness of the bed
‘averages, perhaps, 150 feet ; its upper surface is level, but covered
with scorified protuberances, and, where it has not been foreibly
brought into culture, as ragged as any Cheire of the Monts Dome.
These portions of cellular and shaggy basalt are, however,
merely superficial ; the interior and great mass of the current is
compact, and remarkably divided into very small prisms grouped
together in curved and radiated bundles. DBeneath it is a bed
of sand, gravel, and bouldered stones 3 feet thick, evidently the
ancient bed of the river at the timeof its invasion by the Java~
stream, but now from 20 to 50 feet above the present channel,
which the Sioule has since cut for itself through the gneiss
beneath. In the latter rock several galleries have been opened
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below the lava, for the extrdction of lead ore, which occurs in
veins of the gneiss. Some of these were worked at a very early
period, probably by the Romans; much ore is still extracted
by a company recently formed.

On some points of this current the prismatic is replaced by a
spheroidal conqretionary structure on a small scale, the basalt
separating at a touch into minute angular globules, rarely
exceeding the size of a pea, the “ pidces séparées grenues” of the
French geologists. There is not the least probability of this
structure having been produced or even disclosed here by
decomposition ; on the contrary, large horizontal masses of this
nature alternate with others that are prismatic on a propor-
tionately small scale; the latter modification appearing to
puss into the former by the sole diminution of the axes of
condensation. Where the basalt is seen in immediate contact
with the supporting gneiss, this last rock has suffered a partial
disintegration, and is stained of a bright red colour to the depth
of a fow inches.

Inits mineralogieal characters the basalt of Chalucet resembles
some of the most ancient varieties; it is corupact, heayy, of a
dull aspect, a dark colour, and without any apparent imbedded
crystals. It frequently envelops fragments of granite and
mica-slate, considerably altered; and 1 have found amongst
it seorie blocks of a porphyry similar to that of Chateix near
Clermout.

68. Puy de Charade—A considerable granitic eminence on
the western edge of the platean. Its summit is covered by a
massive bed of basalt, prolonging itself with a rapid slope towards
the east, till it is interrupted and coucealed by the more recent
voleanic cone of Graveneire, which appears to have exploded
from beneath it.

On the opposite side of this hill, and at a lower elevation, the
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same bed of basalt reappears, and is easily recognised by its
peculiar characters: it immediately encounters the still more
ancient basaltic rock called the Puy de Montaudou,* and is sepa-
rated by it into two branches, which reunite below, and follow
the slope of the hill as far as the level of the plain.

A few scoriee aro observable on the summit of the Puy de
Charade, sufficing tomark it as the site of an eruption, but no-
thing resembling a cone or crater. The basalt contains very
large crystals of augite and nodules of olivine, has a dull and
leaden aspect, is considerably decomposed, and assumes a fre-
quent division into spheroids of a foot or more in diameter,
which desquamate in concentric lamineg; yet, notwithstanding
these numerous characters of great antiquity, its disposition in
the form of a current of lava descending from the granitic
heights into the main valley below is so evident, that M. Ra-
mond felt. obliged to* rank Charade in the class of modern
voleanos.+

The granitic sides of the mountain must, however, have wasted
prodigiously, and the deep and wide ravines on either side
been altogether formed, since the deposition of this lava-bed,
which now hangs “over them in a rocky ledge; while their
sloping sides show them to have been excavated gradually by
running water. Moreover, the main valley into which the lava

* See Plate I. The basalt of the Puy
de Montandou is very compact, fine-
grained, hard, and black. It occasionally
containg small granular crystals of fel-
apar resembling those of Egyptian por-
phyry, and grains of peridot. The puy
is a mere conicalrock, of which it is
difficult to ascertain the structure, from
the vegetation which clothes it. Some
rude pristms show themsolves at the
summit; and to the west it may be seen
to rest on the freshwater limestone, the

strata of which are much confused and
tilted up at the line of junction, I pre-
sume it to be a dyke of basalt protruded
on the spot from beneath the tertiary
strata close to their junction with the
granite, It is remarkable that this
protuberance has evidently divaricated
both the old lava-current of Charade
and the more recent one of Uraveneire
in their descent from the western
heights behind it.
+ Nivellement des Plaines, 1815,

n2
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of Charade descended, almost to the level of the present plain,
must have existed previous tozthe excavation of these minor
valleys, and consequently it 15 impracticable to assume the
formation of the valleys of this fistrict in general as constituting
an epoch or as marking any fixed period. Further proofs of
this fact are to be met with on many points, ag well of Auvergne
as of the Velay and Vivarais. Their dvidence will be dis-
cussed as we go on.

69. Puy de la Roulade.—A bed of basalt remarkable for its

uniform separation into very complete spheroids, surmounting a
small calcareous hill a few yards above the rivalet of Boiseghoux,
and nearly on a level with the plateau formed by the more
recent lava of Graveneire on the opposite bank. This might be
supposed part of a secondary current from Charade, but that in
mineralogical characters it differs materially from the basalt of
that mountain. Its little elevation above®*the plain demonstrates
the comparatively recent date of its formation,

70. Plateaw of Chditeau-gay—An isolated bed of basalt
covering a wide extent of the calcareous freshwater formation.
Towards the Limagne it rises from the plain to an average
height of 450 feet; but on the south-west the plateau formed
by the lava of Jumes (16) equals it in elevation, and imitates
it entirely in disposition and structure. The productive cause of
the one is so evidently that ef the other, that it is impossible to
escape the conviction of their identity of origin. It is*equally
clear that the more complete insulation and greater elevation
of the former above the plain is owing only to its having been
longer exposed to meteoric erosion.

Thiz current appears not to have had ifs source on the
granite, but at a short distance from the limit of the two forma-
tions; and the site of its crater is still attested by the tumefied
and cellular nature of the basalt of the north-west extremity,
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by the scorified masses, and, above all, by the numerous lava-
drope or voloanic Sembe (an infgllible sign of an eruptive vent),
which abound there, This is also the most Mevated point of the
platean, and from hence it slopes.gradually towards‘the south
and east. It is generally modified intp rude columnar prisms,
which in parts evince by decomposition a sphercidal concre-
tionary structure, and in others divide either into massive tables
or slaty lamine, between which arragonite is often found crys-
tallized.

71. Plateau of La Serre*—This remarkable sheet of basult
owes its chief interest to thé circumstance of its remaining almost
entire, and exhibiting in consequence that peculinr disposition
which would be assumed by a stream of fluid matter descending
an inclined plane, and occupying the lowest levels, although it
now forms the capping of a high hill-range.

That it flowed as a eurrent of lava is moreover attested by the
seorize upon which the bed of basalt rests, by the scorified and
cuvernous masses which still remain on its surface, but which
adhere to and form part of the compact and solid rock below,
and by the site of the vent which produced it being still cognis-
able on its highest extremity.

On the other hand, this basaltic bed has all the characteristic
features of the more isolated and hitherto contested plateaus.t

10t

* See Plate 1.

t It must be remembered that at the
date of my examination of this country
(1821-5) the contest was still raging
between Neptunians and Vulcanists as
to the igneous or aqueous origin of the
fleetz traps, and that even those who
admitted their igneous origin still in-
sisted that all the flat sheets of basalt so
frequently found eapping high plateau-
shaped hills were formed under the sea,

and in totally different circumstances
from those characterising a recent vol-
canic sub-aérial eruption. I have re-
«tained in this edition some passages like
that above, in which these doctrines,
now all but exploded, are controverted,
because even yet the fallacy, I beliove,
is scarcely extinct that horizontal and
extensive sheets of basalt are alinost
necessarily of subaqueous origin.
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Its elevation varies from 850 to 400 feet above the water-
channels of the valleys on either side : and a branch of it, cut off
and separated from %he main current by a subsequent excava-
tion, has assumed that conical form so general amongst basaltic
remains, and to which the waste of ages tends to reduce all, and
crowned by a ruined fortress, called Montredon, imitates exactly
the Stolpens and Kcenigsteins of other basaltic districts.*
"The current of La Serre originated in the granite, and the
most considerable moiety of its extent rests upon that rock, the
: mmmnder on the freshwater limestone. Its western summit,
called the “ Téte de la Serre,” or P%y de Nadailbat, measures
3461 feet from the sea-level. It terminates to the east in a
projecting tongue of hill, the point of which has suffered a
partial separation from the rest.  On this point stands the village
of Le Crest, at an absolute elevation of 2044 feet, giving a
difference of level between the two extremities of 1417 feet,
with a direct distance of rather more than six miles and a

* This process has been repeated on
numberless points of Auvergne, where
almostat overy stop we meet with isolated
and conical peaks, each consisting of an
immense group of basaltic columns con-
verging towards the summit, All of
these were scized on in turn for the

" sites of fortresses, in those times of
anarchy when an inaccessible position
was the necessary condition of security
to person or property. Such were the
castles of Mont-rognon, Montredon,
Mont-rodeix, Mont-celets, Vodable, Us-
son, Nonnette, Buron, Mozun, Murol, *
Vandeix, Bounevie, Mercwur, Ibois,
Mercurol, &o. &e. From the number
of these strongholds and the almost
impreguable nature of the greater part,
the feudal tyrants of Auvergne out-
lasted those of the rest of Franoe; and
it was not until the ministry of Richelieu,

and the vigorous reign of Louis XIV.,,
that a final check was given to their
career of violence and rapine. Many of
them were judicially condemned and
executed at Clermont by a special court
held thue and called ¢ Les Grands
Jours,” a fate they well merited.
Orders were then issued for the de-
molition of all the chiteaux-forts of
Auvergne, and little now remains of
them but the foundations, and some
fragments of their massive walls, which
were generally constructed of basaltic
prisms taken from the peak itself, and
laid horizontally. Puzzolana was mixed
with the mortar used in these con-
structions; and without the binding
quality communicated by this ingre-
dient, probably no cement would have
taken effect on the smooth and jron
surfaces of the prisms,
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quarter. The inclination therefore of this bed of basalt corre-
sponds almost completely with that of the two very recent lava-
currents which have flowed down and now oceupy the bottoms of
the valleys on either side of it; the one proceeding from the
Puy Noir, the other from the group of cones about the Lake
Aidat:* moreover, the distance to which it reaches is about the
same as in their cases. The parallel between the older and
newer basaltic currents visible in such close approximation is
complete and highly interesting. The only essential difference
is that of position ; the one occupying the summit of a long hill,
the others the bottom of #ts lateral valleys, but yet on many
points even there forming plateaux which have acquired already
a very considerable elevation above the actual river-channels,

The surface of the platean of La Serre is not a uniform slope,
being broken by three declivities which have the appearancn of
steps. Two of these are over the.granite, and another at the
line of contact of this and the freshwater formation. They were
probably occasioned Dy inequalities in the granitic surface here
and there opposing a temporary check to the current.  The portion
which rests on the freshwater strata is smooth and nearly level,

It is worthy of remark that on each side u transverse ravine
i8 found near where the tertiary sedimental beds rest on the
primary crystallines, and a depression exists on the surface of
the plateau, along that line, the basalt having been already
partially undermined there by an excavation sapped through the
atrata of friable sandstone which intervene between the cal-
careous formation and the granite. In time, no doubt, an entire
separation will thus be effected, and the eastern portion of this
hill will resemble the many others around, which have lost their
connection with the primary heights,

* See p. 92-3 supri.
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The basalt of this plateau is from 50 to 100 feet in thickness.
Though in general amorphous, or cleft by irregular vertical
seams, yet on some points, particularly near Le Crest and at
the Castle of Montredon, it exhibits very beautiful columnar
groups. 'The current has here been eaten into by deep ravines
which disclose its internal structure, and in all probability the
apparent absence of this regular configuration in the remaining
parts of the platean is only superficial.

Upon the whole, this hill is very instructive, as a type of the
formation of busaltic plateaux in general; one of those valu-
able links which establish a relation between rocks apparently
remote in geological position; one of the intermediate grada-
tions through which a current of lava, on its first production,
occupying the bottom of a valley, passes in the lapse of ages,
and in virtue of the great resistance it offers (and lends umbrella-
like to the strata beneath) to the downward wash of rain, into the
massive and tabular capping of an isoluted and lofty mountain.

7273, Les Cites de Clermont and Chanturgue.—These cal-
carcous hills, once evidently united, and separated now but by a
shallow ravine, are crowned with a bed of basalt, in nature and
position very similar to that of Chateaugay ; but its height above
the plain is greater, and it has suftered more from waste, appa-
rently in consequence of its superior antiquity.

It has & gradual slope from the neighbourhood of the granitic
escarpment towards the centre of the Limagne, and appears to
have flowed as a lava-current from the heights which rise on
the north-west of Durtol : perhaps it may have been once con-
nected with those remnants of basalt which rest upon the granite
in the vicinity of the Puy Channat, but which have lost all traces
of scorie or cellular parts.

74. Plateau de Prudelle—A mass of basalt, which crowns a
granite pmmontory'inq)ending over the valleys of Villar on the
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south and Gressinier on the north, and terminating in an abrupt
escarpment towards the east. It appears, however, to have once
extended some way down the steep slope in this direction, for
many portions of a similar basalt are to be found #n situ amongst
the vineyards which clothe its declivity.

The cone whence this current flowed still forms a projecting
knoll at its western extremity, strewed with bomb-shaped scorie,
the cavities of which contain delicate stalagmitic concretions of
quartz, the fiorite of the French mineralogists. It is this hillock
which occasioned the division of the current of Puriou (6).

At the point of contact of the granite and the basaltic bed it
supports, is seen a layer of scorim, so far decomposed as to be
cut with a knife ; their cavities are filled with a white and brown
bole of a waxy consistence. The basalt has separated on some
points into very regular prisms of five or six sides, which exfoliate
by decomposition in slaty laminw at right angles to their axes.

The accompanying engraving gives o view of the position of
this plateau (on the left) hanging over the steep granitic gorge
of Villar. Beneath is a Roman road, of which the old basaltic
pavement is still entire (called le Chemin Ferrd). It is formed
upon the surface of the comparatively recent lava-current de-
scending from Pariou, since the flowing of which, however, the
ravine on the right has been worn away ‘ore than 150 feet in
depth. It is evident that the entire gorge has been excavated
since the basalt of Prudelle flowed upan the surface it now
covers, which must then necessarily have been the lowest level of
the vicinity. Here again is a most instructive collocation of the
older and recent lava-streams, telling the same tale of the gradual
erosion of the valleys of the district by causes still in operation.

Though the current of Prudelle has every appearance of
being single, it consists of two very different species of basalt.
That of the western extremity is remarkable for the numerous
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and large nodules of yellow and red olivine it encloses. That to
the east has in place of this minergl confused crystals of augite
and compact felspar, disscminated in & base which has all the
characters of a fine-grained dolerite.

75. Puy Girou (A, E. 2888.). 76. Puy de Jussat. T7. Ger-
govia.—I consider these three eminences, all based on the fresh-
water limestone, to have originally formed a single plateau,
capped by a current of basaltic lava proceeding from the neigh-
bouring primitive heights, probably from the Puy de Berzé (79).
(See Plate 1.)

They are now partially separated from each other and from
the granite; the first has wasted to a conical cluster of prisms

- converging towards the apex ; * the second to u erested vidge ;
while the broad plateau of Gergovia still occupies an extended
surface, which tradition and history unite to fix on as the site of
that city of the Arverni which Caesar and his legions so long and
vainly besieged.t

Gergoviu is as interesting to the geologist as to the antiquary.
On the southern and western flanks thick strata of siliceous
indusial limestone abound. The castern face offers a distinet

axample of the alternation of basaltic currents with the calea-

* This peculinr disposition of the
prisms, so evideutly adapted to protect
the mass they constitute from the de-
structive agency of rains and frosts, will
be found on cbservation to be the cause
which has preserved throughout all
basaltic regions so many isoluted and
conical hills of this reck. I do not re-
member to have met with one of this
nature in which it was not ensy to trace
such a structure; and this fact unites
itself to the many others presented to
the eye and understanding of the geo-
logist by every great mass of mountains.

which tend to force upon him an over-
whelming conviction of the vast wnount
of denndation of the supra-marine por-
tions of the surface of the earth, that has been
cffected by the wasting powers of the tne-
teoric agents, since its emergence from
the ocean. The great height of the
caleareous  strata at the Puy Girou
(2800 feet, A. F.) ix remarkable.

t Roman bricks, amphore, medals,
and Gaulish axes and arrow-heads, in
jade and  serpentine, are frequently
found on this plain.
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reous’ stmta of the freshwater formation. - Two deep ravines have
there. hidapenmmpieﬁe sections of all ita'beds. " The base con-
sists, Iike the plain from which it rises, of thin horizontal strata
of white marly limestone. At ~about two-thirds of the whole

7. Eastern Face of Gergovia, showing its two Beds of Basalt (1, 2), and the stratified Calcareous
Peperino betweon them.

elevation occurs a massive horizontal bed of basalt, in some parts
40 feet in thickness, which appears to have moulded itself on
the strata beloy, and upon the surface of which other calcareous
strata have been again deposited.

These, however, though distinctly stratified, and with & general
tendency to horizontality, are far from being as regularly dis-
posed as the inferior limestone. They are frequently distorted
and confused, and oceasionally interrupted by narrow horizontal
venous masses of basalt, which appear to be rmmﬁcatl;ms from
the upper bed of great thickness, which surmounts the whole and
forms the superficies of the plateau. The caleareous strata thus
included between the two beds of basalt are thickly interspersed
swith volcanic ashes and scorie. A few thin' strata of compact
yellow limestone may be found apparently free from extraneous
substances, but the general mass is rather a calcareous peperino
than anything else. It is in parts veined with semiopul, and
contains masses of siliceous limestone.

The lower bed of basalt projects far beyond the upper, appear-
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ing to have been originally more extensive ; and those portions
which cap the caleareous hills above Aubieres, Perignat, and
Channonat, must have belonged to this bed, which, whether
erupted on the spot or at a distance, is clearly prior in date to
the strata of calcareons peperino above it, as was remarked in
an carlier page, and was produced at a time when the freshwater
lake was still depositing its chalky sediment. It is in some
parts very regularly prismatic, in others amorphous ; is of a dark
colour, dense, hard, and sonorous; contains minute scaly crystals
of glassy felspar, and some calcareous infiltrations.

The line of contact of this bed of basalt and the supporting
stratum of marly limestdhe is well defined, and specimens of the
smallest size may be taken from it, of which one half is compact,
brittle, and black basalt, the other a white limestone effervescing
strongly with acids, and appﬁrently uninjured.  The basaltic
masses which occur in the intermediate calcareous strata are far
from being so distinctly separated from the engeloping matter.
The one substance, .on the contrary, seems almost to pass into
the other by a mechanical intermixture effected when both were
of a very soft, if not fluid, consistence,

"The upper plateau of basalt rarely presents a prismatic division
on a large seale; but more frequently a tabular structure. It is
on some, points extremely cellular; the vesicles having been
subsequently filled by crystallizations of carbonate of lime and
arragonite, so as to give it the character of a very rich amyg-
daloid.

78. Montrognon,.—A conical eminence of columnar basalty

. crowned by the ruins of a feudal fortress, and resting on the
freshwater limestone. It is probably the sole remnant of a
plateau formed by a branch from the current of Gergovia.

79. Puy de Berzé—A salient eminence of the granitic plat-
form ; the site of an ancient volcanic aperture, for its summit is
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hickly strewed with cellular basalt, scorire, and “bombs ;" which,
aowever, have an aspect of great antiquity. It was, in all pro-
bability, from this mouth that the currents of Gergovia, Mont-
rognon, &c., proceeded. Their comparative elevation favours
this opinion. The Puy de Berzé measures 3210 feet abovc the
gea; the Puy Girou, 2792; and the western summit of Ger-
govia, 2496. The eastern extremity of the last hill is' much
lower, the whole surface sloping gradually in the supposed direc-
tion of its flow, i e. from the granitic shore of the lake towards
its centre. .

80. Basalt of St. Genest de Champanelle.—This current occu-
pies the bottom of & depression in the primitive plateau through
which runs a small rivulet from the village of Chatrat to that of
St. Genest. In its position, consequently, it agrees with the
lavas of the recent puys; but since no cone remains to mark its
source, and it has evidently suffered much degradation, it must
certainly be prior in date to all these. It is imperfectly columnar,
and in parts separates into minute angular globules; but the
circumstance most remarkable in the basalt of this current is the
large proportion of quartz which enters as an ingredient into its
composition. This substance is very partially distributed, oc-
curring in much greater abundance on some parts of the current
than on others, and presents itself in three modes: 1, as visible
grains, or imperfect crystals, imbedded in the base ; 2, as a con-
stituent part of that base, which observed through a weak lens
appears to be a granitoidal mixture of quartz, felspar, and augite ;
3, in distinct and frequently large veins, more or less free from
augite, sometimes entirely pure, of a greyish-white colour, and
similar in disposition and aspect to the veins of quartz so common
in Lydian stone, clay-slate, &c. This is the only example of a
quartzose basalt I am acquainted with in Auvergne.

81. Puy de Chatrat. 82. Puy de Pasredon.—Granitic emi-
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nences capped by basalt, probably remnants of the same cur-
rent, but certainly distinct from, and anterior to, that last
mentioned.

83. !’uy de St. Sandouz. (A. E. 2822 feet.) (“ Barnére” of
Ramond.)—A basaltic plateau, still more elevated but less
extensive than “that of Gergovia. 1t might perhaps be ranked
among the dependencies of the Mont Dore ; but as it forms a
very conspicuous object in all views of the Monts Déme, and
enters into our map of this range, its dwuptlon may more
appropriately find room here. ‘

It occurs on the limits of the granite and freshwator forma-
tion, resting in part on each. More than one current appears to
have contributed to its formation. That which shows itself on
the surface of the plateau is remarkable for presenting a com-
plete transition fromm a coarse-grained dolerite, composed of
compact felspar and large crystals of augite, to a perfectly
homogeneous basalt.  This change is effected both suddenly, so
as to enter into the compass of a small specimen, and gradually,
the crystals of nugite and patches of compact felspar diminishing
in size, and the latter being finally superseded by olivine.

84, Plateaw of St. Saturnin.—A basaltic bed centirely on the
calcareous soil, and at a lower level than that of St. Sandoux ;
but yet, perhaps, a branch of the same current.  On the south-
east, immediately above the Chateau of St. Sandoux, a portion
of this bed has assumed the figure of an enormous spheroid,
composed of colnmns diverging from the ‘centre of the rock,
near which they are closcly united, to the circumference, where
a considerable space is left between them. The columms are
very regular and jointed. On other points the basalt of the
same bed exhibits a tabular configuration,

85. Puy & Olloiz. (A. E. 3343 feet)—A conical eminence
of basalt, which apparently is a fragment of the same cur-
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rent s the Puy de St Sandoux. It encloses large knots of
elivine.

The great comparative elevation of these last three basaltic
eminences is remarkable. M. Raulin* considers that an eleva-
tory movement on a line transverse to the general axis of the
neighbouring mountain ranges has raised them, as well as the
granitic and tertiary beds on which they rest, since their forma-
tion. This notion will be discussed in a later page.

86. Chox de Coran.—An extensive plateau of basalt resting
entirely on the freshwater strata, and overlooking the Allier
from its eastern extremity. On this side, immediately above the
village of Coran, rises a vast range of basaltic columns, the upper
portions of which show a tendency to the spheroidal figure. The
south-western part of the plateau is covered with scorim and
volcanic bombs, exceedingly fresh, and apparently cjected by a
luter eruption which burst through the more ancient basaltic bed.
A circular cavity, about 30 feet in diameter and 10 or 12 in
depth, appears to be the only crater left by this recent explosion,
Its inner walls are perpendicular, and consist of scoriform masses
of basalt, uncovered by any accumulation of lapilli or puzzolana ;
an inconsiderable current of very cellular lava seems to derive
from this point, and clothes the southern slope of the mountain.
The many fragments of granite imbedded in its scorie demon-
strate that this eruption, though undoubtedly of a much later
date than the basalt which forms the surface of the platean, .
originated far beneath the calcarcous freshwater strata which
compose the hill. These strata contain veins of gypsum and
pyrites, interspersed with bitumen or sulphate of barytes.
Though generally horizontal, on some points they show consider-
able distarbance, and pass into peperino. The Puy de Coran is

* Bulletin X1V, p. 657,



132 MONTS DOME AND LIMAGNE. Cnae, V.

worthy of much attention, as including the products of eruptions at
distinet and very distant epochs ; its scoriee abound in octohedral
crystals of oxydulous iron, in fiorite, and crystals of hornblende
similar to those of the 'uy Channat, but far 1argei'. Some are
nearly the size of the fist. They are occasionally perfect; but
in gencral their exterior is rounded, and the angles blunted as if
by a partial fusion.

87. Puy de Cornon.—Two remnants of a basaltic current are
found upon this extensive and nearly flat calcareous hill; the
remaining surface of which is mostly covered by a thick bed of
boulders of granitic and volcanic rocks, and was obviously at
one time the channel of the Allier, although elevated between
400 and 500 feet above #his river’s actual level. At its base the
marly limestone passes on some points into peperino.

To the east of the Allier, between Pont de Chatean and
Issoire, & considerable number of other plateaux and peaks of
basalt may be observed, capping eminences both of the freshwater
limestone and of the.low granitic range between the Dore and
the Allier, against which this formation abuts. These are the
remaining segments of very ancient currents; their scoria: have
‘generally disappeared ; and the points they derive from, as well
a8 their connection, if any ever existed between them, are with
difficulty to be traced. The space through which they show

. themselves is not very extensive, and may be considered as a
short band enclosed between the Allier and the meridian of Mozun.,
Nearly all the remarkable hills of caleareous peperido described
above as part of the freshwater formation of the Limagne are
also found near these limits. The direction of this volcanic line
seems to preserve a parallelism to that of the Monts Dome.

The most remarkable of these basaltic remnants are the Puys
Béndit, Dallet (already noticed, p. 15), La Roche Noire, St,
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Romain, Turluron, and 8t. Hippolyte, which are based upon the
tertiary strata; and the Pics de Buron and Mozun, which rest
in part on the primitive soil. They present no peculiar fea-
tures, and therefore to describe them in detail would only be to
repeat what has been said already of the similar rocks in the
immediate vicinity of the Monts Déme.
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«+ CHAPTER VL

REGION IL.—THE MONT DORE.

§ 1. GENERAL OUTLINE OF THE MON] DoRrg.*

As yet we have found the primary soil concealed but by occa-
sional masses of voleanic rocks, between which it crops out at no
very distant intervals. But I have now to describe one of those
mountainous excrescences which have covered its surface to an
extent of many miles in diameter, and elevated themselves to a
proportionate height above its level.

The Mont Dore, though not the most considerable of the three
in bulk or extent, attains the greatest absolute elevation. Its
highest point, the Pie de Sancy, is given by Ramond as 6208
feet, exceeding that of the Cantal by 128 feet. Its figure will
be best understood by supposing seven or eight rocky summits
grouped together within a cirenit of about a mile in diameter;
from whenee, as from the apex of a flattened and somewhat
irregular cone, all the sides slope more or less rapidly, until their
inclination is gradually lost in the high plain around. Imagine
this mass deeply and widely eaten into on opposite sides by two
principal valleys, (those of the Dordogne and of Chambon,) and
further furrowed by about a dozen minor water-channels, all
having their sources ncar the central eminences, and directing

* The Mont Dore, aunciently Mous properly written Mont ’0Or. See Ra-
Duranius, derives its appellation from  mond, Nivellement des Plaines: Mém.
the stream called Le¢ Jare which rises  de I'Inst. 1813,
on its summit, and is therefore im-
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themselves from thence 1o every point of the horizon, You will
then have a rude but not inaccurate idea of the Mont Dore.

It is barely possible that some mountain, not volcanic, may,
by long isolation, or accidental circumstances, have assumed
somewhat of this form, but the additional peculiarity which
the Mont Dore and Cantal share with Attna, the Peak of
Teneriffe, Palma, and all other insulated volcanic mountains, is,
that the rocks of which each is composed exhibit themselves in
beds every way,dipping off from the central axis, and lying pa-
rallel to the external sloping flanks. This singular disposition
would induce us & prior: to conclude these mountains to be the
remains of vast volcanos. The idea is of course confinned, when
we discover on examination that they consist of prodigious lnyers
of scoriz, pumice-stones, and their fine detritus, interstratified
with beds of trachyte and basalt, which bear the stamp of an
igneous origin, and descend often in uninterrupted currents, till
they reach and spread themselves over the platform around the
base of the mountain.

It is true that no regular crater remaing on this summit. It
would be irrational to expect one in a voleanic mountain which
exhibits so many other proofs of having been long and violently
attacked by the agents of dilapidation since the extinetion of its
fires,

The fragmentary ejections of its vent have gone in great part
to form the immense conglomerates that clothe its sides and
accumulate at its foot. Its more durable productions, its lava-
currents and some consolidated breccias, have more successtully
resisted the wear and tear of ages; and their highest extremities
still bristle in elevated peaks over a circus-like gorge, which
occupies the very heart of the mountain, and was probably the
site of its central erater, but which now, branching out into deep
and short recesses, forms the upper basin of the priycipal valley,

12
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and the recipient in which two mountain rills, the Dore and
Dogne, mnite, at the source of the noble river which from thence-
forward bears their joint namnes,

If the materials of a voleanic mountain were arranged in any
sort of wmiformity, the valleys which have reduced the Mont
Dore to a mere skeleton would exhibit its constitution in the
most satisfactory manner ; but as might be expected, the seetions
they offer disclose only vast and irregular layers of tuff and
breceias, mingled with repeated or alternating curgents of trachyte,
clinkstone, and basalt, and traversed by numerous dykes of the
same rocks.*

The opposite sides of cach excavation generally offer corre-
sponding seetions, the same beds being visible at similar heights
This

is universally the case in all the narrower gorges near the base

on both deelivities, but varying oceasionally in thickness,

of the mountain, where the diminished slope caused the lava-
currents to inerease in width as much as in length; and in these
situations the same bed or series of beds often extends over a
surface of many square miles, forming a suceession of vast plat-
forms, with a slight, and, towards their termination, scarcely
perceptible declination.

On examining the currents which compose these distant

* Were the causes which oceasion the
activity of Etuna to cease, this voleanic
mountain would before the lapse of many
centuries assume the chief characteristic
foatures of the Mout Dore.  Even now,
its mides are furrowed by deep and vast
valloys preduced by earthquakes and the
rapid descent of turrents of rain. The
beds of lava of different epochs may be
seen forming numerons pseudo-strata
one above the other, and corresponding
on the opposite sides of these ‘valleys;
the most remarkable of which in this

respect is that of Trisogliettn.’ See Fer-
rara, Decerizione dell’ Etna, 1818,

It appears that the flanks of the Peak
of Teneriffe are yet more deeply in-
tersected by rents and ravines; and
M. Escobar is saldd to have counted
above 100 strata of different lavas and
beds of pumice on the sides of the valley
of las Guanchas, N.W. of the Peak.
See too the description of the Islands of
Palma and Madeira in Sir C. Lyell’s
Manual, ed. 1855, p. 498 et seg.
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plateaux, they are’ found to consist of basalt, which has flowed
on all sides to the distance of 15 and 20, and in some instances,
on the east and north, of 25 or 30 miles from the central heights.*
Though the continuity of some of these sheets of basaltic lava
has been destroyed, we may remount many of them without
meeting any interruption, till at no great distance from the
summit of the group we arrive at a spot, which, from the torrefied
and vesicular nature of the basalt, and the number of scoriie and
bombs still adhering to its surface, appears to be the source of
the current, the vent from which it was expelled.

The plateaux of trachyte, on the contrary, rarely reach to such
an extent, and few portions of them deriving from the Mont Dore
are to be found without the limits of a ¢irele of 10 miles radius,
But what these currents lose in length they make up in height
and width. The lavas of this class appear to have possessed an
mnferior degree of fluidity to those of basalt; probably owing to
their inferior specific gravity + and greater coarseness of grain;
and in consequence they have accumulated upon one another in
prodigious volumes in the vicinity of the source. They thus
become the most conspicuous if not the most considerable portions
of the edifice which they have reared in common with the others.
Trachyte constitutes nearly all the prineipal heightsand central
platforms of the mountain, while hasalt rarcly shows itself ut
on its .outer slopes or in the lateral escarpments and at the
bottoms of its valleys.

A few isolated fragments of basaltic currents may, however, be

* These dimensions are fur from
being unparalleled by the lavas of
modern  voleanos, Sir W. Hamilton
reckoned the current which reached
Catania in 1669 to be 14 miles long,
and in some parts ¢ wide. Recupero
measured the length of another, upon
the northern side of Atna, and found

it 40 miles. Spallanzani mentious cur-
rents of 15, 20, and 30 miles (Voy. cn
Sicile, 1. 219); and Pennant describes
one which issued from a voleano of
Tceland in 1783, and covered a rurfice
of 94 miles by 50! (Nurth (tlole, vol. 1.)

+ Sée Considerations on Volcanos,
pp. 86, 92, ot scq.
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seen at a considerable elevation, and resting, without interposition
of other substances, on some of the trachytic plateaux; while
instances of 8o clear a superposition of trachyte to basalt are
less common,  Hence it has been supposed that the eruptions
which produced the lavas of this latter sort took place after the
cessation and finul extinetion of the voleano which gave birth to
those of trachyte. DBut facts are far from warranting this sup-
position; and T shall have to adduce several examples of the
evident alternution of the two rocks.

Nor, indeed, are they always to be accurately distinguished
from cach other.  Amongst the infinitely diversified varicties of
trachyte to be found at the Mont Dore, where no two beds
are alike, and even the same frequently changes its aspect
in o considerable degree, several have the laminar structure,
folinted Yexture, and sealy grain which characterizes clinkstone.
When these, as they oceasionally do, contain a large proportion
of ungite, they approach elosely to, and in fact are undistingruish-
uble from, basalt.  Where the texture is not scaly, but the
guantity of angite considerable, the trachytes often assume the
exact appearance of some of the recent lnvas of the Monts Ddme,
are extremely cellular, of a dark grey colour, and erystalline
texture. The trachyte used as a building-stone at Mont Dorve les
Bains is almost identical with the lava of the Puy de Nugére
guarried at Volvie,

The whole quantity of Fragmentary matters ejected by the
principal and subsidiary vents of the Mont Dore must once have
fully equalled that of its lava enrrents; but the loose nature of
these conglomerates has exposed them, of course, to more speedy
destruction.  The volume of those which remain is, however,
prodigious. They in turns rest upon, support, and envelop the
massive lava-rocks of every kind.  They are found at every
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distance from the centre of eruption; sometimes spreading into
wide plateaux, at others filling the bosom of mountain hollows,
like the masses of drift snow left in a hilly country by a brief
thaw. "

These conglomerates are susceptible of a division into twe
species, according as either class of voleanie products predomi-
nates in their composition,

Some consist wholly of triturated pumice; in which the fine
silky filaments of this substance are to be recognised, as well
as a few crystals of felspar.  This ocenrs either loose and
arenaceous, or consolidated hy an intimate mixture with water
into a yellowish-white tuff of a certain cousistence, resembling
the tufa of the Phlegraan fields, near Naples: occasionally
it has a lmwmellar structure, and has been sold in commerce
for tripoli. In general, however, this pulverulent substance
envelops various-sized fragments of trachyte, basalt, and granite,
forming a tufaceous conglomerate.  As these coarser materinls
predominate, a complete breccia is the result, in which the frag-
ments are immediately in contaet, or separated by occasional
interstices, or dinally agglutinated by a cement, cither of taff
or of iron-ust, apparently derived from the partial decomposi-
tion of the fragments themsclves, which are in these instances
for the most part of a highly ferruginous basalt, and in this
condition it resembles the peperino of the Campagna round
Rome.

M. Ramond, in describing these conglomerates,® very justly
remarks that their disposition excludes the idea that the waters
either of the sea or of inland lakes have had any share in their
arrangement ;¥ and he imagines them in consequence to have

¢ Mémoires de P'Institut, 1815, submarine, it follows of course that
t The greater number of the extinet the loose matters ejected by them
voleanos of Italy having been apparently  should have been deposited, spread out,



120 MONT DORE: Crav, VI,

fallen from the air upon the spot they still occupy after their
projection by the explosive force of the voleano.
© Butit will be difficult for those to coincide
opinion who have remarked that the great proportion of these

fully in such an

deposits are found, not in the neighbourhood of the crater, but in
massive and partinl accumulations at the foot of the mountain,
extending frequently in a direct line to a very great distance
from ity centre, without altering their character or suffering any
corresponding diminution in the size of their fragments.

The conglomerates which compose the plateanx of Pardines,
Nechers, and Polagnat, for example, as well as those capping the
Puy de Monton, are too uncqually distributed, too distant from
the foeus of eruption, to have been formed in the manner sup-
posed by M. Ramond. At the latter point, which is exactly 20
miles in a straight line from the central summits of the Mont
Dore, where certainly the vent which ¢jected them was situated,
1 have observed massive blocks of very compact trachyte and
trachytic obsidian, measuring more than a cubic yard in bulk.
It is incredible that fragments of this magnitude should have
been urged to such a distance merely by the projecting power of
the voleano, a power which is always exerted in a direction very
nearly if not quite perpendicular.  Nor could the prevailing
winds, which, M. Ramond remarks, set that way, have had any
notalle effeet upon bodies of so vast a weight.  We must, there-

and levellod at the bottom or on the
shores of the sea: and hence the even

table-land, olevated between 3000 and
500 feet above the actual level of the

and stratified tuffs of the western conat
of that peninsula, from Naplesto Civita
Veocchia, See Brocchi, Swle di Komn,
pp. 180, &e. &o.; and Breislak, Yoy, en
Campanie. )

But the case is very different with the
voleanos under consideration, which
raged upon the summit of an extensiye

sea; and whoso earliest eraptions appear
to have commenced not only long after
this land had emcerged from the ancient
ocean, but at a period when the fresh-
wator lakes of the distriet had almost,

if not eutively, terminated their de-
posits,
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fore, of necessity admit the agency of some other cause in these
instances ; and various facts tend to prove that the rapid descent
of water from the summit of the mountain at the period of its
eruptions co-operated with the fall of ejected stones and ashes in
the formation of these conglomerates.

These facts are principally the following :—

1. The deposits of this nature, which advance to a , distance
from the mountain, occupy a few large valleys, obviously exca-
vated in the granite or the freshwater strata previous to their
deposition, and are not found jn the wide intervals separating
these valleys, as would certainly be the case had they resulted
from the uniform dispersion of loose fragments ¢jected by the
voleano.

2. Their participation in the character of alluvia is evinced in
the consolidation by water and partial stratification of some of
the tuffs; in the occasional layers and heaprs of sand and gravel
accompanying them, the trunks and logs of treesand the remains
of Jand animads frequently found imbedded in them,

3. The greater number of fragments composing the distant
conglomerates have their angles broken or rounded, and the
largest are completely bouldered.

4. Immense fasciculi of basaltic prisms are occasionally seen
enveloped by them.  The prisms are not separated from each
other, nor their angles injured.  These rocks cannot have been
lannched thus from the crater, but niust have heen detached from
neighbouring currents by some,violent and erosive attack.

5! The conglomemtes‘fmmd within the limits of the freshwater
formation contain rounded fragments of limestone.  These could
not have been thrown up by the voleano, which broke out on the
granite ; but it is easily scen that the ealeareous strata may have
heen tom up by torrents hurrying along and depositing on their
route the beds enclosing these Llocks.
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They must not be confounded, however, with the ordinary
drift deposits of any mountainbus country resulting from the
abragion of its rocks and excavation of its valleys,—from which
they are distingnished not only by their volume, but by the
currents of trachyte, clinkstone, and basalt which cover, support,
and penetrate them in all directions, and were, therefore, cer-
tainly of contemporary formation,

The descent of agueons delnges down the sides of great
habitual voleanos during the ocenrrence of their eruptions, is
well known to be o common phenomenon® and to be owing to
one or more of three distinet eauses :—viz,

1. The sudden melting of snow on the summit of the mountain,
vither by fulling showers of red-hot scoria, or the contact of a
disgorged current of lava.

2. Prodigious storms of rain which usually accompany or
seceed to voleanie eraptions, and have heen satisfuctorily attri-
buted to the condensation of the immense volumes of aqueous
vapour evolved from these vents during their activity, and which
constitute in fact the main agent in their phenomena,

3. The vast bodies of water, probubly the contents of internal
cruter-lakes, which  trachytic voleanos, partienlarly those of
Amerient are known occasionally to ejeet, and which, when
mingled with the ashes and Japilli eangh$ up in their progress,
or brought with them from the interior of the voleano, have been
sometimes called * eurrents of mud,” but must not be confounded
with the product of those pseudo-yoleanie explosions of hydrogen
gos seen at Macalouba, Modena, in the Crimea, &e. &e. It 1
indifferent whiclh of these various phenomena we suppose to have

. .
* Bes Cousiderations on Voleanos, WBreislak, Inst. Geol, vol. iii. § 641,
page 158, Scrope on Voleanos, p. 180, Lyell,
% Soe VNomboldy, Tablem Physipe,  Principles, ed, L&, p. 412,
Daubiisson, flase, vol, 10 g IS
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ITS CONGLOMERATES,

operated in the present case: possibly all may have been in turn
or at once brought into action.*

If we consider the effects that would naturally be produced by
the sudden rush of large bodies of water down the sides of an
elevated voleano like the Mont Dore, at its moments of ernption,
sweeping away all the loose materials surrounding its crater, as
well as all they meet in their descent, tearing up the flanks of
the mountain, and overwhelming the plains or valleys around,
we shall find them fully equal to the formation of the conglo-
merates that now occupy us, and which, whether filling hollows
in the mountain’s sides, or deep and extensive valleys'to a con-
siderable distance from its base, are found to exhibit just that
chaotic confusion which we should expect from such a mode of
production, and which no other can sufficiently account for.

The Puy de Monton is perhaps the point furthest removed
from the Mont Dore at which these eluvial products are found in
T have mentioned its direet distance from the Pie
de Raney as twenty miles; the difference of Tovel is about 1100

abundance.

feet; a difference which affords an average fall of one foot in
twenty-four, certainly suflicient to give to any great budy of
water the impetus required for transporting blocks of the size
already noticed as oceurrine there,

* The Mont Dore is covered every
winter with great guantitios of snow,
which reldom disappears till Jate in the
sumier. There were some considerable
putches remaining in the hollows near
18 wummit when I visited it in the
beginning of Neptember, 1821, as well as
at the time of my last visit in August,
1857, With rexpect to the occurrence
last inatanced, as taking place among
the American volcanos, it is worth
noticing that, like those of France
umler consideration, they are principally
trachytiz, The fine ashes of trachytic

voleanos unite with water iuto a te-
nacious cliay, which circmmstance often
oceasions the ereation of Inkes within
their eraters during intervals of tran-
quillity, These lakes either burst their
banks by their inereasing weight, or are
let loose by the next eruption, in either
case rushing in a tremendous eluvial
debacle on the lower grounds arvund
the mountain. The truss of the Rhine
voleanos was no douht produced in
this manner.—8ee Considerations on
Voleanos, p. 159, '
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I have been anxions to substantiate the mode of formation of
these conglomerates, which has not been always satisfactorily
explained, on account of their forming so prominent a feature in
the trachytic formations of central France ; constituting perhaps,
in the three great voleanic groups of this class, a full moiety of
their whole mass, and appertaining exclusively to these, since no
similar rock is to be found in connection with the basaltic products
of the more recont or minor voleanic vents,

§ 2. Srrecrere ok TuE Mont DoORE,

To deseribe the constitution of the Mont Dore in detail, rock
by rock, us fur as it can he observed, would swell these pages to
too great w bulk; T therefore content myself with sketehing its
principal masses, pointing out whatever is most remurkable in
thenm,

—

—

Letus, for this purpose, imagine ourselves for & moment, on
the Pie de Saney. a pyramidal rock of porphyritic trachyte, and
the highest point of the whole mountain®  Connected with this by
intervening ridges, rise on cach side similar craggy knolls of the
same sabstance, more or Jess rounded by weathering, and partly
covered with vegetation.  One of them, the Puy Ferrand, almost
equals the Pie de Raney inelevation.  These two most promi-
nent heights overlook, on our right and left. two deep amphi-
theatral basins, one opening to the northy, encircled with a range
of perpendicular precipices in which the different gources of the
Dordogne unite 5 the other to the north-west forming the gorge
of Chandefour at the head of the valley of Chambon. On the
side opposite to these hollows each eminence gives rise to an

The localities mentioned in this  the Puy de Ddme of 1845. But sec the
of the Mont Dore may be bird's-cye view of the valley of the
observed: in the Dopartmental Map of Dordogne in Plate VII,
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inclined plane with a gradually decreasing slope, perhaps broken
at first into three or four step-like projections, one above the
other, and by degrees widening, as it descends, into vast plat-
forms,* which with few interruptions reach the base of the
mountain, and prolong themselves to some distance over the
adjoining country.

The rock which composes these platforms is, almost without
exception, trachyte, and the general divergence of all the prin-
;~ipal trachytic currents from one spot leads us to presume them
the produce of a single habitual vent, oceupying this central
situation.  The structure of the heights surrounding the gorges
mentioned above confirms this supposition.  They consist of
varions and often-repeated beds of trachyte, exhibiting in theif
confused arrangement_ and scoriforrg parts features which cha-
racterize the proximity of a eentre of eruption.  On descending
we observe rocky masses of conglomerate alternating with, or
leaning against them.  Of this nature is the high ledge whenee
spring the two rivalets Le Dore and La Dogne, and which unites
the four chief central eminences, the Pie de Saney, the Puy
Ferrand, the Pan de la Gmn;{r-, and Cacadogne,  Immediately
beneath the Cascade of the Dore, this rock contains alum and:
sulphur in such sbundance as to repay the cost of considerable

works for their extraction.  To the west, two decp gorges, ealled

* The high lands of the Mont Dore,
as well as of the Cantal and Mezen, are
too much exposed and too elevated for
cultivation, but are clothed with an
unlimited succession of rich and widely-
sprealing pasturages. The constitution
of the soil is sometimes thus concealed
for a considerable space. It is, however,
always disclosed at intervals in the steep
banks of the water-channeis which drain
the plateaux.  With the exception of a

few fir forests in the bighest regions,
little wood is to be found out of the
valleyr; and this peculiar disposition of
surface and vegetation gives to the
country an entirely different aspoct ac-
cording os it is viewed in its valleys or
on the intervening flat-topped heights,
The former are beautiful, luxuriant,
and populous; the latter naked, dreary,
and almost uninhabited.
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Les Vallées' de 'Enfer and’de la Cour, are completely scooped
out of the same rock. It has a torrefied aspect, and consists of frag.
ments of trachyte and basalt, both compact and cellular, united
into a breccia sometimes by a ferruginous, at others by & pumi.
ceous cement.  In the former case the compound is exceedingly
polid and durable. It is penetrated by several vertical dykes
of porphyritic trachyte, of a dark colour, vesicular in parts, and
divided into regular columus, generally at right angles to the
walls of the vein. A narrow and low partition, called Les
Fernes, which separates the gorges of la Cour and VEnfer, prin-
cipally consists of such a dyke.  The enclosing breccia has
disappeared on one side, but remains on the opposite. In the
former ravine are two or three others entirely denuded, and
exactly imitating the ruing of Cyclopean walls; the extremi-
ties of the prisms, which are luid hovizoutally, showing their
polygonal surfaces on cach side.  The steep fiee of the Puy
de T'Aiguiller, terminating the Vallée de I'Enfer, exhibits three
or four similar dykes traversing vertically its whole height (900
feet), and by their needle-like peaks, which rise almost to the
height of the Pie de Saney, oceasioning its name,

. Imn{edinh«,-ly opposite to the Vallée do la Cour, on the cast side
of the valley of the Dordogne, is a deep ravine separating two -
ceragey cliffs called Cacadogne and Le Roe de Cuzan, 1t is strewed
with colossul rains from the rocks above, which consist of con-
glomerate enveloping varions currents of trachyte and busalt
mingled in strange confusion. Among the blocks scattered
below, and belonging to these currents, are many of a trachyte ap-
proaching to obsidian, of resinous lustre und fracture, and a black
colour, enclosing numerous large crystals of felspar (pitch-stone
porphyry) ; and another rarer variety, compact, hard, of a brick-
red colour, with something of the resinous gloss of piteh-stone,
enclosing opaque erystals of felspar exceedingly hard and of a
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waxy look. The roc Barby, an insulated and shapéless rock
springing from the middle of the ravine, presents u cluster of
diverging columns of an extremely dense, heavy, and hard basalt,
enclosing large and regular crystals of augito and olivine.

Such is the nature of the area overlooked by the central
trachytic summits ; and in these features it is easy to recognise
the traces of a vast and ruinous crater, not very dissimilar to the
pirture exhibited at the present moment* by the recent crater of
Vesuvius, torn through the bowels of the mountain by the erup-
tion of 1822; whose abrupt and precipitous escurpments, like
those of the gorges just deseribed, ave composed of u conglo-
merate of scorie and voleanic fragments, enveloping hori-
zontal beds of lava, and penctrated by mmmerous dykes of the
same substance, mostly vertical, and separating into horizontal
prisms.

We seem then anthorized to eonclude the principal vent from
which issued the great formations of trachyte of the Mont Dore
to have been situated in the immediate vieinity of the upper
hasin of the valley of the Dordogne.

There i, however, no reason to believe that this vent was
productive of trachyte alone ; the numerous fragments and dykes
of basalt enclosed . in the surrounding conglomerates, together

* This was written in 1523, It must
be remembered that the central erater

the hewrt of the mountain, or in its
place a solid dome or cone composel

of every habitually eruptive volcauo
iz liable to be alternately emptied
by paroxysmal explosions, and refilled
subsequently by minor eruptions from
within ite area. (Sec a paper on the
Formation of Craters, &ec., *Geolog.
Proc.,” April, 1856,) The latest erup-
tions of an extinet voleano may have
belonged to one or the other of these
classes, aud consequently may either
have left a vast chasm (or crater) in

of the products of the preceding erup-
tions in the shape of fragmeutary ac-
cumulations penetrated by dykes and
beds of lava in a state of chantic con-
fusion. Or the last explogions may have
only blown up portious of such a cone,
nctasioning one or more of those circus-
like hollows o often found towards the
ceutre of such mountaink, and of which
we have examples both here and in the

Cantal,
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- with the direction and slope of thg neighbouring basaltic beds,
tend rather to prove the contrary; and it has been already
neticed that many of the currents of this rock, so conspicuous on
the skirts of the mountain, may be traced to points of eruption
near the central trachytic plateaux, and therefore at no great
distance from the prineipal crater.

If, quitting the cireus where the waters of the Dore and Dogne
meet, we follow the torrent which bears from this point their
united names,* we find perpendicular cliffy, composed of repeated
beds of trachyte, bounding the valley on each hand.  To the left
a deep ravine has laid bare the face of a steep rock called Le

“Cliergue, and disclosed the out-cropping of five or six immense

currents of trachyte, separated from one another by layers of
tuff and decomponed puniice.  The lowest of these enormous
beds are quarried for the building-stene of the neighbouring
baths; and the rock of which they consist is excellently fitted
for the purpose, separating readily into rude prismatic masses,
being extremely cellular, working well under the tool, and
resembling strongly the lava of Nugere or « Pierre de Volvie.”
Its colour is bluish-grey 5 it has few apparent erystals of felspar,
and ix highly sonorous.  The upper beds are of another variety,
of a lighter colour, and contain larger and more numerous erystals
of felspar.

A similar order of beds is seen on the opposite side of the
valley.  Their upper surface slopes rapidly from the summit
of the Roe de Cuzau, forming a plateau called La Durbise,
which iy prolonged below in the Plateau de IAngle, imme-
diately above the village of the Baths,  Of this the opposite
Plateau de Rigolet obviously once formed part, though now
separated from it by the excavation of the valley of the Dor-

* See Plate VII.
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dogne. 'The height, dopo; and direction of each correspond, as
well as the beds of which they are composed. The upper
surface of both js occupied by a thick current of trachyte, the
section of which on dach side of the valley presents a long range
of irregular columns. '

2 3

N0
atank I et

8 Cawade above Mont Dore Jes Bains

A rent worn through thus and some of the inferior beds by a
waterfall called La Cascade du Mont Dore, at a short distance
nbove the Baths, exhibits them in the following succession :—

1. (Beginning from above.) A bed of porphyritic trachyte,
160 feet in thickness, forming the floor of the plateau to 1ts
cxtremity, The colour of this stone varies from greyish to
bluish-white. 1t bears a considerable resemblance to the rock
of the PPuy de Dome, like which its fissures are sometimes lined

R
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yith large blades of specular iron. 1t is highly porous and con-
tains numerous lnrge crystals of glassy felspar, mica, and acicular
hornblende enveloped in a very loose and coayse-grained base,
evidently composed of the detritus of these crystals, together
with grains of oxydulous iron and perhaps also augite. It
resembles strongly the trachyte of Drachenfels.  'This rock often
encloses spheroidal masses, of a darker colour and more compact
than the surrounding substance, penetrated by interlaced acicular
crystals of hornblende, which recall the similar nodules in the
trachyte of the Euganean Hills and those which oceur in some
granites and porphyrics,
2 This trachyto is superposed to a thigk bed of arenaccons
tuff evidently belonging to the stratum above,  In its upper part
are many loose crystals of ¢lassy folspar, large and perfect.
generally double.  Their outside is mealy ; their interior carions.
often presenting longitudinal fibres separated by equal interstices.
This appearance scems to have been produced by a partial fusion,
iu the mauner of the filaments of pumice.  Similar erystals are
et with in the highly porphyritie trachytes of Ischia,
3. Colummar elinkstone, passing into basalt,* highly schistose
in parts, of a dark slate-colour, imbedding numerous  small

crvstals of augite and glassy felspar.

at the edges.

* It has been proposed that the
presonce of olivine should be established
" as characteristic of basalt, which in all
its other charncters i often liable to
be confounded with clinkstone and
trachyte. But this is impossible, since
many typical basalts are to appearance
devoid of that mineral. All that can
bo said ig that the very feldspathose
lavas are usually recognised as trachyte,
the most augitic and forrugivous as
basalt; the trachytie rocks, when com-
paot and achistoss in structure, being

1t s slightly translucent

called clinkstone.  In an article pub-
lixhed in the Journal of the Royal Insti-
tution for June, 1826, and containing a
proposed conventional arrangement for
the deseription and  nowmenclature of
voleatic rockes, T ventured toepropose
an intermediate genus to include those
rocks which partake both of the cha-
racters of trachyte and basalt, to be
called Greystone . Graustein®, from their
prevailing, indeed invariable, tint, and
I still think some such denomination
desirable.
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4. Breccia of scorie and volcanic fragments with a cement of
tuff, .

*5. Thick beds of amorphous basalt, varying its characters.
In some parts of a dark™ slaty grey colour, compact, sonorous,
and containing small crystals of felspar: in others, reddish-
brown, heavy,and close-grained, but studded with large ellip-
tical cells, the interior of which is generally lined with small
mammille of hematite, and the rock is throughout exceedingly
iron-shot.

This bed of basalt and its accompanying breccias make their
appearance also-below the hood-shaped rock of trachyte called
Le Capuein, on the eppuosite side of the valley, and in the valley
The
columnar basalt of the Cascade de la Querilh, at the extremity of

of La Scie, supporting that side of the Plateau de Rigolet.

the Plateau de I'Angle, which appears to crop out from hencath
the superticial beds of trachyte and tuff, probably belongs to
the same lava-current.

6. White pumiceous tuff enveloping a few fragments of granite,
basalte and trachyte. This bed is traversed by two or three
nearly vertioal veins which have evidently procecded from the
basalt above; their lower oxtremities are seen to terminate in
the tuff. This and their insignificant proportions oppose all idea
of protrusion from below.*

* This remarkable natural section
prescnts itself so obviously to all the
visitors of the Mont Dore, lying at the
distance of scarcely a quarter of a mile
from the village of the Baths, and under
the Caseade which is the chief fion of the
place, that I own myself wholly unable
to comprehend how M. Beudant and
other French geologists could in the
face of it have denied the superposition,
of trachyte to tuff or basalt. At the
Ravin dea Egravats, higher up the

valley, where a vast landslip took place
a few years since, and disclosed the
structure of the mountuin in a stecp
cliff half a mile in leugth, a bed of
decided basalt (perhiaps the sane) alko
underlies the mass of conglomcrates
which supports the greataupper platform
of trachyte. On the whole it may
be said that busalt is us frequently
found to underlie trachyte as the re-
vorse. 1t is, I think, impossible to
admit the general priority of the latter

K 2
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Nearly parallel to the valley of the Dordogne on the west, and
divided from it by the Platean de Rigolet, is that of a torrent
called La Scie. The mountain that rises beyond is capped by
an enormous current of porphyritic trachyte, which forms the
floor of an clevated platean called Bozat, the prolongation of
that of Le Clierone, and which evidently was spropelled in a
massivo stream from the vieinity of the Puy de la Grange, an
eminence impending over the Vallée de la Cour.  Still further
to the west, the valley of Vandeix has divided this platean from
that of the forest of Charlanne ; It the perfect correspondence
in slope and constitution of this and a suite of other high pldins
succecding to it in the same direction, the last of which is erossed
by the road from Clermont to Aurillae, proves them all to'have
been oviginadly nnited in one of the most extensive and volu-
minons trachytic lava-currents of the Mont Dore.  The rock of
which it is composed is porous and in parts highly ccllular; the
imbedded erystals of felspar numerons and large, attaining even
Sour inches in length, A flat-topped range ealled Chamablane
branches off from that of Bozat towards the north, hut. at g much’
lower level, and & bed of basalt observable on its surfuce and
sides bears every appearance of cropping-out from below the

to the former class of lnvas which the
French geologists usually assume ns a
fact. Another squally to me unaccount-
able opinkon of M. Boudant ix, that none
of the trachytes of Mont Dore have the
form of lava-currents or sheots; which
is, on the contrary, their prevailing
dizposition, though their bulk or thick-
news is 8o considernble as to decoive a
haaty observer. e sdmits, it is true,
that there are hirhly feldspathose Livas in
the Momt Dore anvlogous to trnckyte, which
assume the form of currents (remides’;

but adds that tho fwe truchytes are never

found disposed in this wanner.—The

real fact is, that it is utterly impossible
to distinguish, wincralogivally, either in
hand specimens, or on a larger seale,
feldapathose rocks which are disposed in
thick sheets and currents from those
which have n somewhat more massive
and bulky figure. M. Beudant, there-
fore, could only intend to contine the
term Trachyte to n rock of a particular
figure and of peculinr geological re-
fations,~—-a construction he is not war-
nnted in putting on a term generally
received in a mineralogical sense.— See
Sevope on Videanos, P 94 el seq.
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trachyte and tuffs of the upper plateau, though the débris which
conceal the junction of the two rocks render it difficult to ascer-
tain the fact. ‘

On the opposite, ¢. e. the eastern side of the valley of the
Dordogne, and above the Plateau de I'Angle, is seen another
embranchment of porphyritic trachyte of still larger proportions
than the ono just described. It appears originally to have con-
gtituted & massive and elevated ridge (similar to that of which
we have seen so considerable a segment preserved in the Plateau
de Bozat), de‘riving from the central summits of Cacadogne and
Cuzan, and directed from south to mnorth with a progressive
intlination. Subsequent denudation, acting with gi-eat offect on
a rock which yields so easily both to decomposition and abrasion,
has reduced it to an irregular chain of round-topped hills, closely
united by their bases, and gradually decreasing in height as they
recede from the central summits.  The principal of these go by
the names of the Puys-de 'Angle, Hautechaux, Barbier, La
Tache, Poulet, Buladou, I'Aiguiller, and Pessade. At the last
of them the trachyte abruptly terminates, exactly iu face of the
Monts Dome ; the interval is covered by basaltie currents, most
of which appear to me to proceed from deneath the trachyte,
and to have flowed from the central vent of Mont Dore.

The plateaux also which descend towards the cast from the
fout of this group, as well as those on the southern side of the
valley of Chambon, which take their rise immediately from the
Puy Ferrand, are chiefly of basalt.  They spread with a gradual
slope, in wide and uniform sheets, over an immense tract of
country ; at first but slightly furrowed by the mountain dorrents,
farther on completely penetrated to the granite beneath; and,
a8 we descend still lower and the valleys deepen, cut up into long
strips which line the margins of every gorge with massive
columnar ranges, and project in the form of flat-topped promon-
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tories into the plain of the Limagne. These terminate at the
Allier, but on its further bank rise some few isolated cones of the
same basalt, which mark the original extemt of the currents,
and prove that the river had not excavated its actual bed at the
epoch of their descent. They are almost everywhere accom-
panied by beds of conglomerate equally derived from the central
voleano, and probably for the most part drifted down to their
present position by aqueous debacles, such as were referred to in
a former page.

The two principal valleys that now drain this vast inclined
plane, viz. those of Chambon and Besse, partly excavated
through granite, and partly through the freshwater formation,
but everywhere bordered by impending ranges of basalt and
its conglomerates, are exceedingly interesting; and not the less
go from the circumstance that the bottom of each has been
ocenpicd by a current of lava belonging to eruptions of o very
recent date.*  The upper basin of the first-mentioned valley
exhibits in the overhanging cliffs porphyritic trachyte with con-
glomerates, the
trachyte terminates ubove the village of Chambon, but the tofis

resting on granite+ and supporting basalt ;
and breccias accompany the basaltic currents all the way to

* Heo Ilate IX. their average thickness throughout a

+ This is the highoest ’pumt at which
the grunitic substratum of the Mont
Dore shows itse iz, 3714 feet from
the sea. It re-uppeses on the north-east
of the mounta ow Mt e Queyre,
in the valley of th Dordogne, pt the
absolute eleva f 3271 feet; and on
the south®east vear Chastriex, of 4422
toet. 1f we take the mean of these
three (3489 feet) for its probable eleva-
tion beneath the central summits of the
mountain, we sball have 2745 feot as
the depth of the volenuic products alone

on that point, and above 1400 foet for

central cirele of 3§ miles radius.

Thix volume, however considerable,
is far infurior to that of the Cuntal,
perhaps senrcely exceeds that of Ve
suviug, and sinks into nothing when
compared with the colossal bulk of
Atua or the Peak of Teneriffe, which
consist principally of volcanic matter
from the level of the sca, and indeed
from a great depth helow this, to the
height of 11,000 and 12,000 feet: or the
still more etupendous trachytic for-
mations of the Audes and Cordillerns,
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the Allier, showing themselves at intervals throughout both
valleys in prodigious accumulations, as in the Dent du Marais
near the Lake Chambon, and the plateaux of Pardines and
Nechers. .

They universally contain blocks of cvery variety of trachyte
und basalt, fragments of granite, pumice-stones, xcorine, &c., and
a large proportion of titaniferons iron in their sandy detritus.
Masses of limestone oceur in them where they cover ar rest
against the freshwater strata ; and in similar circumstances the
basalt has sometimes its cellular cavities filled with caleareous
infiltrations. At the Montagne de Laveille, near Chidrac, some
hi;}h]y amygdaloidal portions occur, in which arragonite and
carbonate of lime form nearly two-thirds of the mass. It is
immediately beneath, wr oceasionally intercalated among. these
tuths and breccias that the celebrated bone-beds of Mont Perrier
oceur, in which Messrs, Croizet, Bravard, and Pomel have de-
tected numerots mammalian  remains belonging to  several
distinet assewmblages of species, which the two former naturalists

refer to sureessive tertiary epochs.*

'Al‘lwﬁl)onlngnc, which for the first tlhree or four miles of its
course flows nearly from south to north, makes a sudden bend
to the west a short distance below the village of the Baths,
leaving to the right a massive portion of high table-land which
exactly fronts the whole of its upper valley, and was perhaps
originally separated from the central heights by some violent
explosions, while the subsequent excavation of the channel of
the Dordogne has widened the breach.

The base of this mountain consists of various conglomerates,

* See Sir C. Lyell’s Manual, p. 552, of Organic Remains of Central France
ed. 1355 ; and Quarterly Journal Geol.  in Appendix infra.
Soe., vol. ii. p. 77.  Also the Catalogue
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enveloping beds of basalt; above these a band of clinkstone
may. be traced across the whole of its eastern and northern
faces, surmounted by porphyritic trachyte—if indecd these two
rocks do not, as might from many cireumstances be suspected,
pass into each other. Finally, the upper surface of the platean
exhibits more recent currents of basalt, which appear to have
had their origin there.

Trachyte, however, oceupies by far the most conspicuous place
amongst these rocks, constituting the Puy Gros, an enormous
flat-topped boss on the castern summit, and descending from
thence to the west in a wide unbroken platform. thongh occa-
sionally coverced by basalt, as far as the village of La Queuille,
where the current terminates in a range of gigantic six-sided
columns, some of which I observed to b& not less than 10 feet
in dinmeter 5 their height s not proportioned to so great a hulk,
rarely exceeding 30 feet. The rock which composes them i§ a
dark-coloured trachyte uppx"t;w-hiug to basalt (greystone), im-
bedding felspar and nugite crystals, and exceedingly cellular.,
Its largest cavities often contain radiated erystallizations of
arragonite,

Clinkstone, or the laminar and sealy species of trachyt‘o, pre-
domiinates to the north of the Puy Gros, where a thick bed of it
seerux to have been separated into detached segments by the
torrent which flows from thenee to Rochefort.  The largest of
the musses thus isolated are the Puy de Loycire, and the Roches
Sanadoire and La Tuilitre. At the first the phonolite is
divided into compact tables; at the two last rocks, into very
regular prisms. Those of Sanadoire are entangled into fantastie
groups, in one spot diverging so regularly from a common centre
as to resemble o cireular fan.  The prisms of La Tuilicre are
vertieal or nearly so, and schistose, splitting into thin lamine,
which at the northern extremity of the rock are at right angles









‘Bap. V1. NORTHERN FLANK, 137

io the axes of the prisms, but acquire gradually an increase of
inclination, till at the other end their oblignity is such that
their planes make an angle of but 15 or 20 degrees with the
axes, and the agency of gravity co-operates with that of the
weather in separating them : the rock on this side is in con-
sequence completely in ruins.  These plutes are used as rooting-
slates throughout the neighbourhood, and hence the name of
La Tuiliére.

This clinkstone contains occusional erystals of felspar, and
assumes in parts so much of the aspect of trachyte, that Lam
inclined to suppose it but an accidental variety of this rock,
more particularly as the bed to which it belongs appears to
merge in the great trachytic currents of the Puy Gros on one
side, and the Puy de I'Aiguiller on the other.

The voleanic nature of the Roche Sanadeire was at one time
strongly contested by naturalists, who examined tho individual
rock or its specimens alone, without consulting its evident con-
neetions with those around.  But the frequent oceurrence of
cellular portions, and oceasional seoriae imbedded in - its prisms,
might have sufliced to convinee even these scepties of its jgneous
origin.  Dr. Weiss of Leipsie discovered graing of hatiyne in
this rock, but they are almost microscopiv, and very rare.

The basalt of the high plateau now under deseription appears
to have been produced by repeated eruptions from a vent to the
north-west of the Puy Gros, the site of which is marked out by
two clevations eutirely of scoria, called Chantouzet and Le Cros
de Péze.

Its currents have flowed both to the cast and west, forming on
one side the margin of the lake Guéry, on the other descend-
ing juto the valley of the Dordogne, and exhibiting many
prismatic ranges along its banks, as far as St. Sauve. They
are aecompanied by breceias, and may be observed at Murat le
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Quayre, le Roc de la Montilhe, and other points, to be super-
posed to a thick bed of scoriee as fresh in a,spect as those of any
recent volcano.

A still more extensive serics of basaltic currents stretches '
from the foot of the Pny de PAiguiller towards the north,
reaching to the distance of 16 miles along the bunks of the
Sioule, and covering great part of the granitic platcan of the
Monts Déme.  Here, as clsewhere, they are found in association
with the conglomerates, which accompany them in vast .qlmn-
tities almost to the end of their course. A wide basin purallel
to tho granite range of the Monts Dome appears to have been
once completely filled by these wnited voleanie products, of
which immense portions still remain there. At Polognat the
tuff’ consists prineipally of very white and silky pumice-stones
cvidently stratificd by water. The conglomerates of this neigh-
bourhood not unfrequently enclose trunks of trees, in which a
complete passage nay be traced from simple carbonization to
the state of jet.  They also contuin grains of sulphur between
their fibres.

The variety of basaltic eurrents which have taken this direce-
tion is remarkable. Near Rochefort thev form repeated and
enormons beds, divided into very regular prisms or tables.  The
latter modification of structure is also exhibited in perfection on
the border of the valley of the Sioule opposite St. Bonnet, where
tabular masses are often extracted ten foet long and propor-
tionutely wide, with a thickness of but three or four inches,
Their surfaces are smooth and level: they are exceedingly
elastic, and ring upon being struck exactly like a plate of cast
iron.  The basalt of which they consist approaches to.clinkstone,
is fine-grained and highly erystalline, perfeetly compact, of a
light slate-colour, with a tinge of green, and totally free from
any imbedded crystals, though an imperfect agglomeration of
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agitie particles into globular concretions is betrayed by weather-
ig. Near Villejacques, in the same valley, a current makes
s appearance from amongst the surrounding tuff, the basalt of
rhich encloses brilliant laminar crystals of hornblende some-
imes two inchesrin length, and grannlar ones of olivine. It
lecompoges into minute angular spheroids.  Another neigh-
wuring carrent is formed of a very fresh and cellular basalt,
esembling some lavas of the chain of puys; another is highly
mpreguated with irou, black, dense, and heavy.

The south-western face of the Mont Dore remains to he noticed.
[t presents a more uniform and smoother slope than the others,
The currents of trachyte have proceeded but a short distanec in
this dircetion from the central heights.  They constitute two
or three salient masses composed of o porphyritie rock more
or less porous, and in the vicinity of the supposed erater even
scoriform and tinged of u..de(‘p red- colour.  Basalt on the con-
trary is extremely abundant on this side. It descends in
extensive plateaux. from the extremitios of the trachytic beds,
and accowpanied by a breecia of scorie on which it gene-
rally rests.  Wherever these k)lélf&‘}l!l,\"}l:l\"\: been channelled by
torrents, their sections offer ranges of colummar prismy of the
greatest regularity 5 as at Chastreix. La Tour d’Auvergne, &e.
At the latter spot the prisms are jointed, fitting together by
means of alternately convex and convave bases; when broken
they disclose a eylinder of compact and black basalt within
prismatic case of a Hghter colour and looser texture,

The limits of the Monut Dore on the south are not very definite,
The proluu‘gntion of its basc meets that of the Cantal, and unites
with it in forming a high and wassive table-land, which divides
the waters of the Dordogne and Allier, and is known by the
name of Les Montagnes de Cézallier. A seanty vegetation
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covers the surface of this desolate and extensive district.. Its
soil chiefly consists of primary rock, until the limit of the depart-
ment of the Cantal is reached, where basalt re-appears again in
abundance. ,

(ineiss and micu-sehist support several basaltic platcaux along
the castern slope of thiy distriet, and at a considerable elevation,
a8 near Anza, Apcher, &e.: but it is probable that this high
primitive ridge, by opposing an impediment to the progress of
the lavas of the Mont Dore towards the cast, was the cause of
their compuarative absence in this direction.  Ou some points, as
in the neighbourhood of Ardes, the basalt is seen to rest on the
tertinry green and red clays, and sandstones,

To the west the inelination of this elevated plain towards the
Dordogne is gradual, and its surface strewed with buge bonlders
of busalt and primitive rocks, attesting the ravages of the pluvial
torrents from either mountain, and the frequent shifting of

their beds.

§ 3. Reernt Voreanie Ervetions oF THE Moxnt Doge.

It has been already mentioned that voleanie cones and currents,
the products of eraptions comparatively recent, are found within
the limits of the Mont Dore. They present exactly the same
characters as the chain of puys of the Monts Dome, belong
apparently to the same wra, and have burst forth on the prolon-
gation of the same line,

Beginning from the north, the fisst of these cones bears the
name of the Puy de Tartaret, and is distant between three and.
four miles from that of Montenard, the last in this dircetion of
the puys described above as belonging to the Monts Dome.

It has been thrown up in the middle of the valley of Chambon ;
and, by obstructing the rivalet which flowed there, gave rise to
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the formation of an expanse of water, called the Lake of Cham-
bon,* which appears from the flat and alluvial surface of the
plain above to have been originally much more considerahle,
and to have retreated gradually in proportion to the excavation
of the channel through which its excess is now discharged.

Although the hills on each side are loaded with the ancient
voleanic currents of the Mont Dore, granite shows itself con-
tinually at their bases; and it is through this rock that the
eruption of Tartarct Ims taken place, displacing and tearing up
a superficial bed of basalt, which appears to have pre-existed on
the spot.

The cone is composed throughout of loose seoriwe, lapilli, and
fragments of ‘granite. It has two deep and regular howl-shaped
eraters, separated by a high ridge, and each broken down on one
side.  They have furnished together a very copions lava-current,
which at first spreads over a wide and level surface, then, con-
tracting itself as the valley becomes narrower, occupies the
channel of the former river, and follows all itg sinuositics s far
as Nechers, bolow which it terminates at a distance of thirteen
miles from its origin. )

It is an interesting study to follow, through so long w course.
this current of recent basalt from its source within an indisput-
able voleanic cone, along the bottom of a valley cased partly in
granite, but whose sides are everywhere fringed by scetions of
more ancient currents, which have flowed in the same direction ;
to observe the analogy of these basaltic formationd of different
epochs, their perfect parallelism and almost equal extent, ut
least in one direction; their frequent similarity of structure ; for-
in many parts, particularly near Champeix and Nechers, the
more recent hasalt is divided into regular columnar prismns;

%"

* See Plate IX.
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their common mineralogical characters, and the scoriform - parts
that accompany ecach.

There are few known countries in which-such admimﬁle Jjuxta~

positions of ancient and recent volcanic products are to be found ;
and hence, perhaps, the repugnance long exhibited by those
who had only examined the extremes of the series at remote
spots and distant, periods, to admit their identity of origin. Here
Nature herself has brought together the ohjects of comparison
and placed them at once before the observer’s eyes, as if for the
express intention of teaching him their common mode of forma-
tion. In the words of M. Ramond, “Ce n'est assurément pas
au Mont Dore que la fumeuse guestion de la Voleanicité des
basaltes sera jamais Pobjet d’'une discussion séricuse ! ” *

The village of Murol is built upon the recent current at the
hase of the cone, aud the space covered by the lava to the sonth
is dotted with between thirty and forty black and shapeless
eminences of scoriform basalt, which, rising from an otherwise
smooth surface (for the intervening spaces have been bronght
into cultivation). offer a singulor and striking picture. The form
of the valley renders it extremely probable that, at the period
of the eruption of Tartaret, there existed some stagnant body of
water in this corner, which would account in a simple manner
for these protuberances, it having been observed that such irre-
gularitios of surface are liable to be created whenever a current

of lava meets in its progress, or rather rolls over, any marshy or

* Writton in 1823, In the present was considered heresy to dispute the

. duy it seews almost incredible that up
to so late & date the igneous origin
of basdlt should still have been con-
tested by geologists of repute.  But the
xchool of Wurner was even then pre-
dominant in Germany, at Edinburgh,
aud in meveral other qudrters, where it

precipitation from some archaio ocean
of all the erystalline rocks. And as it
was felt that the primary crystallines
could hardly be separated in the cha-
racter of their origin from the trap
rocks, the battle was fought about
these,



(nap, VL RECENT ERVPTIONS. ws

moist ground : the conversion of the water into steam causing a
scries of violent explosions, and thereby tearing and driving
upwards portions of lava, which are immediately consolidated in
ragged and fantastic forms by contact with the air.

The basalt of Tartaret is compact, of a harsh texture, a dark
colour, and contains crystals of augite, olivine, and numerous
minute lamine of felspar. The adjoining conical eminence upon
which rises the ruined castle of Murol is of ancient prismatic
basalt, a detached segment of one of the currents which skirt
the valley on each side. .

The Puy d'Eraignes, scen beyond in our sketeh, is of the samne
nature; both owe their insuluted position to the erosion of con-
fluent mountain torrents.

T'wo recent cones, called Montehal and Mont Sineire, ocenr
next in suceession towards the south 5 they have exploded through
repeated beds of basalt, and probably drachyte, at a consideruble
elevation on the flank of the Mont Dore. _

Both bave large and regular eraters, and hoth have produeed
abundant currents of lnva, which enter the valleys of Desse and
Compains, and thread them for an extent of some miles, resting
indifferently on former beds of basalt or®on granite.  The furious
torrents of both gorges have in turn eaten ont a fresh channel
from the recent basalt to the depth often of 30 and 40 feet. The
current proceeding from Mont Sincire in particular is of pro-
digions bulk and extent.

One remarkable and peculiur circumstance attends these
cones ; viz. the existence of a deep, large, and nearly circular
hollow immediately at the foot of cach.  The bottom is covered
with water, and they bear the names of the lukes Pavin and
Mont Sineire ;, both are bordered by nearly perpendicular rocks
of ancient basalt. Their position announces them to be contem-
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porary with the eruptions of the neighbouring cones; and it
seems probable that, like the Gour de Tazana already described
amongst the Monts Ddme, they owe their formation to some
extremely rapid and violent explosion.

In the same neighbourhood are several other minor cones of
scoriee, and four more crater-lakes, named Chauvet, Beurdouze,
Champedaze, and La Godivel ; which are probably owing to a
similar cause, and date from about the same recent wera of sub-
terrancan activity.

A few other recent® eruptions have taken place to the cast
of the same meridian; viz. in the heighbourhood of Cotenge,
Ranticres, Brion, &e.; presenting the usual characteristic pro-
ducts already deseribed on so many other points, the repetition
of which may be as well omitted.

They are confined to the south-eastern slope of the Mont Dore,
and none are to be found within the boundarics of the Clantal,
which is out of the direction of the zone along which the most
recently active vents are alone distributed.
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CHAPTER VIL

REGION IIL—CANTAL.  *

§ 1.

Ix original constitution and form the immense volecano whose
remains occupy nearly the whole extent of the present depart-
ment of the (antal must have very closely resembled that of
the Mont Dore; and the two groups, as they now exist, differ
little in the nature of their erupted materials,

In figure the Mont Dore was described as resembling an
irregular depressed cone: the Cantal approaches still nearer to
it, since its sides slope more uniformly from the central heights.
The chief cireumstanee to which the irregnlarities in the outline
of the former mountain are obviously attributable is the excessive
bulk of the hummocks of trachyte which the voleano has pushed
forth in three or four directions. The trachytic lavas of the
Cantal, on the contrary, perhaps in consequence of a superior
degree of ﬂui?lity, have reached to a considerable distance without
accumulating into such enormous masses, und have been sub-
sequently covered by repeated and widely spread sheets of basalt,
which give to the skirts of the mountain a more regular and
gradually sloping surface.

The valleys by which this surface is intersected stretch out
like rays cn every side from the central heights into the sur-
ronnding country ; they are gencrally deep, and bounded by
steep and rocky walls exhibiting on each side corresponding
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sections of the different volcanic beds through which the excava-
tion has been effected, and, towards their termination, cutting
into the primary base by which these are supported.

Such are the great western valleys of the Goul, Cer, Marone,
Mars, and Rue, which pour their waters into the Dordogne or
Lot; and that of the Alagnon on the east, the only stream
which the Cantal contributes to the Allier. We have already
described the caleareous freshwater formation which within a
limited space is interposed between the primary crystalline
rocks and voleanic superstructure.

The lowest bed of this last formation generally consists of con-
glomerate. It isseen at the bottom and sides of every deep valley,
often constituting a vast and imposing range of twrreted cliffs,
which, in consequence of a rude columnar division on a large
seale, assume various fantastic forms. The bulk and extent of
this bed are alike surprising. It is found in some valleys, that
of the Cer for instance, continued with a constant thickness of
several hundred feet from the base of the central summits to the
distance of more than twenty miles; preserving everywhere a
gradually diminishing inclination parallel to the sides of the
mountain, It universally envelops or is accompanied by cur-
rents of busalt und trachyte, which show themselves at intervals
without any regularity, and are often intimately blended with
the neighbouring conglomerate. The constitution of this rock is
more varied and disorderly here even than at the Mont Dore.
In one spot it consists of a loose arenaceous tuff enclosing
bouldered blocks of trachyte, basalt, and granite ; in the next,
of a consolidated ferruginous breccia of angular fragments of
basalt and scorise, sometimes united by a cement of basalt itself,
sometimes, within the limits of the freshwater basin, by a cal-
careous or argillaceous one. Occasionally the most decided
indurated tuff containing angular fragmenmts graduates into a
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compact rock enclosing small crystals of glassy felspar and augite,
having a tendency to a pmmatrc rhomboidal divisionary struc-
ture, and stained throughout by the oxide of iron in stripes of o
brown colour exactly imitating in their arrangement the undu-
lating and parallel zones of a fir-plank.* On other points all
fragments are absent, and the tuff is indurated, obviously by
water, into a laminated shale, full of impressions of leaves and
branches of trees, and sometimes passing into an earthy lignite,
which is used by the peasants as fuel.

These different modifications of composition, as well as the
position and appearance of the great beds of conglomerate, are
reconcileable with no other mode of production than that to
which was attributed the same order of rocks in the Mont Dore.
Their formation was obviously contemporary with that of the
lava-currents they envelop ; but their nature and extent precludo
all idea that they are owing solely to the projections of the
voleano; while the great elevation which they attain round the
central heights refutes the supposition of their being merely
alluvial deposits from any body of water which may have existed
at the foot of the mountain during its eruptions. It only remains
then to conclude them the result, for the most part, of torrents
of water tumultnously descending the sides of the volcano at the
periods of eruption, and bearing down immense volumes of its
fragmentary ejections, in company with its lava-streams,

These vast beds are usually surmounted by currents of basalt ;
sometimes, as in the valleys of St. Paul de Salers and Falgoux,
repeated five or six times, and separated from each other only by
a layer of their own scori@. I noticed no instance of beds of
trachyte alternating with basalt, as was observed in the Mont
Dore. Throughout the Cantal the production of the former

* Analogous to the regenerated trachyte observed in Hungary by M. Beudant,
L2
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rock, with its associated tufas and breccias, seems to have ceased
before the eruptions of basalt commenced.
Such, at least, is the general order observed in the sections
afforded by the principal valleys, at some distance from the
gummit of the mountain.  On a further ascent, the confusion of
products becomes greater, indicating the vicinity of the vent
of eruption. The conical form of the whole mountain, and the
divergence of all its currents from the neighbourhood of a few
central heights, leads, as in the case of the Mont Dore, to the
presumption that the volcano of the Cantal had one principal
and central erater; and many circumstances unite to fix the
situation of this upon the double basin in which the upper
sources of the rivers Jourdanne and Cer are first collected.

It is from the outer circuit of this area, encircled by several
enlminating peaks and ridges of trachyte, that the chief voleanic
currents appear to-originate. In the centre rises the Puy Grion,
separated from a mass of elinkstone, the Plomb du Cantal, by
a considerable depression, across which passed the old road from
Murat to Aurillae, now superseded by a tunnel bored through
the connecting ridge at a level Y00 feet lower.  The Plomb, the
highest point of the whole mountain (6258 feet A E.), is of
basalt, and thence probably procecded the enormous basaltie
currents which have flowed towards the south-cast.

In picreing the twmel mentioned above, a great number of
more or less vertical dykes were met with, of trachyte, ¢Jink-
stone, und basalt,” truversing a breccia containing cellular and
seoriform fragments of these rocks, as ‘well as veins of green
pitchstone porphyry. This structure, so similar to that of the
contre of the Mont Dore, is just what we should expect to tind
in the eruptive olumnov of & \olczmo -r

* See & paper by M. Ruallo, Bulletin xiv. p. 106,
4 See note to p. 127,
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The eminence called the Col de Cabre overlooks the source
of the Jourdanne on the north, giving rise to a mountainous
embranchment principally consisting of trachyte, which extends
in anorth-easterly direction, and separates the valleys of Murat
and Dienne; while to the N.W. of thie same area the Puy
Mari stands at the head of powerful and repeated currents of
basalt, which, accumulating on one another, form the Montagnes
de Salers, and spread from thence over a high plain towards the
Mont Dore.

Tndeed, with the exception of the masses already designated,
and a vast but considerably degraded current of the same uature
which terminates in an cnormous and clevated platean wbove
the town of Bort on the west of the Dordogne, resting on a
layer of pebbles, and apparently ocenpying the former bed of the
river which now flows more than 1000 feet below it ;—with these
exceptions, the trachytic lavas of the Cantal are far from con-
spicuous on the exterior of the mountain, and are greatly ex-
ceeded In number, volume, and extent by its beds of basalt,
which streteh in all divections from the central eminences over
its sloping skirts, and on the east and south-west reach to
distances of 25 and 30 miles,

'To the south-east they form an extensive and miform high plain,
called La Planeze, reaching to the hase of the primitive range
of La Margeride, but little furrowed by watercourses, and of
singularly dreary aspect from its total nudity. At its extremity
is seated the departmental capital St. Flour; and here, as
wherever else this plateau is broken through, successive and
parallel beds of basalt may be seen surmounting one another in
very regularly columnar ranges.

A series of similar plateaux extends from the mountains hehind
Salers to the town of Mauriac, and thence some way northward,
They consist principally of a light-coloured basalt, with a highly



150 CANTAL. Caap. VIL

crystalline grain, sprinkled with large cellular cavities. It
exhibits on different points the columnar, the tabular, and sphe-
roidal coneretionary structures; and wherever it has yielded to
the erosion of torrents, is seen to rest on a tuff conglomerate.

But the basaltic beds through which the Alagnon has exca-
vated its valley in the immediate neighbourhood of Murat are
the most remarkable of all for their regular columnar configura-
tion, no less than for their bulk.

They are associnted with truchyte, accompanied and in part
enveloped by accumulations of breceia; but on particular points
colossal portions of basalt have been stripped of these coverings
and isolated from the remainder of the current to which they

‘belong. Such are the Montagnes de Bonnevie and Chastel.
The former, at whose foot stands the town of Murat, has been
long celebrated for the beauty of its colummns. It is a large
conical rock, about 400 feet in height from its base, composed of
a single enormous bundle of prisns converging from all sides
towards the apex; those of the exterior being slightly curved,
the central ones straight and vertical.  These last are the most
perfect, and have been exposed by dilapidation on the eastern
gido of the rock. They are smooth, long, and slender, usually
gix-sided, rarely exceeding 8 or 10 inches in diameter, with a
height often of 50 or 60 feet unbroken by joints or flaws.  'The
musewms of Parix and Lyons, as well as many private cabinets,
have been enriched with columns extracted from hence ; but it
i8 8 work of extreme delicacy to separate them whole from the
rock, and still more difficult to convey them uninjured to any
distance. This basalt is brittle, sonorous, hard, compact, fine-
grained, of a dark colour, and free from any visible crystals. It
is remarkable that the wostern face of the rock is entirely
amorphous.* . ' .

* Sue Plate X. 7
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On the contrary side of Murat is a segment apparently of the
game bed, in which the columns are subdivided by frequent
joints; the separate articulations fitting into each other by means
of alternately concave and convex bgses, having occasionally
small wedge-élmped processes arising from the odd angles of
one prism, and closing over corresponding oblique truncationa
in the other.

Both above and below Murat, in the valley of the Alagnon,
patches of the lacustrine limestone are quarried for use beneath
the volcanic rocks, proving the freshwater formation to have
extended to the east of the central vent of the voleano. But its
chief bulk is seen on the opposite or western flank, where in the
vicinity of Aurillac* a thick bed of breccia, alternately sup-
ported, covered, and penetrated by currents of basalt and trachyte,
rests upon the siliceous marls and limestones, the strata of which
are in many spots twisted and dislocated, as if they were still
unconsolidated at the moment of their invasion by the volcanic
torrents.  Oceasionally there are appearances of a subsequent
deposition of limestone in confused strata moulded upon the rude
surfaces of the voleanic beds. This may be observed between
Polminhac and Yolet in the valley of the Cér.  In general, how-
ever, the line of junction of the lacustrine formation and super-
imposed voleanic products is better defined 5 it may be followed
almost unintemnptediy from Vie en Carladéz to Aurillac. The
currents both of basalt and trachyte occasionally send out thick
vertical veins or dykes into the limestone below; but neither
along the walls of these, where the contact of the two substances

* It is said that a auflicient quantity river derives from hence its name: qu.
of gold-dutt was lers than a century Awrilecus? The trachytes of Mexico are
ago contained in the sand of the river auriferous ; there is nothing therefore
Jourdanne to repay the labour of sifting  improbable in the idea that those of
and washing; and tradition naserta that France may be ao likewise.—See Brieude,
the town of Aurillac situated on this  Tup. Médicale de I Aurcrgne, 178283,
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is immedinte, nor elsewhere, could 1 trace any material alteration
in the texturc of the limestone,  In frequent instances calcareous
masses, a8 well as smaller fragments and even some freshwater
shells, may b seen enveloped by the lava, but they still cffervesce
briskly with acids, and, except in a somewhat dusky tinge, seldom
appear at all afficted.

The lacustrine beds are found at a higher level, by several
hundred feet, on the east side of the mountain, - than on the west,
which led Mr. Ranlin* to suppose the existence of a fault tra-
versing tho central heights of the mountain, and dating its forma-
tion from the first outbreak of the voleano—-—u supposition by no
means improbuble.

Without the limits of the tertiary formation, the primary base
emerges from beneath the voleanie products on every side of the

‘antal.  The most elevated point at which I have observed it is
near the village of Thiézae in the valley of the Cér, between five
and six miles from the supposed crater, where a rock of gneiss,
certainly én situ, pierees throngh the calcarcous strata as well
as the overlving trachytic breccia. and disappears again imme-
diately.

We have no data by whieh to determine the relative ages of
the voleanic remaing of the Mont Dore and Cantal.  Appearances
would lead to the conjecture that these voleanos were occasionally

in action at the swne period.

§ 2. CANTON D’AUBRAC.

The small mountainous district of Aubrac, which lies between
the three towns of La Guiolle, 8t. Geneis, and St. Arcize, in the
department of Aveyron, is for the most part covered by massive
bods of basalt, which belong, 1 believe, to w centre of eruption

* Bulletin xiv,, p. 174,
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independent of that of the Cantal; but having had no oppor-
tunity of observing this group otherwise than from the summit
of the latter mountain, I am unacquainted with the true limits
and disposition of its voleanic productions. I am, however,
assured by M. Le Coq, who has visited it, that the basalt has
been evidently erupted from the gneiss und mica-schist on the
spot, und that no traces of any tertiary or other calearcous struta
are to be seen there.
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CHAPTER VIIL

REGION IV.~DEPARTMENTS OF THE HAUTE LOIRE AND ARDECHE,

THE basaltic ramifications of the Cantal seem to have been
impeded in their progress to the cast and south-cast by the
high primary range of La Margeride, although some detached
portions are found upon its surface,  To the north of this range
they extend nearly to the bunks of the Allier in the direction of
Lempde and Brionde.  On crossing the river * and penetrating
further into the department of the Haute Loire by the high
road to its capital, Le Puy en Velay, we first traverse a barren
tract of granitic svil, appearing to have been much devastated
by torrents descending from the heights of Ta Chaise Dieu, and

 [* Howevor foreign to my subject, I
must be allowed to mention, as an
ohject of curiosity but little known,
from this road being unfrequentod by
curious travellers, the bridge over the
Allier at Vielle Bricude, one of the
noblest and most heauntiful works of the
sort in Europe. 1t consists of a single
atone arch, with a apuin of 192 feet, and
rising 90 from the river. It is perfectly
level at top, and, though narrow, admits
of the largest carringes. The piera that
sustain this magnificent arch abut on
either aide against rocks of mica-achist
which here encase the Allier for some
distance. It was built as early as the
15th century; but it is only within a
fow years and under Napoleon that it
has boen widened to admit vehicles of
all sizes. The airy lightness und elegance

of the arch as seen froms below are not
perhaps to be paralleled by any other
similar picce of masonry.] In the year
after this note was penned (1824), this
bridge fell into the river, being pro-
bably weakened % the time the addition
above referred to wus made. Another
equally handsome, and it is to be hoped
more durable one, has since been built
between the original piers, and of the
same dimensions. The Allier, taking its
rise in the highest rauge of the Losdre,
is liable to floods of extreme violence.
One of the most terrific ever recorded
has just vccurred (October, 1857), by
which the works of the railway bridge,
nearly completed at this spot, have been
swept away, and’a vast amount of other
damage done.
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immediately find ourselves surrounded by volcanic remains of a
different character to those we left behind on the other side of
the river, and evidently foreign to that focus of eruption. The
Allier may, therefore, in a general way, be established as the
natural boundary of the voleanie districts of the Cantal and
Haute Loire.

The voleanic remains of the departments of Haute Loire and
Ardeche, or, in other words, of the ci-devant provinces the Velay
and Vivarais, belong to both the classes which have been dis-
tinguished above, and accordingly arrange themselves under these
separate heads:—

1.”The Mont Mezen and its dependencies. ’

2. The produets of more recent eruptions, which have burst
out on numcrous points irregularly scattered over a broad band
of the primary plateau, from Paulhaguet and Alégre to Pradelle
and Aubenas, seeming to be a prolongation in a S.E. direction of
the chain of recent voleanos already deseribed in the department
of the Puy de¢ Déme.

§ 2. Tue MoNT MEZEN AND ITS DDEPENDENCIES.

The Mont Mezen is the most elevated of an extensive system
of volcanic rocks, resting partly on granite or gneiss, and in
part on the Jurassic formation, which by their position and con-
stitution prove themselves to be the remains of a single and
powerful volcano, of the same character as those which have
been already described in the Mont Dore and Cantal Its
products, however, are disposed in o somewhat different man-
ner, being spread over an almost equally extensive surface
withbut accumulating into such mountainous masses around
their centre of eruption. Two causes seem to have contri-
buted to occasion this diversity of aspect, namely : first, that
the eruptions of this volcano appear to have been less frequent
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than in the other instances; secondly, that its lavas -consist
either of basalt or clinkstone almost, exclusively, wvery little
granular or common trachyte occurring among them. - They,
therefore, were probably possessed of great comperative fluidity;
and having burst out on one of the highest eminences of the
primary platform, which afforded a considerable slope in most
directions, they appear to have flowed to great distances imme-
diately upon their protrusion from the volcanic vent.

Owing to these circnmstances the fundamental granite is dis-
closed occasionally in ravines up to the foot of the central
snmmits; and the highest of these, the Mont Mezen, though

raised on a much more elevated basis than gither the Cantal or
Mont Dore, is inferior to both in absolute height. It measures
from the sea, aocordﬁ:g to Cordier, 5974 feet.

The Mezen itself, and the other principal masses grouped
around it, are almost uniformly composed of clinkstone (phono-
lite, scaly or schistose trachyte), & rock which ranks first amongst
the products of this volcano; while the common or massive
variety of trachyte is, if not totally absent, rarely to be met with
throughout the whole system.  Basult occurs in great abundance,
and is associated with vast beds of its peculiar conglomerates,
analogous in their general characters to the same formation in
the Mont Dore and Cantal, but, owing to the non-production of
trachytic lavas, with little if any pumice in their compuosition,
and consequently almost always in the state of basaltic breceia
(basalt tuff), i

Wo shall be fully justified, by the universal declination of
these different voleanic beds from the Mont Mezen, in fixing the
gite of their cruption in its immediate proximity ; and on the
south-east of this rocky eminence, in the viceinity of the Croix des
Bouttidres, there still exists a semicircular basin whose steep
sides are entirely formed of scoriee and loose masses of verv
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cellular and reddish-coloured clinkstone, and -which probably

therefore formed & part of the circuit of one of the last-formed

craters. From this spot two principal embranchments of clink-

stone are projected, one to the south, the other to the north-north-

west. ‘

- The first shows itself in between twenty and thirty neighbour-
ing rocky eminences of very considerable magnitude, and more
or less degraded to a conoidal form, studding irregularly the high
platform of the Haut Vivarais. From the foot of one of these,
called Le Gerbier des Joncs, gushes the source of the river.
Loire. .

The second constitutes a mountainous chain of numerous
similar domes or cones, connected in general by their bases, and
covering a wide band of country as far as the towns of Roche en
Regnier and Beauzac on the northern side of the Loire, The
uniformly progressive declination of this series of phonolitic
summits from the Mezen to the bed of the river, where they
terminate, the two last, called Miaune and Gerbison, leaning
against the foot of the primitive range of La Chaise Dieu on the
opposite bank, leads to the impression thut they are the remaining
portions of a single enormous lava-current, prior in date to the
excavation of the actual chaunel of the Loire, and far the most
considerable in bulk and extent of any in the Phlegrrean fields
of France. The space it appears to have covered is more than
twenty-six miles in length, with an average breadth of six, con-
taining therefore a superficies of 156 square miles.  Its thickness
must have originally been prodigious, and may be judged of by the
mountainous portions_ still remaining, whose outline is to be secn
in the accompanying panoramic sketch.®  Many of these rise to
a height of 400 and 500 feet from’ their base; and none, I be-

* See Plate X1,
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lieve, show any marks of a division into separate beds; ﬂo that
the ‘whole colossal range must be supposed ome ?curmm; “the
product of a single eruption, It rests generally on grgme,
either immediately, or with the intervention of basalt mnd its
conglomerates; but appears also to have covered & hrgem:gla
of the calcareous freshwater formation which we have ‘already
described as occurring in the neighbourhood of Le Puy.

As the determination of this fact may be considered an object of
some moment, I took some pains in its examination. At the Castle
of Lardeyrolle, and on different points near the villages of St
Pierre Eynac and Mercceur, the clinkstone certainly rests in part
on the freshwater strata. Immediately below the latter village,
which with the ruins of its castle is built on a conical peak of clink-

stone, the superposition is decided and immediate. It is true that
the nucleus of this and the other isolated hills capped by clink-
stone which I observed within the limits of the freshwater forma-
tion, is of granite; and the great inclination of the calcareous
strata of Mercoeur, at the point where they support the clinkstone,
indicates the granite against which they abut to be at no greai
distance. But it is not difficult to conceive that by this subjacent
primitive nucleus alone the capping of clinkstone has been pre-
served from destruction; nor is it strange, & préord, that this
rock should rarely be found resting solely on the calcareous strata,
for the reason that the latter, consisting in this quarter of very
soft and friable clays or marls, may be supposed to have every-
where yielded to the erosion of the pluvial waters, to which the
highly fissile structure of the superincumbent rock would give an
endy access; and owing to which, the whole of the clinkstone
bed which covered these soft freshwater strata has probably been
undermined, precipitated, and swept away; with the exception
of such portions as were accidentally based upon some granitic
knoll protruding through the marls, as in the instances quoted.
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In fact, the most friable of the freshwater strats, the clays and
marls, have generally disappeared; all but a few scattered
patches which lean against the primary edges of their basin, or
those portions that, were protected by a cover of basalt and its
indurated breccia, which, being less permeable to water than the
fissile clinkstone, have remained longer on their treacherous
foundation : but even these are reduced to comparatively small
segments of beds originally very extensive, and annually suffer
more or less diminution by the sapping and mining of their
base.

Again, that the production of these voleanic rocks occurred
subsequently to the deposition of probably the entire freshwater
formation, is confirmed by a negative proof of the strongest
nature, viz. the total absence of clinkstone fragments among its
transported materials, or the sands and sandstones that under-
lie it; while, on the contrary, they abound in the alluvia and
voleanic beds which were deposited upon these after they had
been considerably degraded. It is scarcely possible that the
bed of clinkstone could have been worn down to the insulated
peaks now existing, before or during the deposition of the sands
and marls, without a fragment or a pebble of it being found
in these strata to attest its destruction.

Many geologists have remarked the tendency of phonolitic
mountains to waste into detached masses of a conical form. No-
where could this observation be better appreciated than along
the range I am now describing, which is entirely reduced to a
series of rocky eminences, presenting every intermediate grada-
tion of figure from the rude segment of a bulky hummock to a
perfect cone.

The cause of this uniformity clearly lies in the much greater
facility with which this rock yields to meteoric influence on some
points than on others, as well from its frequent differences of
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texture, and consequent aptitude to decomposition, as from its
accidental varietics of structurc; the columnar and laminar
modifications at times combining to hasten a disunion of parts
(as wus remarked in the Roche Tuiliere, Mont Dore), at others to
afford the utmost power of resistance, as when a sheaf of columns
leaning against one another converge into a pyramidal cluster.
The same causes continue to influence the aspect of the mass
after it has been completely isolated and reduced to a rounded
form by the wasting of its angular projections. Where the
phonolite is of a quality that readily decays on cxposure, it
presents u smooth-sided cone, clothed with a thick layer of white
earthy soil, which frequently supports luxuriant forests of oak
and fir.  Where the rock is less destructible, its upper outline is
cap-shaped, notched, and ceraggy, and its base encumbered with
barren and ruinous piles of slaty fragments.  The clinkstone of -
both the northern and southern embranchments from the Mezen
is alwayy, 1 believe, more or less luminar, often columnar.  The
Lamine vary from massive and compact plates of great size and
thickness, to thin slutes; the latter are in general nse throughout
the country for rooting.  Tts colour varies from dark bluish-grey
to greyish-green, green, pale or ochrey yellow, and pure white.
The lighter-tinted varicties generally oceur at the bottom of the
bed, never, 1 believe, in the upper and more exposed parts;
they must not therefore be confounded with the ordinary effects
of decomposition.  The dark-coloured species are compact, hard,
and translucent at the edges, their fracture straight and splintery ;
the pale parts arc more granular, earthy, and approaching to

common trachyte, not unfrequently of a very scaly texture, and *
a mild silvery or pearly lustre. Frequently globular concre-

tions of a dark greenish hue appear thickly disseminated in a

base of a lighter and greyish tint. These are evidently owing

to the imperfect aggregation of augitic molecules, which under
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more favourable circumstances would have united into distinet
crystals.

Small imbedded erystals of felspar are frequent, of "augite or
hornblende rarer. The lower parts of the bed are somewhat
porous and occasionally vesicular : in the vicinity of the ecutral
summits highly cellular and even scoriform masses are abundant ;
they are usually of a reddish or reddish-blue colour, and a
crystalline texture.”

Basanrs anp Dreceras.

I have already noticed basalt as having been largely produced
by this voleanic system.  The currents prineipally flowed towards
the north-west, west, north-cast. and south-cast, led by the supe-
rior inclination of the primary platformn in these directions,

Towards the south-cast in particnlar an bnmmense embraneh-
ment, composed of two or more successive beds of basalt accom-
panied by breceia, descends to a distance of more than thirty
miles, rivalling in extent and voJume that of elinkstone which
we have deseribed on the opposite side.

This current is not less interesting from its position than the
magnitude of its dimengions. It appears to take its rise from
between the seattered peaks of elinkstone which have been
noticed sbove as grouped together on the south of the Mezen,

and is prolonged with a gentle slope towards the south-cast for

* 1 am aware that, m attributing the  amination I wus able to make contirmed
chain of clinkatone hills which streteh e in my oviginad opivion. And, more-
frow the Mezen to Mianne to a single
colossal current worn by the elements  wmany points of this ranuge the clink-
iuto fragments, 1 am differing from the  stone humtocks rest upon basalt which
greater number of local geologists, who  had previonsly flowed as lava in that
consider these domes or pugs to he  dircetion over the granitié surface, |
cach the product of a separate local  would strongly recommend the investi-
outburst. I can only say that, on my gation of these two questions to such
recent visit to the district, all the ex-  geologists na may visit this country,

. M

over, I felt a strong suspicion that ou
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the space of about twelve miles, resting on the high primitive
platform of the Huut Vivarais, and forming an clevated ridge
which separates the waters of the rivers Ardeche and Erieux.
Near the line-of junction of the primary and secondary forma-
tions it is broken off by a decp gap, through which passes the
roud from Aubenas to Privas.  But on the opposite side of this
depression the same bed is repeated at a precisely corresponding
height on the smmmit of & mountain of Jura limestone. From
hence it is continued with a similar gradual inclination to a
direct distance of about twelve more miles.  As long as this” bed
is based on granite its breadth is trifling, and it shows itself
rather as a continuous flat-topped mountain-crest than in the
usual form of a wide platean.  But on entering the limits of the
secondary formation it assumes a different disposition, spreads
itself to a width of five, seven, and nine miles, and covers an
extensive and elevated table-land, which under the ancient
régime went by the name of the Coiron. There eannot be the
least doubt but that the whole of this lofty tract of Jurassic strata
has been solely preserved from destracetion by its voleanic capping.
The remuinder of the formation around has been eaten into
in all directions by various mountain torrents, and gnawed down
by meteorie abrasion to a far lower level.  The Coiron alone
beneath the shelter of' its basaltic coating has effectually resisted,
and juts out like u huge flattened headland from the margin of
the high primary platean into the southern plain. 1t has not,
however, escaped uninjured.  The agents of waste, to which the
iron hardness of basalt itself ultimately yields, have intersected
it by numerous transverse ravines, excavated sometimes to a
considerable depth through bLoth the voleanic and caleareous
strata. They are separated by massive parallel embranchments,
which derive from a straight longitudinal axis, exactly in the
manner of ribs from the spine. On either side there are as
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many as eight or nine of these, cach crowned by a prodigious
tabular load of voleanie products, presenting in its section a vast
range of vertical cliffs resting on the secondary limestone strata,
The perfeet correspondence in ]msitiox;, structure, and dimeunsions,
of these cappings, as well as theiv all branching off from the
same stem, testify to their having been once united in a single
continuous platform; and in all their aspeets, but particularly
from the side of Villencuve, where the extremities of six or seven
of these ramifications may be taken in at onee by the eye* their
appearance is striking in the extreme,

The thickness of the voleanic mass is usually between 300 and
400 feet, which appeared to be made up, wherever T examined
it, of two enormous distinet beds of basalt, separated by a layer,
varying greatly in thickness, of seoria and voleanie fragments
united into a breecia, or of loose scorip alone.  Ench bed, It
particularly the inferior one, presents a sort of lower story of
very perfeet and well-matehed vertical columns, surmounted by
a still thicker mass, which ix comparatively amorphous, but on a
near approach is seen to consist of innumerable small eolumns
hoth straight and curved, disposed in every possible direction
and entangled into every variety of figure.  These two por-
tions are blended at their line of contact in such a manner
that it is impossible to doubt their belonging to the same bed.
The basalt of the uppermost surface is porous, slaggy, and scori-
form. t

The almost architectural symmetry resulting on many points
from this arrangement was probubly the origin of the fuble
current among the peasants of the plain below, who still call

* See Plate XII. Also the General spects the very rocent lava-streams of
Map of Central France. the Vivarais to be described in a sub-
+ Exactly resembling in these re-  seguent page.

M 2
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these rocks “ Les Palais du Roi,” and imagine them to have
been reared and inhabited by some giant monarch. ‘

The limestone which supports them, corresponding in age to
the Oxford clay, or middle oolite, is in parts clayey and friable,
passing into and alternating with shale, and consequently yields
casily to abrasion. The superincumbent cliffs are thus fre-
qmm‘ﬂy andermined, and huge portions, detaching themselves,
roll or slide down the shelving and slippery sides of the cal-
carcous bases, which are in some parts thickly strewed with their

ruins.  Many of these precipitated masses consist of parcels of
very regular prisms of Iarge dimensions, .

The remarkable rock on which stands the castle of Roche-
maure on the banks of the Rhone, as well as two others In its
vicinity, are evidently the extreme segments of one of those arms
which the principal busaltic: trunk of the Coiron stretches out
towards the cast ; they appeared, however, to me not to e in
their ngtural position, and p;\rlmps deseended by a slip or subsi-
dence from the eliffs nbove during the excavation O{: this part of
the valley of the Rhone. ’

Not far from the extremity of one of the lateral embranch-
ments on the opposite side, at Villenenve de Berg, may be -
observed an extensive dyke of basalt traversing in a direction
newrly north and south the strata of limestone which compose
some low hills at the foot of the Coiron.  The basalt is both
cellular and compaet, very dark coloured, dense, and erystalline.
The compaet parts sometimes aftect a globular form, at others
break into rhomboidal picees. The cavities of the cellular parts
are often filled with ecalearcous infiltrations.  The limestone
shows few marks of alteration by contact with the basalt, nor do
its strata appear disturbed or shifted : specimens may be broken
off presenting hoth substances firmly united.  There seems every
reason to believe that this vein iz mot a dyke of eruption. but
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proeceeded from an overlying mass of basalt now destroyed, the
prolongation of that above St. Jean, The enormous fragents
which still strew the valleys of the Laduegne and Iscoutay are
sufticient to prove that the bed did not originally terminate at
its present limits in that direction,

The ravine called Les Balmes de Montbrul, which M. Fuaujas
considered to be a voleanic crater, is merely un aceidental
excavation, I believe, in the basalt and scoriaceous breceius of
this bed.

On the whole there are many eircumstunees, hesides their
immense bulk, attending the basaltie currents which cap the
Coiron, that render them in a geological Light perhaps the most
istructive of any in the interior off France.  Their disposition
at first In a narrow ridge across the granitic heights, then ina
widely-spreading sheet over the secondary formation, perfectly
parallel to its strata, and everywhere lu-v;'.«-r\'in;: the sume gradand
deelination from the neighbourhood of the Mezen to the extre-
mity of the Coiron, cvidently demonstrates their havingy flowed
at an vpm:ix when the surfauce of the primary platform was
direetly continaed in that of the secondary strata; and appears
to indicate that this last formation at least was at the time in «
state of comparative integrity.

That it bad, however, Jong emerged from the occan in which
it was deposited. i3 attested by the circumstanee that beneath
the basalt a vegetable soil is found containing terrestrial shells
of a species still existing in the same country (eyclostoma
clegans).
~The immense quantity of matter which must have heen ab-
wtracted from the sceondary district of the Rhoue valley sinee the
cpoch at which this lava was emitted-——an epoch whicls this last-
mentioned fact proves to be but recent (geologically speaking)—
cannot but strike us with astonishment.  There can be no doubt
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that the surface on which the basalt of the Coiron rests was at that
period the lowest of the neighbouring levels, or these repeated cur-
rents of liquid matter could not have flowed in its direction ; yet at
present this same surface vastly overtops every other height of the
same formation, and ranges upwards of a thousand feet above the
average level of the valley-basins of the Ardéche and Rboue on
either side. That a considerable proportion of these was exca-
vated by “rain and rivers,” in other words, by meteoric ageney
such as is still in operation, and not by any diluvial or general
flood, is susceptible of dircet proof, as will shortly appear from
our examination of the voleanic formations of the Bas Vivarais.
To attribute, therefore, the remainder to any other cause of an
hypothetical nature unsupported by evidence, would seem to be
contrary to the rules of analogy. But the conclusion that the
greater portion of the valley of the Rhone has been so recently
excavated, and by such agency alone, involves important conse-
quences; since the samo agents must have been at work every-
where clte, and produced results as stupendous during the same
(comparatively) recent perviod.  These  considerations will be
resumed hereafter.

1 now proceed to the other busaltic remains which owe their
origin to the voleano of the Mezen.  They form the covering of
a very extended surface ot the Haut Vivarais and Velay, but,
from their situation on so elevated and exposed a rvegion, have
been interseeted in all directions by the channels of mountain
torrents. so as to disclose the subjacent rock, which is every-
where granite, except within the boundaries of the freshwater
formation of Le Puy.

It is remarkable that detached plateaux of basalt are scattered
profusely near the borders of the great phonolitic embranchments
noticed above. Not unfrequently the interval between two or
more conoidal rocks of clinkstone is occupied by a flat superficial
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bed of basalt extending quite up to their bases; and it is very
difficult, in consequence of the excessive degradation of the
elinkstone and the piles of débris which gather round their skirts,
to ascertain whether the basalt passes below them, or has been
deposited since their separation. The former conclusion i,
perhaps, the most probable,

The basaltic beds which lowed eastward from the Mezen reach
from Fay le Froid to beyond Saint Agréve ; constituting the erest
which separates the waters of the Loire from those that flow into
the Rhéne. On many points they have been reduced to seattered
patches by the same causes which have eut up and ravined to
great depth that barren and dreary primary canton called Los
Bouttitres. Those which took their course to the north and north-
west are more entire, descending into and traversing the valley of
the Loire, accompanied by large accumulations of conglomerate,
I think it probable that the basin of the freshwater formation at the
period of its invasion by these voleanic products had been laid dry,
and was even partially eaten into by the torrents that descended
from the environing heights: that the position of the river which
then effected its drainage and received these streams was much
to the west of the actual channel of the Loire, and at the {oot
of the western granite range: and that in this state of things
the whole of the busin up to that range was deluged by, vast
currents of basalt, which flowed from the vicinity of the Megzen
in company with an immense quantity of fragmentary materials,
transported by torrents of water and deposited in the same dis-
order as the conglomerates of the Cantal and Mont Dore.

The facts on which this opinion is built are contained in the
following observations, which will be made much clearer by the
accompanying panoramic sketch of this district.*

*"Sou Plate XI.
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From the centre of the volcanic system near the Mont Mezen
vast beds of basalt are seen to stretch with a gradual inclination
over a wide surface of granite, towards the west and north. On
attaining the freshwater formation they are prolonged over it
exactly in the same manner, without any material change in the
angle of their slope and few complete interruptions to their con-
tinuity.  Where these do oceur, the original union of the different
segments is evident from the corresponding altitude, disposition,
and nature of the masses which border either side of the valley.
In this way they extend to a considerable distance beyond Le
Puy ; and though towards the extremity of their course they have
been themselves covered by more recent and scarcely less copious
lavu-streams from o different source, they may still be universally
, recognised by their peculiar characters, along the mural Hanks
of the numerous ravines which interseet this plain, almost up to
the base of the western granite range. '

While deseribing the freshwater formation of Le Puy, T spoke of
it ax arranged instrata having u progressively deereasing dip from
the granite against which they lean. It is remarkable that the
voleanie beds are not parallel tothe planes of these strata by which
they are supported, but cut across them irregularly, and often
very abruptly ; as for example in the Montagne de Doue, where
the dip of the clays and marly is scarcely 10°, while that of the
superposed bed of basalt and breeeda is in some parts 40° and H0°.

Nor do the voleanie beds in general rest immediately on the
celearcous strata, but with the intervention of a layer of clayey
and micaceous sand mixed with voleanic ashes, and the débris of
granitic and voleanic vocks, particularly rolled fragments of clink-
stone.  This stratum is not parallel to those of the freshwater
formation on which it rests, but to the volcanic beds by which it is
covered, and was evidently deposited in channels already deeply
excavated through the soft calcareous strata below. 1t generally
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encloses vegetable remains, slightly carbonized, and on certain
points so abundant that this alluvium passes into a lignite, of which
some: beds are occasionally of sufficient thickness to become the
object of extraction, as at Aubepin and La-roche-lambert.  The
plauts are either reeds and grasses, or leaves, twigs, and branches,
of dicotyledonous trees. M. Aymard pronounces the opinion,
that the Flore of this alluvium is searcely, if at all, distinguish-
able from that still existing in the district. The Fauna of the
same beds (which are very ossiferous), on the other hand, con-
tains many species not only unknown in France, but altogether
extinet ; especially is this the case with the mammiforous aui-
mals, among which are found here the remains of three species
of mastodon, several carnivora—machairodns, hyaua, &e.; of
Pachyderms, a rhinoceros (Mesotropus. Aynw), and a tapir, &c.
(See the catalogue subjoined in Appendix.)

Where this intermediate layer of alluvium is absent, and the
voleanic products rest directly on the freshwater strata, the line
of contact exhibits a breccin of scoriae and puzzolana enclosed in
a caleareons or argillaccous paste, such as has been remarked in
parallel situations in Auvergne. In some cuses this brecein
appears to proceed in part from decomposition of the volcanie
beds above, and would be classed mineralogically as a wacke.
It is remarkable beneath the mass of basaltic brecein called
Les Rochers de Péylene, for containing numerous nodular
blocks of olivine of an extraordinary size. One of an oval
shape which I measured was five feet in circumference, many
others around were nearly as elarge. These masses are
rounded as if from bouldering; yet those which are om-
bedded in the basalt above have the same figure; * they break

* They have, I conceive,beenrounded in a state of imperfect liquidity. Sce
by the internal friction of the lava which ~ Scrope on Voleanos, p. 104,
enclosed them, as it flowed onwards
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oty dnito ‘sugulo-globular'pieces, and are of & trausparent
W -oplour itregularly spotted with a darker green when
Jugeffected by decomposition ; those in which this process has
began are more frisble and opake, and of & dull yellow ar
wrgnge hue,

The same hill is interesting from the circumstance that the

river Sumene, which seems once to have flowed in a different
direction, has evidently eaten its present channel (and that
quite recently) through the clayey marls supporting this greaf
bed of basalt and breccia, part of which has been in conse
quence precipitated. The piles of rocky fragments, which the
river alternately dashes over and dives between, with the for-
midable walls rising on each side, adorned with magnificent
colmnar ranges, and almost closing over the darkened gorge,
form a striking scene of ruinous grandeur.

The voleanic bed itsclf, wherever it appears, may be con-
sidered as an extensive tabular mass of indurated breeeia from
100 10 300 feet thick, in turns supportmg, overlying, and enve-
loping currents of basalt, which at times dimimsh to the dimen-
sions of o narrow vein, at others swell out into the amplitude of
un enormous bellying mass.  In the latter form they have been
froquently stripped of the enclosing conglomerate, and appear
as shupeless und almost isolated rocks,

The breecia iy in some places stratified, and has often a ten-
deney to arude columnar configuration. 1t consists of both angular
and rolled fragments of voleanic rocks of many kinds, of granite,
gueiss, and mica-schist, ands ocensionally of marly limestone ;
the voleanic of course predominating.  The cement is generally
of volcanic ashes, hardened by water and pressure, participating
but little in the pumiceous nature of trachytic tuff, and passing
into an arenaceous compound, the detritus of the rocks whose
fragments it encloses.  Sometimes the gluten is merely an oaide
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of iron, at others basalt itself ﬂ}ls the interstices of the brokenl
materials, appeanng to have enveloped them in a state of
fluidity.

The basalt varies in character in different parts, sceming to
belong to separate currents. It is, however, generally columnar;
often presenting the greatest accuracy of design, as in the rock
behind the mansion of Douc, and on numerous other spots along
the valleys of the Loire and its feeders. On more than one I have
observed the three chief modifications of divisionary structure—
the columnar, tabular, and spheroidal—distinetly exemplified in
the different parts of the same mass, and passing into one another.
Its mineralogical characters are extremely diversified. Some-
times as we have scen, imbedded knots of olivine predominate,
sometimes crystals of augite, of hornblende, or of glassy felspar.
Muny varieties are much iron-shot, and then black, compact,
hard, and sonorous; others have almost an carthy feel, the
colour of a dead leaf spotted with bluish-grey, are porous, and
decompose rapidly, sepurating into angular globules. Such is
that which occurs on cach side of a small ravine running up
from the vﬂlwm of Expailly, near Le Puy, to the foot of a hill
called Le Mont Crousteix, and which contains the far-fumed
zircons, sapphircs, and garnets of Expailly. They Lave been
for many centuries found in the sand of the streamlet called
Rioupezzouliou, that drains this ravine; but it is only of late
that they have been detected in their matrix, which is the
above-described basalt. The zircons occur in small imperfect
crystals, and are collected in such numbers that I have scen a
large drawer full. The sapphires ar¢ next in abuudance, and
are found in hexahedral prisms rarely exceeding three lines in
diameter. The garnets are scarce, and in rhomboidal dedeca-
hedrons, usually about the size of a large pea. But all these
erystals, not only when taken from the alluvium of the ravine,
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but those also which are imbedded in the compact basalt, have
lost the sharpness of their angles, and are in general much
fcfaced. There is, indeed, every reason, from their aspect and
mode of setting, to suppose that their crystallization was not
contemporancons with that of the felspar, augite, and olivine
whieh they awcecompany, but preceded it, and that these minerals
resisted the fusion to which their original matrix was probably
subjected before its conversion into a basaltic Java.

Both basalt and breecia occasionally envelop irregular deposits
of voleanic ashes having the appearance of desiceated elay; and
this substance, where in eontact with the basalt, is divided to
the depth of about a foot into very regular colnmnar prisms,
perpendicalar to the surface of the basalt with which it is in
contact, and whose most general mode of structure it aceurately
imitates in mintature, It is often of a fine texture, and a rich
salmon colour ; sometimes graduates into a micaccous sand, the
detritus of voleanic und primitive rocks, similar to that which
oceasionally forms the paste of the basaltic breecia, and on
other points into a conglomerate of bouldered pebbles.

The valleys worn through this vast voleanie bed, and the
lacustrine strata beneath it, offer here, as in the Cantal, an
extraordinary series of pictures.  The breeeia, where it is much
impreguated with iron, or otherwise considerably indurated, has
resisted the agents of erosion, and remains in izolated masses of
grotesque forms.  Such is the Rocher de Polignae, that called
Corneille, whose caleareous base is half encircled by the town of
Le Tuy. and that of %t. Michel, a ncedle-shaped and picturesque
pyramid, crowned by a chureh, of which a tolerable engraving
is given by Faujus de 8t. Fond.*

* The tendency of coarse conglo- is genemlly known. Its cause is dis-
merates to waste into pyramidal forms  closed in the striking instance of the
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In frequent instances veins or dykes of basalt penetrate the
subjacent strata, whether these are breccia, limestone, or granite,
Examples of the first kind are exceedingly common; one of the
seecond may be observed at the foot of the hill called Brunclet,
on the left of the road from Le Puy to Issingeaux. The dyke
proceeds from a mass of basalt, and cuts vertically through strata
of marly limestone,  Its lower termination is not visible,  The
road from Le uy to Roziéres, on the descent towards Mercawur,
is traversed by a dyke of basalt about a foot nnd a half wide,
and which can be traced only about seven or eight yards in
length. It occurs exactly where the marly strata lean against
the granite, and appears parallel to the plune of their junction,
which is elevated at an angle of about 60 degrees from the
horizon. One wall is unaltered granite, the other a narrow
stripe of granite bleached and disintegrated to the state of gravel,
intervening between the basalt and the calearcous stratn. The
basalt is accompanied by scorinceous portions, aud from its simi-
larity of texture, and other mineralogical characters, as well as
its position, appears to ll'u\'e derived from a conical mass still
capping the granite at a higher elevation,

The side of & purrow ravine at a spot called Les Pandréaux,
between Lantriae and Le Puy, presented to view another nearly
vertical basaltic dyke 3 feet wide, cutting through granite,
which is considerably altered along the line of contuct; and wt
no great distance, in the same valley, rises the Roche Rouge.
This is a swelling portion, or * renflement,” of a basaltic dyke,
which, from its harduess of substance and solidity of structure,

“ Pyramids of Botzen® in the Tyrol,  conglomerate bed of which these and
each of which evidently owes 1ts pre-  similar pyramidal remnrnts formed u
servation to s large boulder which eaps  part was cffected solely by the foree of
its apex; whence it follows that the  direct vertical rain. See note to p. 106,
amount of excavation produced iu the
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has resisted the abrasion that has gradually worn away the
granite around (of a very friable quality), from which it now
protrudes to the height of about 60 feet, with an average thick-
ness perhaps of 30.  The continuation of this dyke is visible on
each side, appearing like a narrow vein often not more than a
foot wide, running from the Roche Rouge towards the north-
west and south-cast. It may be traced to a distance of 500 or
600 yards ; its course being rather sinuous than straight. The
basalt is partly scoriform and cellular, partly divided into small
columns Inid perpendicularly to the walls of the vein. The
granite of these is scarcely at all affected, and sometimes
adheres firmly to the basalt.

A question may be raised on the mode of formation of this
and other similar dykes, namely, whether they were propelled
from above or below; in other words, whether each is the
chimney of a voleanie eruption, or a portion of basalt from a
current nbove, which in the state of lava insinnated itself into
o fissure pre-existing in the granite. In support of the latter
hypothesis it may be observed, in the case of the Roche Rouge,
that the bed of basalt of which the Montagnes de Doue and
Servissas are the prineipal remaining segments, certainly once
extended over this spot, and that instances of such currents
having pushed forth considerable dykes into the granite on
which they rest are, as we have seen, by no means uncommon,
while those who prefer the opposite opinion may allege the
freshness of aspect, both of the scorire and basalt of the Roche
Rouge, and the frequency of recent voleanic eruptions in the
neighbourheod (to whose description we are now arriving), each
of which must, in all probability, have left some such dyke as
this filling the fissure through which its lava ascended. For
myself I incline rather in the instance of this dyke to the idea
of its ascent from below; and that we have in it an example of
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the condition which every ordinary volcanic vent productive of
but a single minor eruption of basaltic lava would exhibit, when

stripped of the outward coverings of scorie and other fragments

that in almost all cases conceal the orifice in the su}w,rﬁcial’
rocks through which these matters were protruded. There

appeared to me to be a separate axis of basalt penetrating the

heart of the Roche Rouge, as if the lava had eentinued to be
expelled through a central chanmnel, after the extornal parts
which were in contact with the granite had been consolidated to
a considerable depth. The rock of St. Michel seems to contain
a similar dyke, which may probably liave been erupted on this
spot. It is, however, of course evident that the conglomerate of
which it is composed must have been originally enveloped and
supported by surrounding beds of softer materials, since worn awny
by aqueous erosion, and the same is truc of the Rocher Corneille,

that of Polignac, &e. The existing valley of the Borne, as well
as that of the Loire into which it opens, must have been exen-
vated subsequently to the production of these remarkable rocks,
whatever may be their date. On this point, however, the
extreme similayity of these basaltic breccias to those of the
Cantal attests their parallel origin.  Though therefore the dykes
by which they are occasionally penctrated may be considered
the result of local cruptions, I cannot doubt that the breccias
(of Corneille, &c.) are derived chiefly from the Mezen. .

§ 3. THE PRODUCTS OF MORE RECENT AND SCATTERED
EruprTiONS.

We now come to the volcanic remains of the second class
occurring within the departments Haute Loire and Ardeche.
These are the products of a later epoch of voleanic activity, and
almost uminterruptedly cover a broad zone of the primary
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platform from a point north of Paulhaguet to Pradelle and
Aubenas in the south.  They constitute a prolongation of the
chain of puys of \uvergne, but do not appear in any instance
" of quite so recent a date as the latest of those,

The various points on which these eruptions have broken forth
are still marked by numerous voleanic cones of scorise, whose
projection, us in Auvergue, accompanied the development of the
voleanie phenomena.  They are so thickly sown along the axis
of the granitic range that separates the Loire and Allicr from
Paulhaguet to Pradelle, as generally to touch each other by their
bases, apd form an almost continuous chain.

On hoth sides of this they are more sparingly distributed,
dotting here and there the slope towards either river ; a fow being
also fornd on the further side of cach.  Between Pradelle and
Aubenas they oceur more rarely, and none to the south of the
latter town.  There is, however, a large and productive group
to the north-cast of Pradelles, in the vieinity of Prezailles.
Throughout the above-mentioned tract 1 counted more than

a Jondred and fifty of these cones, and probably omitted
many.

They are not altogether in the same state of freshness and pre-
servation as the great proportion of those we have noticed .in
Auvergne.  Not many present an entire or even a distinetly
marked erater, and the generality have wasted to ridgy saddle-
shaped hills, a form which voleanic cones have frequently been
observed to ussume by degradation.  AS usual, they are solely
composed of slagey and funiform scoriw, lava-bombs, lapillo,
volcanic sand, fragments of granite and basalt. and sometimes
massive partions of this last rock dén eitu, the relics of the currents
which descended their flanks or boiled up within their craters
from the vent beneath,  Their surfaces are stantily clothed with
a meagre herbage, and occasionally a few stunted Scoteh firs;
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but their dilapidation is incessantly going forward by means of
frequent and shifting surface-rents.

The lava-currents, whose emission accompanied the formation
of the cones of the principal chain, must have been exceedingly
abundant. According to the position of each point of eruption
with respect to the slopes of the granite range, they appear to
have directed themselves either to the east or west, descending
into the bed of the Loire on one side and of the Allier on the
other. The former have covered nearly the whole eastern slope
of the range (the granite which forms its nueleus appearing only
at distant intervals or in ravines worn through the basaltic beds),
and are continued over the freshwater strata in a uniform shect,
forming a very extensive and but slightly inclined tract, which
they seem to have completely deluged. There is every indica-
tion that, by these prodigious and perhaps nearly simultaneous
irruptions of lava upon the basin of the Loire, the river was driven
from its former bed and forced back upon the slope formed by
the similar products of the Mont Mezen. It probably long erred
between the two, every fresh invasion partially shifting and rais-
ing the lével of its channel, so that its actual valley, and those
of its tributaries (especially of the Borne), arc excavated  as
well through the vast mass of earlier basalt and breccia, which
we have seen chiefly proceeded from the habitual vent of the
Mezen, as through an uppermost bed, generally single, of basalt
alone, which, in ite fresher aspect and uniform inclination from
the chain of voleanic cones, is proved to derive from them. These
later lavas are separated usually from one another, when re-
peated, and also from the older basalts and breccias when they
overlie the latter, by beds of conglomerate containing scorie,
fragments of granite, &c., and often layers of bouldered pebbles,
showing the currents to have occupied, as usual, the shifting
beds of the rivers and mountain torrents. Where the frag-
mentary matter has been taken up and deposited hy these torrents,
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breccias have been produced identical with those of an earlier
epoch.*

These changes in the position of the Loire seem to have been
asccompanied by the progressive excavation of that deep and
narrow gully through which this river now escapes from the
basin of the freshwater formation of Le Puy,} and which conld
not have existed at the period of the flowing of certain beds of
basalt (the plateaux of Chambeyrac and I'Oulette) that are seen
eapping its perpendicular cliffs ; or it must have been completely
choked up by the lava to the level of these plateanx, like
the valleys of the Bas Vivarais, which we shall shortly have to
notice.  This channel has been worn irregularly across the high
granitic embranchment of Chaspinhac which separates the basin
of Le Puy from that of Emblavés (a minor division of the same
freshwater formation), and may perhaps have been partly ocea-
sioned by the creation of & fissure in that direction through some
earthquake attendant on the volcanic eruptions. It is even pro-
bable that the waters.of the lake were previously discharged by
another outlot, perhaps over the low part of the granite ridge
between Blaves and St. Etienne.

Between these two points may be seen another striking proof
of the vast amount of erosion effected by the existing torrents, in
the gorge of the Sumene, a streamn which joins the Loire just
before it enters the defile at Pierre Neyre. On the left of this
deep hollow the basaltic platean called Chauds de Fay rests
upon tertiary strata. On the right, the cone of scorise called
Mont Serre is perched upon the edge of the granitic escarpment

* M. Aymard (from whom 1 differ
with great deference to his superior
looal knowledge) is of opinion that these
basaltic beds belong to a peried much
earlier than the volcanic cones of
acoriee which they surround. So far as
I understand his views, he appears to

- 4he eruptions which threw up

these numerous cones to have produced

no lava-streams! This would be 80 con-

trary to all analogy, not ouly of the

Auvergne and Vivarais north and south

of the Velay chain, but also of voleanic
in g , that 1 cannot

for a moment assent to xt.s possibility.

t See Plate XI.
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of Chaspinhac. And yet the position and inclination of the
basalt of Fay provegit beyond all doubt to have flowed as a
lava-stream from this vent across the space now occupied by the
deep channel of the Suméne, which could only have been ex-
cavated by its existing stream (aided, perhaps, by sonfe carth-
quake fissure), since the entire condition of the cone of loose
scorime above rebuts the supposition that any general denuding
wave can have passed over these heights since its production,
After traversing the lower basin of Kmblavés the Loire finally
issues through another similar defile, where its passage seems
once to have been effectually barred by the great current of
clinkstone already described, of which two colossal remnants, the
rocks Miaune and Gerbison, rising on either side the gorge to a
height of 1800 feet above the river, attest the original clevation.
That this enormous dyke suddenly thrown across the valley of
the Loire must have caused its waters to accumulate into a lake
covering the whole extent of the freshwater formation, is ex-
tremely probable. It is not, however, to this event we can
attribute the original creation of the lake in which the freshiwater
strata were deposited ; for the granite which supports the bases
both of Gerbison and Miaune at a heiglit of 1100 feet above the
present river would alone have formed a sufficient barrier for
that purpose’; and we have also seen that there is reason to con-
clude the clinkstone more recent than the freshwater formation.
The gradual erosion then of the gorge of Chamaliére, through
both the mass of clinkstone and the granite on which it rested,
was probably coeval with that of the channel of discharge of the
upper basin; and some remnants of basalt which show themselves
attached to the sides of the excavation at Pierre-neyre and Artias
prove the former to have been ocenpied at intervals during this
process by lava~currents from the neighbouring vents of eruption.
Among the puys of the Monts Déme we are enzbled by their
mmpa.!ﬁﬁvely rare oceurrence, and the intervals of primary rock
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which separate their products, to trace almost every stream of
lava to the crater which marks the spot of its emission; but in
this chain of vents the cones are more numerous and closer, the
voleanic energy seems to have been exerted far more furiously,
and the lava-currents to have united into one continuous and
enormons crust, where all are mingled and confounded.* An
extensive and gently sloping plain has thus been created, appear-
ingr thinly dotted by the cones which have been thrown up to the
Each of these has in all probability
furnished its contingent to the sea of basalt that overspreads the

east of the principal live.

plain; but all attempt at appropriation is out of the question.
A few show themselves in the vicinity of Le Puy, having burst
through the great volcani¢ bed which, descending from the
Mezen, had previously invaded tho basin of the freshwater forma-
tion. Such are the Montagnes de Denise, Ste. Anne, Seinzelles,
Crousteix, Eysenae, and Mont.  In their scorie are implanted
numerous fragments of granite and gneiss: which prove that
the source of their eruptions was more deeply seated than the
breceins and basalts through which they burst.  To one of these
craptions, and probably to that which produced the double hill

of Mont, south-cast of Le Puy, is owing a small platform of
) g p

* Tagain vefer to the parallel instance
of the chain of voleanic cones thrown
up in the istand of Lanverote, one of
the CUnnary Isles, by the tremendous
voleuniv eruptions to which that island
was subjected Letween the yoars 1730
and 1736, (See p. 95, above.) A very
interesting description of these voleanic
products, sccompanied by a relation of
the principal vocurrences of theeruption,
from a MS. narrative written by an eye-
witness, has been published by M. de
Buch, The formation of 3¢ distinet
cones on a fiasure of great length, within
80 short n space of time, leads to the
supposition that many of the eruptions
which threw up the puys of Auvergne

and the Velay were gimilarly circum-
stanced. Not that the whole chain
was contemporaneourly produced, for
this is opposed to the numerous ap-
poarances of unequal antiquity already
dwelt upon at length in their deserip-
tion, particularly with respect to those
of the Monts Dérue; but that epochs of
intense activity alternating, as is the
usnal character of volcanic action, with
lengthened periods of quiesceuce, fre-
quently gave birth to a great many erup-
tions from independent vents within a
short space of time, creating as many
distinct cones, arranged either in lines
or groups, and na many streams of lava.
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columnar basalt called Montredon, rising in the middle of the
valley of the Borne, and resting on a shingle of primary and
voleanic boulders, evidently at one time the bed of the river,
though now more than 50 feet above its present channel.  This
seems to have been one of the most recent eruptions of the
district. And it is remarkable that in no instance are lava-
streams found, as in Auvergne, occupying the river-channels of
the existing valloys, as if they had flowed but yesterday.

The cone that has attracted most observation, owing to its
immediate vicinity to the town of Le Puy, is that of the
Montagne de Denise.  And it does, in fact, offer some peculinr
features of an interesting and problematical character.  The
summit and flanks of this oblong hill are covered with large
accumulations of very fresh-looking scorige, lapillo, and puzzolana,
out of which several prominent masses of basalt are projectod
into the valleys around and beneath. One of these forms a
bulky promontory, descending to the level of the river Borne on
the south, and exhibiting two colossal ranges of basaltic columns,
one above the other: the upper is called the Croix de la Paille,
the lower (which hangs in a eliff over the river) the Orgues
d’Expailly. At its sides and base this basaltic mass is enveloped
and passes into a stratified and sometimes laminated breccia
or taff of no great coherence which clothes some of the outer
slopes of the hill. Other massive rocks of a brecein or peperino
similar to that of the Rocher Corneille in the town of Le Puy,
constitute the nucleus of the hill itself, and through thesc the
eruption of the more recent lavas and scorie evidently broke
out. This massive and indurated peperino is of much earlier for-
mation than that which accompanies the erupted lavas and scoris,
althongh the two breccias can with difficulty be distinguished,
and in places appear almost to graduate into each'other. There
would be little remarkable in this were it not that in the last-
mentioned stratified deposits large quantities of bones are found of
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elephant, rhinoceros, Cervus elaphas, and other large mammifers,
and in one locality the undoubted remains of at least two human
skeletons. A block of this breccia containing the greater portion
of a human skull and several other bones is preserved in the
museum of Le I'ny. The matrix in which these fragments are
firmly embedded is unquestionably a portion of a stratum of
indurated tuff or breccia which envelops and passes into the
basaltic luva of Denise. The examination I made on the spot,
which i just above a house called the Hermitage o the road
from Le Iuy to DBrioude, left no possible doubt of this fact
on my mind. It was discovered in 1844, and the attendant

Mont Denise, near Le Puy, fn
1, Old Breocia Rockx of the Col. 8. (In lower cut.) Spot where human bones
2 Road from Le Puy to Brivude. were found in strata of tuff.
3. Croix de Ia Puille, 5. (In apper cut) Spot where bones of
4. Urgues d'Expatily. rhinoceros, elephant, &c., abound.

6. Castle of Poliguac in distance.
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circumstances were carefully inquired into and reported to the
Academical Society of Le Puy by M. Aymard. At the meeting
of the Scientific Congress of France which took place at Le Puy
in 1856, the question of the genuineness of this specimen was
discussed, but no reasonable doubts could be thrown upon it,
and the great majority of the savans who examined the question
were of that opinion.* Nor, in truth, need there be any surprise
at the discovery that this district was inhabited by man at the
period when the most recent volcanos were in cruption.  The
more remarkable inference from the discovery of these bones is
that man had for his contemporaries in this country several
races of extinct mammalia, of the genera rhinoceros, elephant,
&e., whose remains are found in the similar stratified breccias
occupying the same position on the slopes of the same voleanic
cone, It is also evident that vust changes must have taken
place in the configuration of the country since the eruption
of the voleanie vent of Denise, and consequently since its
occupation by man. The valley of the Borne must have
been greatly widened and deepened, if not entirely excavated,
since that epoch, and the time required for these changes
throws back the date of the eruptions which buried in its
ejections the two human skeletons of Denise to a very distant
period. On the other hand, it is evident to any one who
examines these valleys which drain the basin of Le Puy within
the limits of the freshwater beds that the progress of denuda-
tion is exceedingly rapid. The red and blue clays, gypseous
marls, and flaky calearcous shales are readily undermined by
" the torrents which, however small in summer, in winter descend
with great violence in this high region, and their débris are at
once carried off in the shape of mud. Even the load of volcanic
rock which is precipitated as the underlying strata give way
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is soon reduced to pebbles and hurried off. In the Vivarais we
shall have occasion to observe this process going on very obviously,
and in o manner strikingly suggestive of the prodigious results
it is calculated to effect within no very great lapse of time.

In the majority of instances, as near Chaspinhac, St. Geneys,
Couron, Alégre, &c., the cones rise immediately from granite.
That in the neighbourhood of the last town, called La Montagne
de Bar, has a large and regular crater at its summit, about a
mile in circumference and 150 feet in depth. A flat area
700 feet in diameter occurs at the bottom, which once contained
a small lake or pool of water, but has been artificially drained
by a channel cut through the lowest part of the encircling ridge.

The lava-streams which descended from the principal range of
cones towards the Allier have in a similar manner encrusted the
western slope with a thick coating of basalt, and appear to have
occupied the former bod of the river nearly in its whole extent
from Langogne to Vieille Brioude. The primitive chain of La
Margéride, however, rising immediately from the western banks
of the Allier, drove the river back upon the basalt that had
usurped its channel, and through this, as well as the granite
beneath, it has excavated a fresh one. By this process have been
disclosed many most magnificent mural- ranges of columnar
basalt which at St. Ilpize, Chiliac, St. Ar¢on, Monistrol, &c.,
encase and frown over the river. They are generally seen to rest
upon a bed of water-worn pebbles, from 100 to 150 feet above
the present stream, and may be traced eastwards uninterruptedly
to the volcanic cones on the slope or summitof the range above.

The basalt originating in this linear group of voleanic mouths
assumes on different points a very regularly columnar, & tabular,
and a spheroidal concretionary structure. It sometimes also
separates so readily and to such a degree into small angular
globules from the size of a nut to that of a millet-seed, that the
roads are strewed with them to the depth of some inches, and
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the foot often sinks into rocks of this nature as into a heap
of gravel. In mineralogical characters the rock varies from
distance to distance. Among the remarkable kinds I noticed
one with very large spherical cells and an exceedingly erystalline
texture ; the interlaced grains being felspar, angite, and a bright
yellow transparent olivine. It occurs round La Roche on the
road from Le Puy to St. Privat; another, near St. George
d’Aurat, dense, heavy, and iron-shot, contains still larger oblong
cavities frequently coated internally with fiorite.

In this range also, as in the Monts Ddéme and Mont Dore,
we meet with a few lakes oceupying wide, deep, and ncarly
circular basins, which bear every appearance of having resulted
from some violent voleanic explosions, but differ from ordinary
craters, not only in their greater dimensions, but in the nature
also and disposition of their enclosure, which is usnally of primary,
or, at all events, pre-cxisting rocks, merely sprinkled more or
less copiously with scorie and puzzolana, little if at all clevated
above the surface of the environing country.  Such are the lakes
du Bouchet, de Limandre, d’Issarles, de St. Front, as well as a
large and remarkable hollow, now drained, in which the river
Fontaulier takes its rise, and which is traversed by the road
from Usclades to Montpézat. The latter crater contains a small
parasitic cone rising from its bottom. I nced not repeat here
the remarks upon the peculiar modification of the voleanic
phenomena to which this variety of crater apparently owes its
formation, which were sufficiently dwelt on in the description of
the Gour de Tazana.*

Between Pradelle and Aubenas the cones diminish in number,
rising here and there through the great forest of Bauzon, and
showing themselves up to the escarpment of the elevated platform
of the Haut Vivarais. -

P
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But the most remarkable and interesting by far of the recent
voleanic remains of the zone we are now cousidering, and perhaps
of all France, are those that occur on the steep declivity by
which this escarpment is connected with the great southern valley
or low-lunds of the Bas Vivarais and Languedoc.

T have already described the primary table-land as abruptly
cut down on this side. Its rapid slope is intersected by deep
mountain gorges, into which frequently open the transverse
trough-shaped valleys of the coal formation.  Viewed from below,
this front of the great platform appears as a precipitous curtain-
like range, broken by recesses into short, steep, and massive pro-
montories, in which all the rude and stupendous seencry of &
granitic mountain district is displayed in its full magnificence.*
It is therefore an unexpected and striking contrast that 8 pre-
sented by o few single and regular voleanic cones perched at
distant intervals upon the rocky ridges of these granitic em-
branchments ;. nor is it lesy surprising to find the gorges that
sever them almost choked up to some distance by enormous
flat-topped beds of columnar basalt, such as we have been ac-
customed only to observe as the cappings of elevated hills,

These remarkable charactors belong to six different points of
aruption, designated by the six very perfect voleanic cones of
Montpézat, Burzet, Thueyts, Jaujae, Souillols, and Ayzac.

1. The first, called by the peasants La Gravenne de Montpizat,
from the puzzolana or « gravier” of which it chiefly consists, is a

* It would be perhaps ditficult to  to painting than the cold transparent
find, in any range of mountaink, scenes  colouring of the Alps and Pyrenees,
which present a more exyuisite com-  their pine-forests and waterfalls; nor
bination of beauty and mwmgnificence cau the outline of their masses be con-
than some of the valleys of the Bas Vi-  sidered as much inferior in grandeur.
vurais, #o little visited by huuters of ~ The scenery in in fact that of the*Apen-
the pictureaque. Therich glow of their  nines, but with a more luxuriant vege-
chesnut forests, tinted by u soft and  tation thaun that grest fimestone rauge
brillinut atmosphere, is far more adapted  can support,
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cone of very large size formed on a granitic ridge which sepa-
rates the rivers Fontaulier and Ardiche. It has a very regular
bowl-shaped crater, gently inclined to the north; in this direction
the lava poured over its lowest lip into the basin of Montpéunt,
which it entirely filled to an average depth perhaps of 150 feet,
and a width of nearly half a mile.  Hence it descends the valley
to the confluence of the Fontaulier and Burzet, where it appears
either to have stopped, the voleano having exhausted its efforts,
or to have mingled with o similar current which reached the
same point from above the village of Burzet. The mass of
busalt thus deposited, as well as the subjucent granite, has been
gince cut through to depths varying from 100 to 200 feet, by
the powerful action of the rivers whose channels it usurped ; its
present disposition, and the beautiful columnar ranges discovered
by this excavation, may be imperfectly judged of from the
annexed sketch taken near the junction of the torrents Fon-
taulier and Pourscille, about & mile be.l()w Montpézat.*  Similar
ranges extend all the way to its termination at Aulitre, where
they are still more symmetrical, many columns being straight,
vertical, and entire from top to bottom of the excarpment.  The
engraving published by Fuujas, if its faulty excention be allowed
for, will give a tolerably correct idea of the architectural regu-
larity of this fucade. The basalt may be observed on many
points to rest on granite, with the intervention of a stratmn of
rolled pebbles. Its uppermost surface is bristled with rocky and
scoriform projections, which, however, by decomposition resolve
themselves into a rich soil affording nourishment to very pro-
ductive chesnut forests.

Some way above Montpézat, and perched just below the verge
of the high primitive platform, is another cone of puzzoluna and

* See Plate XIV.
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scoris, also seen in the engraving, which does not appear to have
given birth to any lava-stream. | -

2. Volcano of Burzet.—A bed of basalt occupies the bottom of
the valley of Burzet, and follows all its windings as far as the point
where it opens into the Arddche, a distance of eight miles. It was
produced from a point of eruption considerably above the village
of Burzet, and at about the same elevation as the last-mentioned
cone. It is chiefly remarkable for imbedding numerous nodular

masses of olivine of a brilliant light green, and often as large as

the fist. It is also very regularly columnar, and I observed it has

not unfrequently happened that the seam separating two proximate

colurans cuts through one of the large imbedded knots of olivine,
leaving a segment on either side. This fact seems to prove that
the columnar divisionary structure was in its origin attended by
a powerful eontractile force, and also that it did not take place till
the lava was so far consolidated, and the knots of olivine con-
sequently so firmly compacted in its erystulline substance, as to
separate along the line of the scam even when it divided them
in two, sooner than quit their matrix.*

Tn its disposition, or, more properly spenking, its aspect, this
bed differs from the one last deseribed ; for the river, instead of
cutting u deep channel through the mass, and consequently ex-
hibiting vertical sections of it on either side, generally flows
over its surface, the upper and amorphous part of which it has
worn away, and thus disclosed on many points a plane horizontal
section, in which the polygonal extremities of the columns arc
united into a sort of puvement (called by the natives, as with us
in the north of Ireland, Pavés de Gdans, or Giants” Causeways), not

* In the face of such a fact_ a8 this, structure being occasioned by the * mu.
it is difficult to deny the reality of &  tual pressure of spherical concretions.”
contraction, or to speak of the columnar  —See Scrope on Volcanos, p. 135 ef soy
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unlike those of the Roman roads in Italy, but arranged with far
greater neatness and accuracy of design.
. The columns here, as throughout the Bas Vivarais, are usually
hexahedral, often of five sides; those of four occur rarely, of
seven still seldomer ; I met with none of eight or nine; and of
three, only when interposed between larger columns in the
manner of a pyramidal wedge. The columns are habitually of
i small diameter, not often exceeding ten or at most twelve inches,
?They are sometimes divided by very frequent joints; at others
Euttnin a length of sixty feet without any separation. It struck
ne as a remarkable, and perhaps not a fortuitous coincidence,
at, while the basaltic lava of Burzet is thickly sprinkled with
"knots of olivine, the granite, from the interior of which it has
flowed in such abundance, contains an equal proportion of
similarly shaped and sized nodules, composed of granular pinite
with interspersed mica and quartz; this character prevailing
only in a certain district near the site of the eruption. If the
basaltic lava was derived from the fusion and reerystallization of
granite, may we imagine the knots of pinite to have been con-
verted during the process into olivine ?

3. Voleano of Thueyts.—A voleanie cone to the cast of the
village of Thueyts is connected with that of Montpézat by =a
small portion of the primary ridge on which both eruptions broke
forth, probably at the same epoch. It is much inferior in size
to the other, and without a regular crater; but has vomited an
abundant fload of lava into the bed of the Ardéche. Thueyts
is built upon its surfuce, which is cellular and scoriaceous. The
river has gnawed out a new channel between the bounding cliffs

. of this plateau and the granite of its southern bank, and ex-
hibited a majestic colonnade of basalt, about one hundred and
fifty feet in height, and extending with few breaks for a mile
and & half along the valley.
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4. The cone of Jaujac,” called La Coupe de Jaujac, from its
cup-shaped crater, has this peculiarity, that it rises from a coal
formation, occupying the bottom of a long transverse valley,
between elevated ranges of granite and gneiss, and would thus
appear to countenance the exploded notion that volcanic fires
arc alimented by immense beds of coal. The primitive frag-
ments, however, frequently found enveloped by its scoriee and
busalt, sufficiently prove, if proof were wanting, that the source
of the erupted mmtters existed, at least, below the sandstone
which encloses the coal strata.

The crater is very large and regular, but breached towards the
north. Its figure is elliptical ; the longer axis being directed
north and south, Its sides as well as those of the cone are
thickly clothed with chesnut-woods; and it is remarkable here
as clsewhere, that those trees which grow on the volcanic are
much larger and more productive than those on the primitive
soil around. The earth resulting from the trituration and de-
composition of recent basalt seems to be peculiarly favourable
to the vegetation of the Spanish chesnut.  Those of the woody
.region of Altna are a well-known instance of prodigious luxuri-
ance. At the foot of the cone gushes a mineral spring strongly
impregnated with carbonic acid gas.

From the northern breach of the crater may be traced a vast
current of basalt, which occupies and descends the valley of the
Alignon to a distance of between two and three miles. The
village of Jaujne stands upon this bed, on the brimk of a mural
precipice, which is continued to the termination of the eurrent,
and everywhere presents a columnar range of almost unexampled
beauty, about 150 fect in height. .

The river has excavated its channel between this and the

* See Frontispiece..
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granite of its western bank, but on the other side the bad of
basalt, which is of considerable width, is closely soldered to the
opposite range of primary rocks, whose débris, accumnulating at
their base into a cultivated slope, have concealed the line of
junction. The lava of the Coupe de Jaujac either stopped
without reaching the Ardeche, or, which is more probable, is
confounded with that of another neighbouring cone, called—

5. La Gravenne de Souillols, which also disgorged its lava
into the bed of the Alignon about 300 yards above the junction
of this river with the Ardeche. A wide and massive platean
of busalt thus formed, after entering the valley of La Baume,
prolongs itself to some distance below Niaigles, bordering the
Ardeche on the south with a bold and precipitous wall which
may be seen to rest on a layer of pebbles, the ancient bed of
the river.

The face of this line of cliff, as well as that of the current of
Jaujae, exhibits two distinet portions or stories separated by a
well-defined straight line generally parallel to both surfaces ; the
upper consists of small, irregular, and matted columns; the
lower, habitually oceupying about one-third of the whole height,
of large, perfect, and vertical pillars, which almost appear placed
an an artificial support to the immense superincumbent entabla-
ture.  On a close inspection the regular columns below are seen
to proceed so immediately out of the upper and comparatively
amorphous mass, that it is evident the whole was cast at once,
and the two portions cannot be considered as different beds or
currents.*  Their singular difference of structure may he ae-
counted for, I conceive, by supposing the upper part to have
been firat consolidated by exposure to the air, while the lower
was still in motion, and flowing down the river channel beneath.

* See Frontispiece
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When the efflux of lava from the vent finally ceased, this latter
mass will have cooled down with extreme slowness, and been
consolidated in a regular and tranquil manner, such as would
facilitate the establishment of straight and vertical axes of con-
traction, and the production of very regular hexahedral columnar.
concretions, perpendicular, as usual, to the cooling surfaces.®
A view of part of this range near the I’ont de Baume en-
graved in the work of Fanjus, after due deductions for exaggera-
tion in size and its {aulty execution, gives not an inaccurate
idea of the disposition of the columus,

It is here that the river, descending both from Burzet and
Montpézat, joing the Ardeche ; so that, if we suppose their erup-
tions to have been contemporaneous, or nearly so, it i8 not at all
improbable that the five lava-currents we have deseribed, flowing
from as many differeut points, were once united on this spot,
exactly as the rivers were, and still are, whose channels they
usurped.  In the bed of the river Ardéche, at and for some
distance below this point, may be seen in summer, when the
stream i8 inconsiderable, a number of articulations of basaltic
columns, in which a nice observer may recognise the mineral
characters of the different lava-currents of the tributary valleys.
As you follow the course of the river, these columns show them-
solves less frequently and are more water-worn, till at the
distance of & mile or two they are reduced to little more than
rounded blocks, and nearly assimilated to the other boulders
which cover the dry channel of the river. These basaltic
boulders continue to diminish in size as you descend, and few
are to be met with as far down the stream as Aubenas so large
as & man’s head ; further on they are reduced to mere pebbles,
and are no doubt still more comminuted before the Ardéche

* See Considerations un Yolcanos, p. 136,
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carries them with it into the Rhéne. This observation illus-
trates the process by which both the basalt and granite that ence
filled these valleys have disappeared. A wintry flood under-
mines and detaches a prism of basalt from one of the columnar
ranges. The next flood drives it on a few inches; or, if by its
form and position it is enabled to roll without much difficulty
onwards, a few feet.  This operation is repeated yeur after year,
and in the meun time, even when remaining stationary, it is
exposed to the immense friction of all the smaller houlders and
pebbles which are drifted over it by the ordinary as well as the
extruordinary foree of the enrrent. By the continuanee of this
process it is at the same time carried forwards, reduced in size,
and brought to approach to a globular form, the most favourable
to its transport, in consequence of which the rapidity of its
progress along the channel of the river is progressively aceele-
rated, till, diminished to the size of gravel or silt, it is taken into
complete suspension, and carried sooner or later in this state into
the ocean. .

At the foot of the cone of Somnillols, near the hamlet of
Neyrace, rises a spring strongly impreguated, like that of Jaujae,
with carbonic acid gus: and from the bottom of a small hollow
close by this gus emanates in such abundance that the exact
phenomena of the Grotta del Cane are reproduced, and dogs or
fowls may be stifled und revived ad libitum.

6. The last of the cones we have mentioned, called La Coupe
d Ayzac, rises on the ridge of one of the granitic abutments that
project from the steep escarpment of the Hant Vivarais, It has
a beautiful crater slightly broken down towards the north-west:
and from the breach a stream of basalt may be seen to deseend
the flank of the hill, and turning to the north-cast enter the
valley of the river Volant, which has subsequently cut it
entirely across, and disclosed three distines storied ranges: the
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lowermost very regularly columnar, that in the middle less o,
and the upper nearly amorphous, cellular, and with a ragged
scoriform surfuce.®  This current, which appears originally to have
oceupiod the whole bottom of the gorge in an extent of about
four miles, from the village of Antraignes nearly to that of Vals,.
where the Volant flows into the Ardéche, has been worn away
and carried off on many points by the violence of the torrent.
Its relies adhere in vast masses to the granite rocks on both
sides, particularly in the receding angles of the valley, sometimes
bordering the river for u considerable distance, and veaching the
height of 160 feet above it. The lower portion of this bed is
very beautifully columnar, the upper obscurely so: this latter
has been in parts destroyed. and a pavement or causeway left,
formed by an assemblage of upright and almost geometriceally
regalar columns fitted together with the utmost symmetry.  The
columus, as usual, are always at right angles to the eontaining
surfaces, through which the heat escaped.

Such are the most interesting voleanie remains of the Bas
Vivarais ; they evidently form the continuation of the line of recent
cruptions which we have noticed on the lofty table-land above.

The exceeding freshness of their scorie and the  general
regularity of their eraters would seem to indicate their being of
a later date than the-others; but this state of superior preserva-
tion may to some extent be attributable to their minor elevation
and more sheltered position ; and the vast amount of excavation
already  accomplished by the erosive foree of the mountain
streams along the vallevs which feed the Ardéche, since their
invasion by eurrents of basalt, proves the origin of these, how-
ever recent in comparison with the beds of the same nature

around the Mezen, to belong to an wra inealeulably remote

* Sewthe smnexed deawing, Plate XV,
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with respeet to ourselves. 1T am not aware of any organie re-
maing having been observed under these lava-beds, which might
throw any light on the geological age to which they belong.
There is one instance. in the immediate viciity of Aubenas,
in which a voleanic eruption appears to have taken place
within, but at little distanee from, the limits of the secondary

limestone formation. The hill upon which this town is built

consists of strata dipping to the south at an angle of 107
Within a hundred yards north of the town walls. and scareely
so mieh from the sandstone on which they rest, these imestone
strata are abruptly broken throngh by an cnormous vertieal
dyke of basult, which protrudes about 30 feet above the summit
of the hill, and may be traced down its side into the valley of
the Ardéche, pursuing an casterly direetion. At the lower part,
of the hill the dyke measures from 12 to 20 feet hotween ity
checks s higher up it increases in bulk, and at the summit is
00 feet thick, From thenee it makes a sudden eurve to the
north, retarns to the north-cast, and is again to be traced down
the same tace of the hill about a hundred yards from the other
branel 5 thus inclnding a large portion of the limestone strata,
which preserve their parallelism and general inclination.  This
second braneh of the dyke has dislocated and shattered the
limestone within a spaee of from 40 to 50 vards, enveloping
blocks and fragments of all sives, with which it is mixed con-
fusedly, and presents the appenrance of a loose Hiestone hreeein
traversed or cementid by veins of basalt.  Two smaller veins
may also be observed cutting perpendienlarly the undisturbed
limestone strata enclosed by the two arms of the prineipal dvke.
The one s 15, the other 10 inches thick,

The basalt itsclf ix of a very dark grey eolour, compact,
tinesgrained, hard, and tough; its fracture tends imperfectly to
the conchoidal, and it breaks into enrved and angular pieces.

(134
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It encloses numerous large erystals of greenish-black augite, and
a brilliant sca-green olivine. It is almost universally penetrated
by calcareous infiltrations, which line all the cavities of the
cellular parts with snow-white cale-spar, and are even found in
the interior of some of the erystals of angite.  Small fragments
also of limestone are enveloped by the basalt, to which they
adhere finmly, the two substances appearing soldered together
by un intimate though partinl mixture.  Jecasionally the whole
enclosed fragment of limestone is hardened, of a dark grey colour,
a granular or erystalline texture, and a siliceous or cherty aspect:
in somo instances, on the contrary, it is white, carthy, and
effervesces readily with acids; while in others the basaltic und
calcareous particles scem to have united and separated again,
the latter into small grains or patches resembling white porcelain
imbedded in o dark grey basaltic buse.  The large masses of
limestone in contact with the veins exhibit few or no signs of
alteration. ‘ i

The whole appearance of this dyke and its subordinate ramni-
fientions announces its having been foreibly propelled from below
through the calearcons strata; but ut what epoch, or whether con-
nected in any way with the neighbouring eruptions whose products
have been deseribed above, it is difficult even to conjecture.
~ This is the most "southern instance of any voleanie formation
which attaches itself to the primary mountain-group of Central
France. The interval from hence to the neighbourhood of
Béziers, Agde, and Pezenas, or Aix and Toulon,—all points
upon which voleanic remains are also to be found,—is, I believe,
totally exempt from such substances: and it scems a very fair
conclusion, that the enormous mass of secoudary strata which
from this spot southward covers the fundamental granite, and
consequently the focus of all voleanic energy, stified and im-
peded its ulterior development.
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CHAPTER IX.
CONCLUDING REMARKS.

1r we now furn to take a wide and general view of the interesting
truct whose particular formations have been described in the
preceding pages, some of its most prominent features wiy, be
found to suggest considerations of no mean geological im-
portance.

1. We first remark the peculiar position of the great mass
of primary or Plutonic rocks, piercing, like a vast protube-
rance, through the secondary strate which surround it on every
side, and appearing to have formed an island in the ocean from
the commencement of the secondary period, and at no subse-
quent time to been covered by the sea; for,

2. It is observable that no marine deposits later than the
Jurassic system are to be found within the area of this elevated
district, or nearer to it than the low chalk hills of Champagne
and Touraine on the north, and the still lower basin of Lan-
guedoc on the south; while in licu of these a very massive
calcareous, and in part arenaceous formation, the accumulated
sediments of one or more extensive freshwater lakes, occupics
the principal depressions in the primitive table-land, and prolongs
itself from thence northwards as far as Nevers and Moulins.

3. Having noticed at least three of these calcareous freshwater
deposits within the mountainous district to which our exami-
nation has been confined, the question naturally rises in the
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mind, whence conld such immense uccumulations of carbonate
of lime be derived? Other cxamples of analogous formations
are usually found in cavitics surrounded by chalk or secondary
limestone.  The calenreous formations of Auvergne, the Cantal,
the Haute Loire, and Montbrison are entirely cased in granitie
rocks,  This circumstance wholly prevents our supposing  the
carbonate of lime to proceed from the detritus of other limestone
struta ; and it i therefore to the caleiferons springs of St. Alyre,
St. Nectaire, Ranbon, Chalucet, and the numerous others of a
similar nature which we can hardly doubt to have been more
productive when the subterrancan forees of  this distriet were in
greater activity, that we can alone look for its origin, A large
proportion of the lime emitted from such of these sources as
were below the level of the lakes was first probably secreted by
the charee and other aquatic plants growing from their bottom
(of which numerous hmpressions arve still found), and thence
taken as food into the substance of innmumerable mollusks, which
by the gradtl accumulation of their shells gave rise to the
marly steata of these Jnke-basing; while on those spots where
the springs produced the matter in ubundance, or in the open
air, beds of more or less compact semi-erystalline limestone,
or travertin, were formed by its precipitation. This view is
strongly confirmed by the admixture with the lime both of
giliccous matter, which is known to be frequently deposited
from thermal springs in a voleanic country, and also of pvp-
gum: for it has been shown that eruptions were habitually
taking place during the deposition of the caleareons strata of
the Limagne and the Cantal, if not of the Haute Loire:
and if sulphuretted hydrogen was evolved, as is usual during
these phenomena, through the soft marly beds at the bottom
of the lakes, the sulphuric acid uniting with the lime would
necessarily produce that mineral: of which a part may have
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been precipitated on the spot, aud the remainder ecarvied away
by the water into the lower luke-busine to be ultimately de-
posited there (Gypsum of Paris?).  The strong odour of sul-
phuretted hydrogen emitted from the marly limestone of Le
Puy seems indeed to prove that this gus was produced at the
epoch of its deposition.

In fuct, the caleareous freshwater formations of the centre of
France differ but in this one respect (viz. the presence of
gvpsum and silex, which the thermal voleanie springs will
account for) from the recent shell-marl deposits of the Bukie
and other lochs in Seotland, deseribed by Sir C. Lyell. In
both are found Limnea, Planorbes, Helices, a species of Cypris,
the remains of Charpe and the Gyrogonites.  In both, marly
strata in which all traces of shells have disappenred, but whieh
occasionally contain bones of mammalia and birds, alternate
with others of a yellowish travertin limestone, often semi-crys-
talline, tubular, containing remains of vegetables, insects, &,
and with beds of sand.  The busins of both still contuin springs
charged with carbonate of lime, and both occur in the neigh-
bourhood of trap or voleanic rocks.*

4. With regard to the rocks of voleanie origin, they are
distinguished primarily into, 1st. The produets of three great
habitual vents—the Monts Dore, Cantal, and Mezen, which
appear to have been in activity towards the same time, and to
have raged at intervals and with intense encrgy during a
period of considerable duration. Zndly. The products of single
occasional eruptions from a vast number of separate apertures,

* 1 retain these remarks as they ment and confirmation they have since
were printed in the first edition (1826),  received in the works of my friend
although aware that to the greater num-  8ir Clurles Lyell. See his Mauusl,
ber of my readers such argumonts will  p. 197-203, ed. 1855,
be familiar from the admirable develop-
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ranged closely along the line of what was probably a great com-
pound fracture in the superficial granite, stretching from north-
north-west to south-south-cast, across the whole elevated tract, co-
incident with the geuneral direction of its beds, and therefore with
the axis of elevation.  Both classes of voleanie produets exhibit
a great variety of mineral composition, from porous feld.spathose
trachyte to compact augitic basalt. Both rest indifferently
upon the granitic rocks and the freshwater strata, and even in
some instances are found to alternate with thé latter, as for
example, the trachyte of the Cantal near Aurillac, and the
busalt of Gergovia, the Puy Dallet, Pont du Chiteau, &e. The
latter circumnstance sufliciently proves cruptions to have taken
place  habitually from both the principal voleanos and the
longitudinal fissure, during the period of the deposition of the
freshwater formation.  But it is equally certain that a large
proportion of the basaltic lavas were erupted subsequently to
the emptying of the freshwater lakes of the Limagne and the
Haute lLoire, since they have filled hollows and valleys eaten
out of their strutified deposits,
An attempt has been made by many of the French geologists
to ascribe the production of the voleanic rocks of Central I'rance
“to two or three distinet periods alone, upon grounds either of
pecaliar mineralogical character, or their superposition to parti-
cular alluvial beds. 1t appears to me, however, that no classifi-
cation in respect to age, founded on such data, can be relied
upon.  The most popular division perhaps is that of M. Rozet,*
who refers them to three distinet epochs, which he calls “ The
Trachytic, Basaltic, and Lavic.” But it is unquestionable, from
the most direct evidence of superposition, that many of the
busalts were produced as early as a large proportion of the tra-

** Bulletin XIV. p. 167,
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chytes; and, on the other hand, many trachytes, for example
the domitic puys, are so associated with the most recent cones of
scoriee and lava currents, that they must be considered of the same
age : towhich it may be added that the best defined trachytes are
occasionally found to pass into clinkstone, and this again into
basalt.* Some of the freshest lavas of the Monts Dome, as those
of Nugere and Volvie, are indecd almost wholly composed of
felspar, and differ little if at all from many of the trachyte
currents of the Mont Dore.t °All, in truth, that can be said
on this point is that, generally speaking, the eruption of trachyte
preceded that of basalt, but that there were on several points
alternate emissions of the two sorts of lava ix not open to
question ; and this accords with what has been observed in
other voleanie regions, where the general rule seems to have
been the earlier production of trachyte, although exceptions are
frequent.}

As to the alleged uniform superposition of the basaltic cur-
rents to alluvia, containing rolled pebbles of basalt, as marking a
purticular age (which is the idea of M. Pissis §), it is quite certain
that this feature is common to basalt of every age from nearly
the first to the last produced ; and necessarily so, since the lava
stream will always have flowed into the channel of the then
existing rivers, which . must generally have contained alluvial
gravel and rounded pebbles, the debris of the neighbouring
slopes ; in fact, such beds are found “beneath what are evidently,
from their circumstances of position, aspect, decomposition, and
denudation, the oldest as well as the newest lava-currents. For
these reasons I can admit no other criterion of the relative age

* See M. Raulin’s paper on the Can- chytic domes and currents have burst
tal. Bulletin X1V, p. 114, through the enrlier basaltic beds.

+ See note to p. 131, spra. § Bulletin XIV p. 240, &c, 184,

3 In Jceland as well as Teueriffe tra-
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of the voleanic products I have described, than such as is de-
rived from the circumstances ahove mentioned ; especially, and
before all, their position in relation to the levels, and the amount
of degradation they, or the surrounding rocks, have evidently
undergone since they were poured out as more or less liquid
lavas upon the spots they now occupy.  Upon this point some
farther remarks are necessary. '

5. Tt is impossible to observe the many strips of the originally
continuous freshwater formation which rise from the plain of
the Limagne in long tabular hills, transverse to the general
course of the viver which now drains the prineipal vallev-plain,
without. being eonvineed that cach owes its preservation from
the destruetion which has swept away the remainder of the
formation to its capping of basalt, which, by reason of its
superior hardness, would naturally protect the underlving
strata from the rains, frosts, and other meteorie agents, to
which the uncovered intervals of the marly plain left hy
the cmptying of the lake were permanently exposed.  Such
n capping, on the other hand, wonld afford a very inefficient
protection against the denuding foree of any violent deluge or
general ewerent of waters, to which some writers have attributed
the excavation of the vallevs intervening between these high
basaltic platforms: more particularly as the direction of any
such current passing over this district must have been coineident
with the general direction of the valley of the Limagne, or from
gouth to north ; whereas the long strips and flat promontories in
question invariably ran cast and west, preserving, as might be
expected, the direction which was originally given-by the lateral
slopes of the valley-basin to the streams of lava that flowed into
it from thé heights on either side, .

Again, had the whole excavation effected in the freshwater
formation of the Limagne been produced at once. by any debacle
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accompanying an elevatory movement of the granitic buse, or
the eruption of some of the volcanos, or by any diluvial or other
violent catastrophe, it is clear that the remnants of the lava-cur-
rents which had flowed into the freshwater basin before this epoch
*would be necessarily all found at one level, or nearly so, corre-
spouding to the average level of the bottom of the lake-basin#at
that time ; while, on the other hand, all the lava-streans which
have flowed since the debacle or supposed deluge would be found
at another nearly uniform, but much lower level, viz that of the
lowest places of the excavated valley, But, as we have seen, no
marked distinetion of this sort exists; no line ean be drawn to
separate the hasaltic beds met with at high or low levels.  They
are found at all heights, from 1500 feet downwards, above the
wuter-channels of the proximate valleys; and some even of the
nmost distant in point of level are situated geographically close
to one another.

Let us take, for instance, the two neighbouring basaltic plat-
forms of Gergovia and La Serre, and the ‘lmd of basalt which
oceupies the bottom of the narrow valley that divides them, and
which has lowed out of the recent vent marked by the Puy
Noir.*  Hereare three long strips of basalt, cach of which, by its
eradinul inclination in the direction of its greatest length, u.n:l by
the positive remains of the cone of scorim in two instances at least
out of the three, are proved to have flowed in a state of lignidity
from voleanie vents opened upon the high granite platform, into
the basin of the freshwater formation.  BEach must necessarily
have occeupied the lowest levels of that basin to which it had
access; and therefore it is evident that, at the period when the
Iava of Gergovia flowed into its pre.scnt‘ position, there could

have been no lower depression in the immediate vicinity. The

* See p. w1, und also Plate 1., and the Map of the Monts Déme,
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hollow, thercfore, into which the lava of La Serre Howed, must
have been subsequently excavated, as that bed % everywhere
—that is, on every line drawn transversely across both pla-
teaux—at a lower level by from 300 to 500 feet than that of
Gergovia, which runs parallel to it, and not above three miles*
diftant.  Again, by the same reasoning, it iy cvident that the
intervening valley of Chanonat, the bottam of which is now
covered by a still more recent bed of basalt, must have been
excavated ginee the production of the lava of La Serre, which
overhangs it at a height of more than 500 feet.  Tere then are
three distinet steps in the process of excavation (it might be
said four, for the rivulet of the valley of Chanonat has worn
away u new chanmel, from twenty to fifty feet in come places
below the substratum of the most recent of the three lava-
currents), while according to the diluvian theory the whole pro-
cess was simultancons,

Morcover, in its mineralogical aspect the basalt of these
different beds affords o confimmatory proof of their relative ages
vorresponding with their relative heights. That of Gergovia
is compact, partly amygdaloidal, and much decomposed exter-
nally.  That of La Serre has an appearance of much greater
frosimess, though gtill possessing the distinetive features of the
older basalts.  That of the inferior current of Chanonat is
scarcely less recent in gppearance than many currents  of
MAitna of which the date is known.  Again, the cone and
cruter whenee the last proceeded is entire and undistarbed.
That which gave birth to the lava of La Serre has been much
degraded, the heavier and more massive scori@, bombs, &e.,
alone remaining.  The source of the basaltic current of Gergovia

* was probably the Puy de Berzé, which retains the character
of a vent of eruption, but is still further worn down to a mere

stump.
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poured, Sinee that epoch the valleys have been re-exeavated
in nany part< to more than their former depth and width, the
new channed Ieing cut in some eases throueh the busaltic Tava,
in others through the granitic sides of the original valley. Now,
it the first excavation of these valleys ix to be aecounted for by
the hypothesis of o deluge, to what are we to attribute  the
second process? - Not, most certaindy, to a second deluge 5 for
the undisturbed condition of the voleanie cones, consisting of
foose seoriie and ashes, which netually Tot the foot sink ankle-
deep in them, forbids the possibility of supposing any great
wave or debuele to have swept over the countey <inee the pro-
duction of these cones, The amount of exeavation which has
tuken place subsequently to the epoch of these eruptions can
then have bheen only effeeteds by the streams which still tlow
there s and ax this quantity bears o very conskderable proportion
to the extent of the original exeavation, there can be no reason-
able grounds tor hesitating to attribnte the latter to the <ume
ageney which effeeted the former: it being only neeessary o
assign - longer duration to the process to aceount for the diffir-
ence in magnitude of the result. Those who, having before gheir
eyes the proof that the immense quantity of solid rock removed
from these vallevs since their occupation by the lava has been
effeeted by natural causes, such ax are still in operation, will
vet reeur to a vague and unexampled hypothesis for the purpose
of expluining the removal of a similar, or not very much greater,
(uantity. prior to Q-lmt.vp«u-h. must do so in defianee of all the
Inwx of analogical reasoning, by strict adherence to which we
ean alone hope to obtain the least acquaintance with those
operations of Nature's laboratory of which we have not been
actual eye-witnesses,

The voleanic district of the Haute Loire presents another
chain of proofs equally conclusive of the «ame fact. It is im-
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possible to doubt that the present valleys of the Loire, and all
its tributary streams within the basin of Le Pay® have been
hollowed ont since the flowing of the lava-currents, whose corpe-
spouding seetions now fringe the opposite marging of - these
channels with columBar ranges of basalt, nnd which constitute
the intervening plains. Yot these lavas are undeniably of con-
temporary origin with the cones of Jooke seoriae which rise here
tned there from their surface, andwhich would necessarily have
been hueried away by any general and violent rush of waters
over this tuet of country. It is indeed obviously  tmpossible
that any <uch flood should have oceurred s and we are therefore
driven to conclude that the crosive foree of the streams which still
fow in these channels, together with the aetion of diveet ruius,
frost, und other meteorie: phenomena, huve alone hollowed ong

thix extensive system of deep, and, in some instnees (s that of

the Loire itself), wide valleyst

* Nee Plate X1

+ 1t s searcely necossary to attempt
a sevivus refutation of w species of
«uibble which  has been uften
brought forward in place of argument
by the diluvian theorists; viz, that
rivers are caused by the pre-existence of
the basine through which they flow, and
consequently these could not have owed
their oxistence to the rivers that flow
through them! It is clear that no ex-
tenaive surface of the earth could at any
time have been so uniformly smooth and
level but that the rains falling upon it
must have collected into streams as they
drajned off. The erosive force of these
¢ degrees ex-
s width and depth pro-
portinned to the duration of the process,
their ruagnitude and velocity, and the
wmore or less destructible nature of the

rocks over which they flow. »

1o

Of course, it cannot e doubtaed that
vt irregularities of level, elevations
andd deprossions of the earth’s surface, on
every seale of mugnitude, have bLeen
occusioned by vther causen, chiefly sul-
terranean  expansion,  Mountaing and
valleys, in other words, the basine of
our sens, lakes, and rivers, no doubt owe
tn cirenmstances of this nature their
primary forms, Submarine currents, and
the wearing action of the waves againsg
Titoral cliffs, will have scooped out many
hollows in rocks exposed to these ero-
sive forces; and convulsive oscillations
of the ocean, or other aqueour re
servoirs, cceasioned by the sudden
heaving up of large wasses of the
earth’s crust, may have subsequently
sent repeated waves over parts of our
continents, the effect of which wauld
be to open communications
distant basins, to create new and
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The time that must be allowed for the production of effects of
this magnitude by causes evidently so slow in their operation is
indeed immense; but surely it would be absurd to urge this as
an argument against the adoption of an explanation so unavoid-
ably forced upon us. The periods which Yo our narrow appre-
hension, and compared with our ephemeral existence, appear of
incaleulable duration, ate in all probubility but trifies in the

calendar of Nature. It is Geology that. above all other seiences,
makes uws acquainted with this important though humiliating
fact. Faery step we take in its pursuit forces us to make almost

unlimited drafts upon antiquity.

The leading idea which is

present in all our vesearches, and which accompanies every fresh

tensive denudations, and acenmulate
vast beds of teansported fragmonts nlong
the course of these mighty currents,
But the proofs of the passage of such
destructive deluges over any country
require to be strictly made out and care-
fully tested. It will be sellom possiblo
to show that the results caunot have
been oveasioned by the bursting of lake-
basinw, or other minor agencies still in
operation, ncting during an unlimited
period,  Before any just estimate can
be formed of what share must be attri-
buted to extraordinary catastrophes,
and what to these minor but constant
exeavating forces, of the whole amount
of change which hus been evidently pro-
duced by the netion of water it motion
outhe surface of the land, it i< absolutely
necessary to aquire o wuch more de-
finite knowledge of the laws which re-
gulate the cirsulation of water over the
earth's surface, aud its effect upon that
surface, than we ean at present he md-
nitted to possesa, It is too true that the
greatar numw of prologists have mat
down without besitation tu inveatigate
by a sort of guesswork the origin of the

changes and ode of prodiction of the
miners) masses which they observe on
the warfuce of the globe, in complote
ignorance, orat leust with a total negleet,
of those processes which ave still daily
¢mployud by nature in the creation of
tfreslt changes, and the production of
new minersl masses on the same surface,
bearing o complete analogy, to say the
loast of it, to the earlier phenomena,
and older formations, which it is the
Lusiness of geology to account for, |

This passage has beon retained in the
present edition, although the argument
MRy appear unonccessary in the present
udvanced state of guological science, and
especially after the publication of Sir (.
Lyell's admiruble ¢ Principles ;' for the
reason that neither my eminent friend,
nor the bulk of geologists are, 1 think,
even yet sufficiently impressed with the
immense amount of excavation or denu-
dation effected vn supra-marine land by
the erosive force of the pluvial and
fluvial waters—in other words, by © Rain
and Rivers” That story is yet to be
written, but not by the eccentric author
of the veent work under that title.
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observation, the sound which to the ear of the student of Nature
-seems continually echoed from every part of her works, is—

Time ' —Thue '—Time ' *

At least, since by a fortunate concurrence of igneous and
aqueous phenomena we are cnabled to prove the valleys which
intersect the mountainous distriet of Central T'rance to have
been for the most part gradually excavated by the action of
such natural causes as are still at work, it is surcly incumbent
on us to pause before we attribute similur exenvations in other
lofty tracts of country, in which, from the absence of recent
voleanos, evidence of this nature is wanting, to the ocenrrence
of vmexampled and unattested catastrophes, of a purely hypo-
thetical nature,

Nevertheless, although the evidence of their more or less de-
graded appearance and position proves the voleanic rocks of
Central France to bave been erupted at many different periods,
and not at any one, two, or three epochs alone, yet there is
reason to suppose some of these eruptive periods, more or Jess
prolonged, to have been of extreme or puroxysmal energy, This,
indeed, would only be in accordance with the habitual laws of
voleanic action,  To the earliest of such periods we may aseribe
the production of the three chief voleunic mountuins—the Mont
Dore, Cantal, and Mezen.
menced towards the close of the deposition of the Miocene laens-
trine strata,

This outburst seems to have com-

Several, likewise, of the independent basaltic beds

1pinds that would not for an instant
doubt the God of Nature to have exirted

* It it very remarkable that, while
the words Lternal, Eternity, For ever, are

conatantly in our mouths, and applied
without hesitation, we yet experience
considerable difficulty in contemplating
any definite term which bears a very
large proportion to the brief cycles of
our petty chronicles. There are many

from utl Eternity, and would yet reject
as preposterous the idea of going buck
a million of years in the [listory of
Ilin Works.  Yet what bs 8 willion, or a
millivn miilion, of solar revolutions to
an Eternity ?

ll
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that cap the highest hills of that formation, as well as' those of
caleareous peperino in the middle of the basin, belong evidently to
a date quite as carly. The larger proportion of the chain of puys of
the Monts Déme and the Haute Loire, especially the latter, must
be attributed to another and comparatively recent eruptive era,
which, from the evidence of organic remains found in the under-
lying alluvia, is referable to the Pliocenc age. In the long interval
between these two periods very many eruptions certainly took
place from openings on the flanks of the voleanie mountains, as
well as along the eastern zone of the Limagne and Forez—erup-
tions whose lavas are found at varying heights ubove the existing
river courses, and which therefore cannot be referred to any
single cpoch.  And again, the most recent lavas and cones of
the Mont Dome and the Bus Vivarais have evidently broken forth
at a yet later period, the Post-pliocene ; probably even since
the appearunee of man in the country, although several species
of the lurger mammnifers, now extinet, were contemporaneously
its inhabitants,*

6. Another question of considerable interest presents itself,
namely, what were the original limits of the several lnke-basins
of Central Prance, and the levels ut which their waters stood ?

In regurd o those of the Upper Loire (of Montbrison and
Le Puy) little diftieulty exists, since the granitic barriers remain,

¢ A remsrkable analogy exista on all
these points botween the severnl voler-
nic rocks of Central Frauee and those of
the dmtrict m Asia Minor, called by
Strabo the * Katakekautneue,” as was in-
dood noticed by Messrs. Ham ton and
Strickland in their dose of the
Iatter, (Geol. Trans., vol. v sl
Thay likewise are shown to b v baen
orupted at zeveral distinct periodx by
the position oceupied by tho laval

in relation to the adjoining valleys, ex-
cavated, as in Auvergne, through ter-
tiary freshwater limestone; the eurlivat
forming plateaux elevated 6060 feet or
more abuve the present river-beds, the
latest oceupying the chanuels of
streams (¥hich, however, they have
often cut through), while others oc-
eupy intermedinte positions between
these two extremes.
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within which, if the narrow defiles that form the outlets of these
basins were filled up, the superficial waters oven now would rise
to the highest levels at which any sedimentary strata are found,
Such, however, is not the case of the Limagne and Cantal lake-
basins. The tertiary beds of thv first can be continuously traced
from Drioude in the routh to Decize near the confluence of the
Loire and Allier in the north: and the lake would seem there-
fore to have been equally continuons.  But in the vieinity of the
latter spot we find no granitic or xecondary heights eapnble of
confining a body of water at a level of 2700 fect above the sen,
which is the clevation attained by some of the lncustrine strata
near (lermont and Issoire®*  The highest hills now existing
near the northern termination of this Incustrine formation do not
attain 1000 feet.d It scems difficult to suppose a thickness of
1700 feet of rock to have heen removed from the low hills north
of Moulins, since the tertiary era; and it is more reasonable
to imagine that changes of relative level have taken place, by
which the southern portions of the tertinry formation may have
been elevated, or the northern depressed.

M. Rauhn, indeed, thinks he can trace the existencee of a
transversal cast and west axis of elevation across the line of the
Limague, in the parallel of the Mont Dore and the Puy Barere,
the‘h.ighe,'st point at which the tertiary strata are left.d M. Pissis §
is of opinion that the whole freshwater formation has been ele-
vated since its deposition, 5o as to give it a slight general dip
from west to east, and from south to north.

It appears unnecessary to decide exclusively for any one of
these hypotheses, which may be all more or less accordant with
fact.  Although thu ubsem'e of sm‘ondury struta throngh the

* At the Puy Gu-uu, 2700 fwt at vem and Mngny(()xford clay), 940 foet.
the-Puy Barnére, 2730, $ Bulletin XTV. p. 587,
+ Height of signal-post Letween Ne- § Bulletin, 2de Ser. p. 46, 1843.

. - )
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entire granitic region proves it to have formed an island in the
ancient ocean where those strata were deposited, it is quite pos-
siblo that it may have sustained considerable absolute elevation
since the formation of its tertiary beds, and especially during its
epuptional era ; indeed it would be unlikely that Central France
should have remained unmoved during the clevation of portions
of the ucighbouring Alps ‘and the basin of Switzerland from
beneath the sen to a height of 5000 or 6000 feet.  And again,
with onr knowledge of the repeated alternations of marine and
freshwater deposits in the basin of Paris, into which the cal-
cariferous waters of the Limagne overfl :wvd, it Is impossible to
question the probability of occasional subsidence along the line
of the intervening heights,

I am however of opinion that whatever chunges of relative
level took place, they operated over wide superficial areas, since
few or no trades of disturbanee are visible in the sedimentary
beds of the Limagne, The surfaces over which the basaltie cur-
rents flowed, nnd which, having been sinee protected by them
from the rain-fall, preserve the highest remaining surfaces of the
lacustrine formation (although at that time they must have heen
its lowest levels), exhibit just that gradual inclination away from
the bordering heights where the greater number were crupted,
which might be expected to prevail in the botton of a shallow
but gradually deepening luke. No sudden funlts or dislocations
appear to indicate any relative changes of level within areas
of moderate extent.*  On the other hand, the vast amount of

* This remark, however, must be
d to the Limagne. The fresh.
wator atrata of the Cantal have ovi-

00 and 7o feet above the correspond-
iug strata in the contignous valley of
the Cer; and some portions of these

dently suffered & certain wuount of
disturbavee. M. Raualin describes the
caleareous beds in the valley of the
Alagnon ax veaching abeight of between

tertinry beds (viz. at Dicone) have been
lifted up te an abselute clevation of
Annn feot—-a position in which it is dif-
fieult to suppuse they were deponited.
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denudation to which the freshwater formation of the Limagne
has been subjected, and which has left (as M. Ramond expressed
it) only a few detached hills as relics of a former plain elevated
many hundred feet above that now existing, may well be believed
to have been accompanied by a corresponting destruction of
superficial rocks ut the northern end of the plain. T have at-
tempted to show, not unsuceesstully, T hope, that a large proportion,
if not the whole, of the degradation sustained since the tertinry
period, as well by the granitic platform itself and its surrounding
sceondary zone, us by the freshwater strata, was offoeted by the
slow and gradual but long-continned erosive foree of the ordinary
meteorie agents of denudation, rain, torrents, and river-floods,
co-operating, as in this distriet they maost probably did, at least
during its eruptive periods, with frequent carthqunke shocks, and
perhaps a general elovation of the sonthern portion of the platform,

[ cannot conclude the detailed deseription T have attempted
to give of this interesting coantry, better than by quoting the
cloquent  summary of its clarseteristic features which Nir
Charles Lyell has given.®

* We are here prasented with the evidence of a series of events
of astonishing magnitude and grandenr, by which the original form
and features of the comntry have been greatly changed, yot never so
far obliterated but that they may still, in part at least, be restored
in imagination. (ireat lakes have disappeared-—lofty mountains
have heen formed. by the reiterated emission of lava, preceded and
followed by showers of sund and scorie- -decp vallevs have been
subsequently furrowed ont through masses of lacustrine and vol-
canic origin—at a still later date, new cones have been thrown up in
these valleys -new lakes have been formed by the damming up of

rivers —and more than one creation of quadrnpeds, birds, and plants
{Mivcene, Pliocene, and Post-Pliocene | have followed in succession ;

* Manual, p. 127, «d. 1855
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yet the region has preserved from first to last its geographical iden-
tity ; and we can still recall to our thoughts its external condition'
and physical structure before these wonderful vicissitudes began, or
while a part only of the whole had been completed. There was firat
a period when the spacious lakes, of which we still may trace the
boundaries, lay at the foot of mountains of moderate elevation,
unbroken by the bold peakd and precipices of Mont Dor, and uns-
dorned by the picturesque outline of the Puy de Dome, or of the
voleanic cones and eraters now covering the* granitic platform.
During this carlier scene of repose deltas were slowly formed ; beds
of marl and sand, several hundred fect thick, deposited ; mhceous
and calearcous rocks precipitated from the waters of mineral springs;
shells and insects imbedded, together with the remains of the
crocodile and tortoise; the eggs and bones of water birds, and the
skeletons of quadrupeds, some of them belonging to the same genera
as those entombed in the Eocene gypsum of Paris. To this tranquil
condition of the surface succeeded the era of volcanic eruptions,
when the lakes were drained, and when the fertility of the moun-
tainous district was probably enhanced by the igneous matter
ejected from below, and pourcd down upon the more sterile granite.
During these eruptions, which appear to have taken place after the
disappearance of the [ Lower Miocene] fauna, and partly in the [I'lio-
cene)epoch, the mastodon, rhinoceros, clophant, tapir, hippopotamus,
together with the ox, various kinds of deer, the bear, hyaena, and
nuny beasts of prey ranged the forest, or pastured on tho plain, and
were oceasionally overtaken by a fall of buming cinders, or buried
in flows of mud, such as accompany voleanic oraptions. Lastly,
these quadrnpeds becane extinet, and gave place to [Post-Pliocenc]
mamualia, and these, in their turn, to species now existing,  There
wre no signs, during the whole time roquired for this series of events,
of the sea having intervened, nor of any denudation which may not
have been accomplished by currents in the different lakes, or by
rivors and fluods accompanying repeated earthqnakes, during which
the levels of the distriet have in some places beon materially
modified, and perhaps the whole upraised relatively to the surronnd-
ing parts of France.”
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APPENDIX.

ORGANIC REMAINS OF THE TERTIARY AND POST-TERTIARY
FORMATIONS OF CENTRAL FRANCE,
*

VEGETABLE remaing abound in the lower arenacecus beds of the
lacustrine formations, as well as in the tuffs of the voleanio peried,
where they occasionally form beds of workable lignite. But in
neither case as yet have they been scientifically determined. They
chiefly consist of the leaves, fruits, and occasionally stems of dicoty-
ledonous trees, or of reeds and other plants, the usual growth of
marshy spots. The stems of chare are very abundant as well as
their secd-vessels. I am able to say little more of the fossil
mollusks found in the same formations. The tertiary sundstones
mﬁa?y contain shells, but some species of Cyrena have heen found
in them.* The associated or overlying limestones and marls
abound in shells belonging to the genera Helix, Lymneus, Puludina,
Bulinus, Cerithium, Cyrena, Unio, and Cypris. Some of the species
mentioned by M. Bouillet} appear to be referable to an varlier period
than that to which, on the best Palicontological authorities, we have
considered the entire freshwater formation of Central France to
belong, viz., the Lower Miocene, Sir Charles Lyell has recently
touched upon this guestion in a supplement to his Manual.f And
the matter remains still open to further investigation.

Two marine shells are said to have been discovered in a sandy
stratum near Issoire, by MM. Bravard and Tomel, belonging to
the genera Natica and Pleurotoma, and akin to some oceurring in
the Faluns of the Jower basin of the Loire. Such a circumstance
would seen to indicate cither a reflux at some period of the waters
of that river, or that the Miocene seca had actually ascendéd the

Pomel, Bulletin, 2de Ser., vol. i. 4 Bull,, vol. vi, p. 94 and 255,
RN PR £, 37 RS TA 1IN
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Allier. But it is not impossible to account for one or two gcl
instances by supposing a fow small mollusks living in the lower
brackish waters to have been brought up the valley by birds prey
ing on shell-fish, The bones of species belong‘mg to the gull tribe
are not unfrequent in the Auvergne fresh-water beds.
The Palsontologists who have most closely studied the Fauna of
Central France are MM. Pomel and Aymard. As the lists given
by these two authorities are not identical, and their opinions vary
a8 to the divisions into which the geveral series should be classed,
I think my readers will be more satisfled if, instead of myself
attempting any comparative estimate of the two, I give both cata-
logues, with an abbreviation of the remarks by which their authors
accompany them. . ‘
The following is M. Pomel’s catalogue of the Fauna of the
(Miocene) Lacustrine Strata of Central France :¥—

I.—FAUNA OF THE LACUSTRINE STRATA OF CENTRAL FRANCE.

The s ecies marked * have been found only in the basin of thg Haute Loire;

ose marked t have been found both there and in the basin of the A.lller

hkewlse Those without any distinguishing mark have been found in the
latter (the Limagne) basin only.

MAMMALIA.
Order Cheiroptera: Locality.
Palmonycteris Robustus .. Nob. .. .. Langy, near St. Gerand-le-
Puy (Dept. Allier).

Q. Insectivora.

Geotrypus Acutidens .. .. Nob. .. .. Cournon, Chaufours, near
Issoire,

Antiquus .. .., .. .. Puy de Déme (Coll. Laizer).
Galeospulax Mygaloides.. .. -+ «. Marcouin, near Volvie.
Mymale Nayadwmm .. .. .. Pomel Chaufours, near Issoire.
Plesiosorex Talpoides .. .. Aob. Cournon and Chaufours.
Mysarachne Picteti .. v .« .. Chaufours,

Rorex Antiquus .. e, .. .. Langy.
Ambiguns .. .. ) AU id.
Echinogale Lawrillaedi .. .0 ) <. .. Mont Perrier, near lssoire.

Gracilis .. .. .., .. .. Autoing, near Issoire.
l’.mm*us Arvernensis .. .. Sladeedls .. Conrnon and Chaufours.

Nanus” .. .. .. . :;m.ml .. Renzou, near Le Puy.

* Pomel, Catalugue des Vertebres Fossiles du Bassin Supérieur de la Loire. &ec.
Pupin, 1834,
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Q. Rodentia.

Palrosciurus Feignouxi..

Chalaniati ..
Steneofiber Fscheri .. ..
Myoxus Murinus .. ..
Myarion Antiquumt ..

Musculoides ..
Minutum t.. ..
Angustidens .,
Theridomys Dreviceps ..
Isoptychus Jourdani * ..
Aquatilia® ..
Vassoni .. ..
Twniodus Curvistriatus
Omegadus Echimyoides ..
Arclueotuys Arvernensis

Palanama Antiquus.. .,
Lazodus Pieoides ..
Amphilagus Antiquus ..

0. Carnivora.

Lautrictis Valetoni

Plesiogale Angustifrons
tnbusta
Waterhousii ..
Mustelina
Plesictis Robustus
Gracilis
('roizeti ..
Lemaneusis
Genetoides .,
Palustris
Elevans
Amplictis Antiquus
Leptorynchas
Lemanensis ..
Herpestes Antiquus ..
Lemanensin
Primnava ..
Elocyon Martrides® ..

.

Paom,

LR
Noh,

vy

Aym.
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Lacality.

Langy,

id.

id. and Chaufours.

id,

id., Cournon, Chanfours, Le

Puy. ‘

Cournon.
Chaufours (Le Puy 1),

id.
Perrier, Aatoign, 5t. Yvoine.
Le Puy,

id.

Rauvetat,

L

Chaufours,

Vaumas  (Dept.  Allier),
Cournon, Chaufours, and
Laugy,

Cournon and Perignat.,

TLangy.

id.  Volvic.

Langy, Gannet,

Vanmas,
Langy,

id.

id.

il

id.

Wl

id.

id.
Cournon,
Langy.

i,

id.

id.

id.

id.

i,
Vammas.
Ie Puy.

Gergovia,

Vanmas.,
Clournon,
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Cynodon Velaunum *
Palustre * ..
Canis Brevirostris
Amphicyon Brevirostris..
Leptorynchus
Incertus
Crapidens

0. Unguluta.

Mastodon Tapiroides

Deinotherium Giganteun
Cuvieri

Rhinoceros Lemanensis ..

Croizeti ..

Paradoxus
Palivotherium Maznum™
Ciracile ™ ..

Velaunumt .

Duvalii*..
Plagiolophus Ovinns *
Minor *
Tapirus Porrieri ..
Paleocherus Major
Waterhousii
Typus .. ..
) Suillus ..
Elotherium Aymardi
Ronzoni
Antracotheriumn Magnum

Cuvieri ..
Ancodus Velaunus ¢

Leptoryuchus t
Incertust .. ..
Aymardi ™ ..

Synaphodus Gergovimms
Cmnotherium Laticurvatum
‘ Metopias ..
Commune }
Elegans ..
Leptognatum

.
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Ay,
LRl
Croizet
Nob.
)

R
LPom.,

Cuvier

Kaup.
’y
"ub.

3y

t
Cfuw.

Aym.

Cur.,

Nub.
2
Pom.
’
]
Nob.
Lom.
Nob.

LR

v e
Cup,

Pom.
Nob.

Pom.

Nub. .
Bravard ..
Pom. ..
Nob. ..

APPENDIY,

Locality.

Le Puy.

id.
Gergovia, Langy.
Langy.

id.

id.

id.

Gannat,

Chaptuzat, Aurillac.

St. Germain Lambron,

Billy, Vichy, Gannat, Chap-
tuzat, Le Puy, Bournon de
St. Dierre.

Vaummas, Gannat, Dansac.

(tannat, Vaumas, Perricr.

Le Puy (Aymard).

id. id.

Le Tuy, Ronzon, Bournon de
St. Pierre, near Brioude.
Ronzon.
Le Puy.
id.
Vaumas.
Langy.
Perignat.
id.
Langy.
Ronzon.
id.
Issoire, Cournon, Chaufour,

Vaumas, Digoin.
St. Germain Lambron.

Ronzon, Vaumas.

id, id.

Le Puy.

Ronzon.

Gergovia.

Langy.

id.

Cournon, Le Puy, Chaptuzat.

Langy.

Chaptuzat, Cournon.

Langy.
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Locality.
Crenotheriwn Geoffrent oo oo Nobo .0 .0 Langy
Gracili= .. .. Pem. .. .. Vaumas.

Lophiomerix Chalaniaci.. .. Nob, .. .. Sauvetat, Cournon, Apt.
Dremotherium Traculoides .., ..« langy.

Feiomouxi .. K. Geet. id., Cournon, Chaufours.
Aumphitragalas Elecans oo o Pome L0 L id.

Lenanonsis oo Nob, 0 L, .

Comuemis® .. Jym. .. .. Ronzon,

Boulanzert .. Neb. .. .. Luanzy.

Meminondes .. s R id.

tiracibs .. . R id.

Q. Mursupiclia,
Hyanedon Leptorynclus 4 .. Loaizer .. .. Cournon, Sauvetat, Le Puy.
Laurillardt .. .. Nob. .. .. Antoing, vear Issoire,

Didelphis Arvernensist.. .. Gereo .0 .. Langy, Cournen, Sauvetat,
Le 'uy.,

Crassa® .. .. .. sgm. .. .. Le Pay.

Antiqua .. .. .. Neb, o L Cournon,

Lemanensis .. .., .o .. Sawvetat,

Minwta™ .. .. .. sym. .. .. LePuy.
AVER,

M. Pomel leaves the numerous remains of birds found in this
district undetermined, mentioning only the genera Ihwenjcopterus,
Anas, Ardea, and one resembling Numenius, several of the orders
Rapaces, and Gallinacei, one of the last being as large as a peacock.

REPTILIA.
0. Chelonia,

Testudo Hypsonota .. .. .. Nob. .. .. Langy, Bournouele.
Lemanensis.. .. .. Brav. .. .. id. Cournon.
Ptychogaster Heckei .. .. Nob. .. .. id.  Chaptuzat. .
Emydoides .. Pom. .. .. id,

Abbreviata .. Nob. v e id.
Chelydra Meilheuratiz .. .. °,, .. .. Vaumas, Chaufours.
Trionyx .. .. .. .. .. .. Geof. .. .. id.  Chignat.
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0. Sauria. Locality,

Diplocynodus Rateliit .. .. Pom. .. .. Ronzon, Langy, Chaptusat,
Perrier, Antoing, Sauvetat,
Varanus Lemanensis .. .. Nob. .. .. Chaufours.

Dracaenosaurus Croizeti .. .., .. .. Cournon.

Sauromorus Ambiguus .. .., .. .. Langy, Marcouin, near Volvie,
Lacertinus .. .., e id. )

Lacerta Antiqua .. .. .. ,, .. .. Cournon.

0. Ophidia.

Ophidion Autiquus

Nob. .. .. Langy.

O. Datrachue,

Batrachns Lemanensis .. .. Neb. .. .. Langy, Cournon, Chaufours.

Nayadum .. .., .« Chaulours.

«  lLacustris ey, e id,
Protophrynus Arethusa .. .. RO id,
Chelotriton Paradoxus .. .., e id. Lanuy.

.
: PISCES

Q. Clenvides,

Perea Lepidota .. 0 L0 o Jdgassi: Vichy, Gergovia,

O, Cyeloides,

Cobitepsis Pixitis.. .. .. .. Nob. .. .. Chadrat, near St Amand,
Lebias Coplnlotis .0 o .0 gnss. .0 .. Corent.
Perpusilus .. .0 L - .o .. haps.

It appears from this list that the Fauna of the Miocene lacnstrine
strata, known to M, Ponel, comprehends the following number of
speeies : -Cheiroptora, T Inseetivora, 125 Rodentia, 18; Carnivora,
27; Ungulata, 42 Mursupiulia, 7; Chelonians, 7; Saurians, 6;
Ophidians, 1: Batracians, 5: Fish, 4: in all 130 species, besides
several of birds ax yet undetermined.  Twelve species out of this
pumber are found in the basin of Le Puy only; and eight are
comtmon to the basing of the Allier and the Loire (i ¢, the Limagne
and of Le Puy). Some of the most charscteristic species, as, for
example, all those which belong to the locality of Vaumas (Dept.
Allier, not far from the confluence of the two rivers, Allier and
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Loire), comprehending Ancodus, Antracotherium, Tapir, Rhinoceros,
aud Chelydra, sssociated with Archemys, Amphictis, Herpestes, Am-
Phicyon, Caenotherium, Testudo, and Crocodilus, ocour in the sands
and sundstones.which form the lowost beds of the lacustrine serips,
On the other hand, the locality of Langy, near St. Gerard-le-Luy
*Dept. Allier), so rich dn Cheiroptera, Insectivora, Rodentia, (ar-
nivorn, Ungulata, as ulso in birds, Saurians, Tortoises, Lacerta,
Ophidia, and Datracia, belongs to the Tudusial Hmestone, which
generally appears in the upper beds of the series  Chaptuzat, Mar-
louis, and Gannat in the Puy de Dome are in the same position.

From these und other observations, M. Pomel coneludes that. the
cutire series of Jacwstrine beds of the two busins belong to the same
tiecological and Zuological period, and cannot be distinguished
chronologically by their Palwontological charueters ; the same spocies
being found in the most recent as in the most ancient beds of the
reries 1 and whatever differences exist being capable of reference to
accidents of distribution or of discovery.

Comparing this Fauna with those of other European tertinry
districts, M. Pomel finds it to bear the strongest analogy 1o that of
Mavence, and he classes it therefore as earlicr than the Falunian
(Upper Miocene), and more yeeent than the Parisian Gypreons
deposits (Eocene). This waonld establish it an of the ¢ Lower
Miocene™ period. which in fact ix the position, ax already statod,
assigned to it by Sir €. Lyl

I —-Procese Fauxa oF ToE Voreasie Era or CENTRAL Frascr,
{ Tufa aad Breccias of Mont Perrier, Cussac and Vislette, (Hoante Loie,) §r.
MAMMALIA.

Q. Rodentia, Tacatity,

Castor Issiodorensis .. .. Croizet.. .. .. DPumiceous Tufl of Perrier.

Arvicola Robestus .. .. \uh . il.
(*) PR id.
Hystrix  (#) ee oo Croizet .. .. .. id.
Lepus Lacostii .. .. .. Neb .. .. . id. .
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- 0. Carnivora,

Uvsus Arvernensis .. ..
Lutra Bravardii .. .. ..
Mustelina .. .. ..
Zorilla Antiqua .. .. ..
Felis Arvernensiy .,
Pardinensis ..
Brachyryncha
Tesiodorensis.. ..
Brevirostris .. .. ..
Incerta .. .. .. ..
Meganthereon Cultridens

Macroscelis

Hywna Perrierii .. .. ..

" Arvveroensis .. ..

Dubia .. R

Vinletti® .. .. ..
Canis Mogamastoides

O. Ungulatu.

Mastodon Arvernensist ..

Borsoni + .
(M. Vellavus,
Rhinoceros Elatus .. ..
Tapirus Arvernensis ..
Sus Arvernensis
Clervas Roberti® .
Perrieriv .. .. ..
Issiodorensis
Etueriarum
Pardinensis .. .,
Rusoides ..
Ardens
Cladocerus
Ramosus .
Solithaeus *
Cusanus
Laeptocoros
Platyceros ..
Furcifer o
Antilope Autiqua .. ..
Ros Elatus .. .. ., ..
" Elsphas .. .. .. ..
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Locality,

Croéz, and Jobert . Pumiceous T'uff of Perrier.

Pom. .. .. ..
Nabh,

( Rabdogale Nob.)

Croiz, and Job.

1
"
ry

LR
Pom.

Nob. .. ..

Bray. ..
Croig, and Job,
re
9
Aymard
Pom,

roiz. and Job,

Kreys

Aymy .. o

Craiz. and Job,
e

»y

Joh, .
Croiz, and Joh,
"
'y

[

Nob. ..
Croiz, and Job,
('roiz. and Job,
F, Robert ..
Croiz. and Job,
Nob, .. .. L
e o e es
v e e e

. e e
Croz, .. .. ..
Noh,. . o ..

id.
1.
id.
id.
id.
1.
id.
id.
id.
Under Basalt at Sainzelles,
near Poliznac,
Tuff of Perrier.
id.
id.
id.
Vialette (Hauate Loire).
Tufl of Perrier.

Tuff  of Perrier, Vialette,
Mirabelle (Ardeche).
Tuty of Perrier, Vialette, Le
Tuy.
Mant Perrier.
i,
id.
Polignae, near Le Puy.
Tutf of Mont Perrier.
id?
id,
id.
id.
id,
il
id.
Salithae, near Le Puy.
Mont Perrier.
id,
id.
id.
id.
id.
.
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The Fauna of the Pliocene period thus contains of Rodentia 5,
Carnivora 17, Ungulata 23 xpecies: in all, 45, Neithor Chelinians
nor Saurians have been hitherto discovered in it.  The lakes had
been evidently drained, .

It will be observed that this Pliceene Fauna is almost wholly
confined to the tufaccous conglomerates of one locality, that of
Mont Perrier near Issoire.*  Sir Charles Lyell's paper oun the sub-
jeet of this remarkable deposit, read before the Geolugical Saciety
November 19, 1845, will be well known to my readers, The fresh-
water strata and the overlying sheets of basaltic Tava had evidently
been eaten into by deep valleys before the deposition of these
tuffs, and the gravel beds on which they vest.  Rir (. Lycell dis
tingnishes two distinet beds containing bones interstratified with
the tuffs.  Subsequently to this eluvial accumulation of trss-like
tuffs from the Mont Dore new vallevs appuear to have been excavated
through them, in which newer ossiferous alluvial depusits oeeur,
And it is to these alluvial beds that a large part of the following
(Post-Pliocenc) Fauna from M. Pomel's catalogue helongs,

M. Pomel observes that the most striking charaeters of the
Plivcene Fanna given above are the large ssxemblage of Cepvd, the
number of large Felis, of which one, the Meganthereon, i, besides the
Mastodon, the only extinet genus of this Fauna,  The Rodentia are
of European genera. The Ungulata comprehend Mastodon, thinoceros,
tapir, sux, cervus, antelope, and bos,  The clephant, hippopotamus,
and horse are absent. M. Pomel considers this deposit as of the
age of the Subapennine tertiary strata,

FISH OF THE BASIN OF MENAT.—Qu. POST-PLIOCENE?

Perca Angusta .. .. .. Agassiz,
Cyclurus Valenciensii .
Pacilops Breviceps .. .. Abd,
Esox . . . ¢
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HL—¥Fausa o Axcient ALLuvia (Post-PrLiocexe).

‘This reries (as will be seen below) combines two or more distinet
periods,

Sir €, Lyell, indeed, distinguishes there alluvin in the neigh-
honrhood of Issoire into four successive divisions (Nos. 6, 7, 8, 9, of
his section. -~ Munuul, ed. 1855, p. 552.)

MAMMALIA.
O, Inseclivora. Locdlity,

Talpa Fossilis .. .. .. .. ANob. .. .. Bone DBreceia of Condes near
Isgoire and Neschers.

Norex Kxilis . e e il
Fossilis .. .. .. .. ,, . .. id.
Myosictis Fodiens .. .. .. Lo, .. .. il
Musaranens Prisens .. .0 . Noh, 0 L il
Lrinncens Major oo o Lo o0 Alluvinm ar Peyralles  near
Issoire,

O Rindentia,

Seinrus Ambizous L L0 L0 Nobe .. 0 Do ereviees of Tava of Grave-

neire,
Spermophilus Supereiliosus . Ko 0 Pais near Issoire, Coudes, and
. Neschers,
Arctomys Leeoq .. .0 0 L0 Nob, .. .0 Clampeix, Chitelperionx, and
crevices of Lava of Graveneire,
Castor Fabev? .. .0 0 (0 Lie. .. .. Near Clermont.
Myoxus Nitella? e e el Condes.
Arvieoly Autiguus . 0 0 Neh L L id.  Neschers, Tangy,
Psendoctareolus . Pom, L. L. Coudes.
Avvaloides e Nuby L id.  Neschers, &e.
doberti 0 Condes.
Lemmus Fossilis,
Mus Sylvaticns .. .. .. . Lin. .. .. id.
Cricetus Musxeulns .0 . 0 Neb, L. L. id
Fagamys Spelans? . 0 L theen.. .. id.
Lepus Diluvianus? o .0 0 pPlent.. . i, Aubiere, Champeix,
. - Nexchers, Chatelperron.,
Cuniculi Aflinis . . il e

O, Carnican,

Ursus Spelous .. .0 .. .. Blum. ,. Caves of Chatelperron, Cham-

prix, aud Montaigu le Bellin.
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Meles Fossilis .. ..

Mustels Schmarlingii
Putorius Fossilis
Gale
Microaale
Macrossoma
Felis Lyncotdes
Minuta
Speliea PN
Mezauthereon Latidens
Canjs Spelaus .. .

Nescherseusis ..
Vulpes Fossilis

Mywxna Spelaat .. ..

Drevirostrist .. ..

O, Cugulata,
Elephas Meridionnlis
Primizenius

Prisens ..

-

Thinwoceros Leptorhinns .

Avimardi ¥

Theidorinus
Fepus Adamiticus
Rolmstus ..

Tapirus Elecans t
Sus Priscus .. ..

Hippopotamus Major 1
Cervus Guettardi ¢ ..
Somonensis

Intermediug

Macroglochis
Awbiguus

Auct, .. L

Nub,
Auct, ..
N,

(inlidf.
Noh,
Goldf.

("roix,
Auct,

(oldf.

Aym, ..

THAOR
Neste ..
Gl
g,
.\'(},),

LR]

Neld.

Noh,

s ..

M. Serres ..

Cuv. ..
1 -
1y .

M. Serres .,

Nob, .. ..
14

X} P

Locality,
Caves of Chatelperron, Chany.
peix, and Montaigu lo Bellin,
Coudes, Aubidres, Neschers,
il

id,
id.  Neschers,
id.

i Tour b Bonlade.
il Aubidres.

Moutaigru Cnvern,

Samzelles, Hante Luire,

Coudes, Tour de Boulade, Mon-
tazn,

Neschers,
il Condes, Aubiere, Cha-
telperron, Sainzellex?

Scorie of St Privat @Allier
(Haute Loiry,

Sainzetles, Ardes near Issoive.

Tour de l}nulmlu, \"H‘ll.\', &e.
Malbattu, Clermont, Le Pov, &¢
Plain of Sarlieve,

Pevrolles near Tasotre, Malbattu

Under Basalt (Haute Loire).

Four de Boulade, Viehy, Chitel
perron,

Yaix, Boulade, Condes, Neschers
Gerzovia, Le Puy, &e.

Champeix, Malbatta, Peveolles
upper beds of Perrier,

La: Puy, Tonueil,

Cowdes, Boulade, Montaiyn, (Cha
telperron caverns, &e.

St Yvoiue, Tereil, Montaig
Sainzelle near T Puy.

Bowlade, Nerchers, Coudes, St
Y voine, Chatelperron,

Geraovia.,

Bonlade, Chamjpeix, Chitodper
ron, Seorige of Kt Privat, 2
T (iard,

Peyrolles near Issoire.

i,

T4



228 CATALOGUE OF ORGANIC REMAINS. ArpENDIX
. - ' Locality.
Antilope Aymardi*.. .. .. Nob. .. .. Boulade, Le Puy.
Incerta.. .. .. .. ,, .. .. Coudes. .

Ovis Primmeva .. .. .. .. (erv... .. Coudes, Chatelperron.
Capra Rozeti .. .. .. .. Pom... .. Malbattu.
Bos Primigeniust .. .. .. Blum. .. Boulade, Champeix, Aubidres,
Vichy, Chatelperron.
Gigantews™ .. .. .. .. (Velaunus?) Cussac,
Priscust.. .. .. .. .. Sclot. .. Peyrolles, Tormeil, Angiat.
O. Reptilia.

Lacerta Fossilis .. .. .. .. Nob. .. .. Neschers.

Coluber Gervasii.. .. .. .. ,, .. .. Coudes.
Tossilis .. .. .. vy e e id.

Rana Fossilis .. e id.

It has becn already mentioned that M. Pomel refers this Alluvial
Fauna to two distinet periods, the earliest of which is characterised
by oxclusively containing the following species - —Fyinaceus Major,
Ursus Spelaens ( Neschersensis, Croizet), Hywwa Breivostris, Cands Nes-
chersensis,  lephas - Merudionalis,  Rhinocervs  Leptorkinws, R, Aymardi,
Mequnthoeon latwlens, Tapiris, oo 2 Lapues Rolastis, Hippopotamus
Major, Corvus dmbgans, O Macroglochis, Capra Rozeti, Bos Procus. The
athor species in the catalogue ave for the most part common to these
enrlicr, nud to several later alluvial deposits, ocearring either in the
plain of the Allier at no great height above its present level, orin
taluses Teaning against the sides of existing valleyx, or in gravel beds
snpporting the more recent lava enirents, or in caves and fissures of
these or the older rocks. M. Pomel does not recognive any dis
tinetion of age founded on Palieontological evidence between these
different last mentioned deposits,

The greater nmmber of genera represented in them are still found
in France, and perhaps some of the species. Those not now existing
in the country wre ywemophitus, arctomys, lewar, ercetus, lagomys, wrsus,
Tepena, ebophias, chinacoros, antilape. . But even of these many species are
still to be found in Burope. He vemarks as singular that together with
the elephant, 1thinoceros, and hymena, which reeall o warmer climate
than that of France in the present duy, ocenr marmots, lenimings,
bears, and others now for the most part inhabiting Alpine or colder
climatos.  And he observes in expMuation of this, that the wolars
of the herbivorous animals of this Fanna show marks of their having
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largely fod upon coniferous plants, leading to the opinion that this
district in their time possessed a climate colder thun the actual one,
This Fauna is in fact almost identical with that of the older
superficial alluvia or drift of the entire surface of Furope,
I have alrcady shown that, in company with this last-mentioned
group of species now extinet, human remains have heen discovered
in the voleanie tuff of Le Puy.

M. Aymard, Vice-President of the Academic Society of Le Puy,
and o natwralist who has attentively studied the Geology and
Puliwontology of the Haute Loire, and possessex a very rich collec-
tion of its fossils, classes the tertinry formation of that distriet in the
following mauner : *—

1. Lower Eorenec—Variegated clays and marls of Le Puy, Em-
blaves, and Brioude,

2, L pper Foeene, - Gypseous marls and clayg of the basin of Le
Puay.

S Lower Miveene, —Caleareons marls—siliceous limestone, and

st Negda,

I

sand beds of the baxins of Le Puy and Brioude, St. Prerre

Evnae, Mathias near Fay-le froid, &e. &e.

4. Plixene-—comprehending threo successive series of Alluvial
deposity, wll underlying  the  voleanie vocks, viz. A,
the inferior sand beds of Vialette, Picheviel, Taulhae,
Laroche near Vals, Coupet, &e. Bo Infermedinte alluvial
heds and stratificd breecias of Sainzelle, near Polignace, &e.
. Upper allnvia and breccias, tuffs, &e.. of Solillace, Polignae,
Le Collet, Estroniihas, St. 'rivat. &' Allier, Chithace, Mon-
tredon, Cussae, Les Trois Plerres, Corsae near Driviés, &e,

5, )‘ust~ﬂo¢unn or superficial alluvia and volcanic stratified
breceian, ossiferous fissures, detritns, &e., of Denise, ('ruix-
de-Ja-Paille, Malpas near Aignille, &c.

The organic remains contained in these divisions, necording ta
M. Aymard, are as follows :
No. .- A few herbaceans plants, no trace of animals. exeept

perbaps some bones of the Palaotheriom Pranavam.

* In a paper read by him beforo Bhe Lot Sept. 15050, See the Report, vol,
Scientific Congress of France at Lo Puv, i p, 2uk,




230 CATALOGUE OF ORGANIC REMAINS, APPENDIX,

No. 2—Two species of mammalia, viz., Paleotherium Subgracile,
Aym., and Monacrum Velauanm, Aym., the eggs of some large aquatic
bird, impressions of small fish, one crustacean Elesiphus limosus,
and a fow freshwater mollusks, lymnei, paludine, planorbes, and
cyclades.

No. 3 is much richer in fossils, a sill',r;le bed at Ronzon near
Le Puy containing  the greater part of the following list of
new species all named by himwself. Jusectivora i Tetraenus Nanus,
Carnieord :—Cynodon Velaunus, . Palustris, Klocion Martrides.
Lodentia ;~"Theridonys  Aquatilis and T Jourdani, Myoterium
Minutum, M. Aniciense, Decticus  Antiquus, Elomys  Priscus.
Pachyderms : -- Ronzotherinm Velaunum, R. Cuavierdi, Paleotherium
CGorvaisii, Paloplotherinm Ovinum, Entelodon Magmus, B Ronzoni,
Bothriodon Phvoryvachins, B, Leptorynchus, B Velannus, Zooligus
Picteti, Gelocas Communis, Go Minor, Palacon Riparinm, Lathonus
Vallensin,  Rumdnants i Ovotherivm Ligeris. Suldidelyhis :—I yeno-
don Leptorynchns of Laizer, /)illrlp/u'.»:—ol’vrm'hcrimn Flegans, 1.
Crassio, P Minatum. Of Birds he recognises the remains of 15
species not well defermined ax o yet, chicfly aguatic, such an cranes,
thuningoes, plovers, gulls, with rome of the order of  Repuces.
OF Reptiles several Chelonia, Chersites, Elodites, und perhaps
Potwmites; severdd large and swall Sauriuns, and more than ane
Butvacian.  Of Fish one only species, small but very numerous,
Pachystelus Gregatus, Aym, Of Inseets, 2 species of Coleoptera,
and severad belonging to marsh-frequenting genera, Twuo species of
Crastaeca, Elosilphus Limosus and Cypris Faba; several Palustrine
mollusks, of the genera Lyimneus, Planorbis, Helix, Cyclas, &e.
Intusoria, and nwnerows impressions of the leaves of dicotyledonous
and leguminous plants, Comptonia, and Chara (Gyrogonites).

There appears on examination of these eatalognes scarcely saffi-
cient Palreontologioal ground for the triple division of the lacustrine
formation which M. Avinand suggests: amd it would seem more
reasonable to refer the whole to a single period-the Lower Micccne,
as is done by M. Pomel and Siv Charles Lyvell.

Aguin, M. Aymard’s division of his 4th class into three series
seems an equally vnnocessary complieation. It corresponds to the
Phiceene or older Alluvia of Pumel and Lyelll M. Avmard's
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observations on the character of its organic remains are valuable
from his intimate acquaintance with the loealities.  They are all
what he calls sub-voleanie, that is, contemporancous with the vol.
canic products of the district. generally interstratified with the
hasaltic plateaux, or their underlying tutls and breccias, A com-
plete break separates the Palwontology of these Pliveene alluvia
from that of the Lacustrine strata already deseribed. They contain
searcely any of the genera, and it we of the species, ittherto found
incany part of the last-mentioned fornmtion.  And it ix not unrea-
sotnble to refer this great change to the ocenrrence in the interval
of the earlier voleanie convulsions, and the consequent drainage
and partial excavation of the lacustrine beds, New races of heings
bad succeeded to those in existence during the Lacustrine period,
and many of them continued to juhabit the district even after the
extinetiom of the most recent voleanos,  The Flom of the voleanie
period s represented chiclly by hupressions of leaves and froit
belonging o trees still growing in the neighbourhood, The sane
may be said of its Fauna, so far as respeets Mollnsks, Inscets, and
Batracians,  The Manmmadia alone exbibit w very decided difference
from those of the present age. It contains at Jeast three species
of mustadons* o machnirodus, atapir, hyienas, a0 rhinoceros, ele
phants, hippopotamus, besides several extinet species of Canin,
Corvas, Antilope. Boso Egnus, and Sus,

M. Ayvmard’s Sth oelass, the Post-pliocene superficial alluvia,
ossiferons fissnres, &e., agrees with the paradlel division of M.
Pomel. s Fanna is characterised by the first appearance of the
Bear, and some small extinet species of Cervas, and also comprises
some extinet species of elephunt, rhinoceron, horses, wnd cervun,
identical with those ocenrring in the carlier series.  Man likewise
(n& we have seen) appears to huve been an inhabitant of this dis-
trict before the complete teymination of this last voleanic period.

" One found at Vialette, Mastodon Vellavus, Aya., is larger by omsthird than
the M. Guzantens of Cuvier,
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EXPLANATION
OF THE

MAPS AND ENGRAVING

TLLURTRATIVE OF THIS MEMOILLR.

MADPKN

No. 1.
S Voo aste Disreier or Coxresn, Fioaver”

Comprising the greater part of the primary platform, and contain-
ing the depurtments Puy de Diwes Loeee, Bhowe, Hante Lire, Cantal,
dvdeche, Lowive, and pavts of the Leeyron, Corees o Crese, and Aller.
The arcas ocenpied by the voleanic products are distingnished in
colours, as well s those of the principal ervstalline and sedi-
mentiry formations, and the several coal-basing This map is
copied for the most part from the * Carte Géographigue de Ja Franee”
omifting the sabdivisions, which would have been too complicated
for the seale employed.,

No. 2.
Ty Moxes Dase avo Pavt or rin Tasaesg,”

Fxhibiting the chain of puys vising fram the granitic platform
which separates the Allier and Noule.  The extent of surface
covered by the voleanie cones and their lava-currems is indicated
by colonrs, as well as the liwits of the primary and freshwater
formationg, and the more ancient hasaltic currents which have
flowed from the Mont Dore in that dircetion,
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Prate 1L

Panoramic View of the Environs of Clermont, taken from the
summit of the Pay Girou, a comcal peak of colimmar hasalt, sbout
fimr miles south of that town.  The chain of puys of the Monts
Dime s seen to the west, with the Puv de Dome in the contre,
rising from the surface of the granitic platform. Lo the north lies
the basin of Clermont, caten ont of the freshwater formation, and
overlooked by the primary escarpment, on the edge of which rises
the recent voleanie cone of Graveneire. Beyond Cleront are seen
the basaltic platforms of Les Cotes and Chunturgnes; in frout, a
basaltic peak crowned by the Castle of Montrognon,  Fastwards,
and above the village of Opme, rise the Puy de Jussat and the
plateau of Gergovia, both in all prelability onee continnons with
the basalt of Girou. To the south is seen in its whole extent the
basaltic platform of La Serre, partly vesting on granite, partly on
the freshwater marls, and terminating ot the village of Le Crest
Boyond it rise the trachytie heghis of the Mont Dore, and s
basaltic ciwbranchments ;. with the insulated basaltic plateans or
peaks of St Sandous, 8Bt Saturning Coran, Monton, &e.

The horizon s closed by the mountains of the department of the
Haute Loire.  Immedintely below these distant hoights the valley
of the Albier appears narrowed by the quantity of busalt which has
flowed in that direction frow the vicinity of the Mont Dore. Beyond
the river rises an insulated gronp of hills capped by busalt and
chietly composed of freshwater limestoue, but partly of granite and
secomdury sandstone. Thev are called the Puys de Milleflenr,
St. Romain, Mauriae, Dallet, &e. At the foot of this range flows
the Allier, and immediately enters the wider expunse of the Limagne
d Auvergne, which, bonnded only castwards by the distant grunite
range of the Forcz, stretches to the horizon on the north-east of
the station.  The cone of Graveneire, and the lava-current bursting
from its side and spreading thence over a large surfuce of the
lower plain, are remarkable objects to the north of the spectator,
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Prare 11

Distant View of the (hain of Puys, or Monts Dome, taken from a
remnant of basalt erowning the western bank of the Sioule, a short
distance helow Pont Gibaud,  Nearly all the cones are visible ; the
most conspicuons are those of Louchadiere and (Yane.  The lava-
streams poured forth by these two vents may be seen spreading in
brond sheets from the base of the cones over a wide extent of the
granitic platform, and uniting immediately above the Castle of
Pont Giband to ponr over the banks of the valley of the Sionle in a
spreading sheet, which is, however, partly hidden by forest and
underwood,  That paurt of the lava-current which oceupies the
former hed of the Sionle is, on the contrary, still bare und mgged,
its surface appearing like a series of heaps of loose basaltic blucks,
Between this and the granite oliffs to the right, the river dashes
and foaras through the narrow channel it has excavated by nnder-
wining the granite. At the angle innnediately beneath the spectator
the basalt exhibits a regularly colmmmar structure.

In the distance to the vight is the outline of the central trachytic
eminencos and platcaux of the Mont Dore, from amongst which the
Sioule tukes its rise.

Prare 111

Trmsversal View of the Northern Chain of Puys, from the
Summit of the Puy Chopine,  The cone of La Goutte, which half
encircles tha Puy Chopine, forms the foreground.  The Puy de (e
and the commoncement of its lava-current are seen to the extreme
right.  The Puys de Dime, Cliersou, Suchets, Parion, with the
beginning of its lava-stream, &e., in the front; and the group of
Lex Goules and the Sarconis, with the Puy Chaumont, on the left.
The Mont Dore and the mountaing of the Forez and Haute Loire,
skirt the horizon to the right and left.  The observer looks due
south,
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Prare 1V,

Luteral View of the Northern Chain of Puys from the east, taken
between Volvie and Channat. The cone and cerater of Nugore are
observable on the right: a current of lava appears still to boil over
on two of ity sides @ after encireling a knoll of granite it enters the
villey of Volvie, which it threads in its course towards the plain of
the Limagne.  Immediately to the left of the Puy Nugere is the
wouded group of cones called the PPuys de Jumes, Ta Coquille, und
Leironne; from the foot of which a sheet of lava overspreads
the surface of the granite platfor, and, entering a narrow gorge
buetween the point of view and the Puy Chunnat on the left, finds
its way into the low plain of the Limagne, which it has flooded to
a considerable extent. (See the Map of the Monts Déme, and p.
77 ¢t seq)  The figure of the Puy du Grand Sarcoui as seen from
this point is very remarkable, Tt is one mass of porous and earthy
trachyte, and rises between and in close contaet with two regular
cones of scoriv, the Petit Sareoni and des Gonles. The Puy
Chepine is observable in the middle of the sketels aontrange muss
of vock, half granite, halt tachyte, resting upon hasalt, and vising
ot of the erater of the Pay de Ta Goutte,

Prare V.

Fransversal View of the Southiern Chain of Puys, taken from the
Sumnit of the Puv de la Rodde, o the widdbe appear the broken-
down craters of Chanmont, Las Solas, and La Vache; from the
botrom of each a lava-current is seen to issue,  Those of the two
Iast cones descend together to the east, passing behind the Puy
Chanmont, and have formed the lake of Aidat by damming up a
river called Le Veyre, which flows from the Mont Dore. Below the
lake this lava continues to occupy the narrow chaunel of the river,
excavated throngh granite as far as the village of Talande, a distance
of fifteen miles.  (See the Map.) ‘

Beyond the lake are seen the basaltic pldtform of La Scrre, and
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the Castle of Montredon, built upon an insulated peak of basalt,
once continuous with the former.  To the right are the Puys
Combe-grasse, La Taupe, Montgy, Pourcharet, Montjughat, and
Monchal. At the foot of the Lt stands the fann of 3. fe Cante de
Moalusier, suthor of ¢ Essai sur les Volenns d’Anvergne,” who esta-
blished himself in the midst of this veleanie desert, and suceeeded
in turning s arid plain of seorin into productive corndand; for,
notwithstanding the great elevation of the spot, it is completely
sheltered by the eneireling range of voleanic cones, and the fertility
of tho soil is unquestionuble. Here he died in 1840, and here was
buried : the influence of the Jesuits, whose intrignes he unmasked
in his admirable politieal writings, haviug prevented his interment
in any conseerated burial-ground.

Prare VI
Valley of Villar, and Platean de rmdelle on the snmit of the
granite slope to the left, Below a Ronpoy paeved road s Tased on
the comparatively recent Taova carrent of Parion. The ravine to the
vight has heen excavaded sinee the flow of this Tava thhongh the
granite bank to the right,

Prare VI

This genoral sketeh of the Mont Dore s taken from the foot of
the Puy Gres, whenee a bird's-eve view is obtained of the Valley of
the Dordogne, in which les the village of the Baths, At its npper
oxtremity is the deep eirens which appears to have been the site of
the chief vent of the voleano.  The principal peaks which encirele
this gorge are named o the references. From those ealled the Roe
de Cazay on the left, and L Cliergue on the right, wide platforms
of trachyte slope gradually towards the observer, The first form
the Plateanx de Durbise and de Langle: they may be seen in the
sections afforded by the valley of the Baths to rest upon tufa.
thix again on a parallsl bed of clinkstone, and this on basalt with
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the interposition of conglomerate. At the Caseade du Mont Doro,
immediately above the Bathys, thix superposition is very evident.
The Plateau de Rigolet, on the other side of the valley, is simi-
larly constituted, as may be seen in the valley of La Reie on
its opporite side. Dy this it is separated from another extensive
embranchment consisting of repeated beds of truchyte, and forming
the Platean de DBozat, from hencath which basalt crops out at the
Plaine de Chamablane.  The similarity in height, slope, and strue-
ture of the Plateaux de Langle and Rigolet leads to the opinion that
they were once continuous.  Their sepuration may bave been
effected by a Jocal earthguake, and cnlarged by the evosion of the
river.,  The left of the ficld of view is occupied by w series of
swelling trachytic eminences, of which it ix diflicult to determine
whether they were thrown up in their present irregular and rounded
forms, like the trachytic puys of the Monts Déiwe, or produeed by
the mnequal weathering of o massive hmamock, Basalt appears to
crop out also from beveath these trachytes on the north east side;
but from the guantity of débris of trchyte accnmulated along the
lines of junction, it is difficult to find any positive faet of super-
position. The Puys de Loucire and Triondero, at the extieme left,
are of very slaty trachiyte (clinkstone), a variety which predomi-

nates in that diveetion.

Prare VI

View towards the north, from near the Pay Gros, Jooking down
one of the tributary vadlevs of the Sioule. towards Rochefort. The
rocks Sanadoire and Tuilicre (¢linkstofie ) stand conspicuous on

cither side, and the Puy de Loncire on the extreme right,

Prare X,

A View of the Valley of Chambon, one of the principal excava-
tions which intersect the Mont Dore. 1t hax its sourer in the centre
of the group, and is directed in a straight line towards the cust,
The deep gorge called Chaudefour, which forms its upjer extremity,
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probably one of the last central craters of the voleano, is bounded
by perpendicular und degraded cliffs of trachyte, offering three or
four varieties, superposed to one another in irregular beds with
Jintervening layers of tufa, the whole penctrated by dykes of
trachytic rock. At no great distance from the central heights
thick beds of basalt overlie first the trachyte. afterwards the funda-
mental granite, and, spreading far and wide into extensive plateanx,
descend towards the main valley of the Allicr with a gradual slope,
which ix, however, broken on some points by subscequent excava-
tions, on others, to all appearance, by partial elevations, accasioned
perbaps by some of the convulsive throes of the voleano.  These
sheets of basalt are accompanied throughout their whole extent
by irregular deposits of voleunie conglomerate, varving from a
coarse basaltic brecein to a fine pumiccous tufa. The conglo-
merates generally support or alternate with the basalt, particularly
towards the lower part of the valley, where the granite s entirely
concealed by the avenmulated voleanie products. The chiel in-
teroest of this view lies in the recent voleanic vent of Tartaref,
which has exploded in the middle of the valley, and by the quantity
of matter it ejected dammed up the river so as to form the Lake
of Chambon, which is easily seen o have extended originally up
to the enfrance of the Vallde de Chaudefonr, but which has been
lowered by the wearing away of its canal of discharge.  Inunedi-
ately to the Jeft of the cone of Tartaret may be perceived the
connnencement of its luvasstream, which continues to oceupy the
former bhed of the viver for a distance of thirteen miles. Farther teo
the left rises the ruined Chatean de Mural, once a very strong

fortress belonging ty the family of d'Estaing.

Prate X

Montagne de Bonuevie, a eolossal elnster of eolnmnar basalt,
above the fown of Murat (Cantal). A detached segment from the
repeated currents of basalt which have flowed from the central
heights, and are seen behind in ¢t ranges,
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Prare XI.

Panoramic Sketeh of the Basin of Le Puy and the Mont Mezen,
taken from the Mont d’Ours near that town (Haute Loire),
* The view from this point is exceedingly instructive, embracing
all the principal features of an interesting and singular country.
The Mont d'0Ours is a double volcanic cone of recent formation,
althomgh its craters have disappearced.  The eruptions by which it
was produced burst through a vast bed of voleanic breceia and
hasalt, which is still visible at the villuge of Ours, and forms a
suceession of rocky terraces from thence towards Le Puv. It rises
near the eastern limit of the freshwater formation, the remains of
which are scen on every side, resting against the primitive margin
of the cavity in which it wax deposited. To the south-cast are seen
the highest summits of the Mezen: and from thenee to the north
the horizon is hbounded by a chain of rocky cminences, the ruins of
an cnormons enrrent of clinkstone, which that voleano has ponied
forth towards the northe (See po 157.) The last of these vocks,
called Mo, and another not seen in the deawing, near the fown
of Roche eu Regnier, rise from a hase of granite on the further side
of the Loire: the current appearing to have oceupied the foymer
bed of that river to rome distance, and to have foreed it to exeavate
a fresh one through the whole mass of phonolite, The basaltic
currents of the Mezen, which, accompanied by prodigious eluvial
accumulations of breceiform conglomerate, overwhelmed the whaole
surfuce of the freshwider formation, are observable i all divections s
and it is evident, from their being found on both sides of the Loire,
that this river's actual bed was not yet formed at the wra of their
descent. The channel by which the Loire now issues from the basin
of Le Puy may be observed to have been pierced entively throngh
granite, althongh at the very edge of the calearcous formation - a
remarkable fact, seeming to show that ¢ven the sofrest marls nnder
a protecting cover of basalt resist metoorie erosion fur more effectu.
ally than granite iteelf.

It was by the excavation of this narrow, deep, and tortnons gorge,
that the waters dammed back in the basin of Le Puy conld only he

K
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discharged. As the channel gradually decpencd, the valleys that
now intersect its tertiary and voleanic formations were progressively
formed.  That this was effected by degrees, and not by any sudden
debacle, is proved, 1st, By the undisturbed state of the cones of
scorim.  2ndly, By the great variety of levels at which the basaltic
lava-beds occur: they appear, in fuet, as in the valley of the’
Limagne, to be the more recent the lower the level they occupy,
thus marking the successive steps of the process of excavation.
(See p. 180.) 1t s, however, possible that some cleft broken
through the granitic barrier by subterrancan expansion may have
assisted the discharge of the luke in that particular dircetion.

The prospect to the west is equally interesting. The horizon on
that side is Timited by the vast chain of voleanic cones, which, com-
mencing at the foot of the primitive heights of La Chaise-Dieu,
reaches uninterruptedly to Pradelles. The lava-streams produced
by these cruptions have deluged an extensive and nearly level plain,
stretehing from the foot of the range to Le Puy. This is intersected
by the channels of various torrents, and may be seen to consist of
repeated currents of basalt, resting on the freshwater limestone, A
few insulated cones are xeattered over the plain, and some oecur at
a considerahle distanee from the line upon which the greater number
of eruptions have broke forth. That near the villago of Chaspinhae,
on the slope of a massive granitic embranchiment rising from the
river Sumine, is remarkable for its elevated position. 1t has appa-
rently furnished the lavacenrrent of the Platean de Fay, which,
however, is now separated from it hy the deep gorge by whicl the
Suméne joins the Loire.  The Jarge cone of Bar, near Aligre. which
still presents a very perfeet erater, and those of S8t. Genevs and
Couran, are conspicnous in the distance : as well as those in the
opposite direetion which riso from the Forest of Brévsse, near
Prézailles, on the western slope of the Mezen,

Tho valley of the river Berne, from which rises the town of Le
Puy, the capital of the department of the Haute Loire. is not the
least intevesting part of the view. Its numerous feeders, which
unite near the remarkable insulated and regularly cohnunar rock
called * The Organ of Expaillv.” have cach their channel cut
throngh a system of basaltic beds, generally columniform, often
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double, with u bed of conglomerate or alluvial matter interposed,
and resting on the freshwater limestone strata. The great mass of
valeanie brecein called the Rocher Corneille is seen rising abave
Le Puy, as well as the spiry pinnacle of St. Michel, formed of the
,same substance. and standing up in the middle of the fown, A
similar mass rises from the town of Polignae, as seen above, at o
distance of about four miles.  These rocks were favourable sites,
of course, for chiteaux-forts in the good old times of rapine und
butchery ; and most of the towns of the central provinees of France
were built under the protection of some such fortress,

There are perhaps few spots on the globe which offer o more
extraordinary prospect than this,  To the eye of a geologist it is
superlatively interesting, exhibiting in one view a vast theatre of
voleanic formation, containing igneous products of various nature,
belonging to different epochs, and exhibited under agreat diversity

of aspect.

Prare X1

View of the Extremitios of the south-western Lateral Faubranch-
ments from the Dasaltic Platform of the Coiron, as seen from the
neighbourhood of St Jean Ie Noir, on the voad from Villencuve de

Berg to Viviers (Ardeche).

Prare XHL

Voleanie Cone and Current of Jaujae (Ardechey. The eone rises
from the middle of a trough-shaped valley, ocenpied by a coal-
formation, and bounded on cither side by ranges of granite and
wneiss, A lava-current may be seen to proceed from a breack in
the circuit of the erater, and descend into the valley of the Alignom,
which it vnee filled to a considerable depth and width.  The ex-
cavation since effected by the river has exposed a mural range of
colummar basalt about 100 feet high, and extending wninterruptedly
into the further valley of the Ardéche, and even some distance down

1132
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Prate XV.

La Coupe d'Ayzac, a voleanic cone with a very perfect crater,
near Antraignes (Ardeche). The erater heing on the opposite side
of the hill is not seen in the drawing,

A lava-eurrent deseending from it has been ent throngh by the
river Volant,  Tts section forms a vertical rock, exhibiting three
apparently distinet ranges of columuns, Those of the Tower story are
very regular, The basalt rests on either side agaiust the granitic
checks of the valley whose bottom it occupied. This drawing was
taken from the ontskirts of the village of Antraigues, and from the
foot of a remarkably isolated rock of columnar basalt, Iying precisely
at the same Tevel with those seen on 'the opposite side of the river,
with which it was certainly oncee continnously nnited. Similar hut
Targer patches of the same current of basalt arve visible on many
points down the valley of the Volant for o distiance of fonr or five
niiles, partienlarly inits convave angles. The excavation to which
their inanlated position is owing suggests the sane reflection as that
seen in the preeeding engraving of the valley of Montpézat. (See
pe 102y By comparing this drawing with that given by Paujas of
the same cone, it will be seen that in his direetions to his draughts
man he must have trusted to memory, and that a very bad one,
Besides the complete dissimilarity of form, it is absolutely impossible
to see the erater of Lo Conpe and the basaltie range of colmnns

above the river, together, from any one spot.

Prate XVL

Sections of the Primitive Platform of Central France from N.NUE.
to SU8.WL and from east to west.
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APPEXRDIX,

Prare XVIL

Fig. 1. Composite Scetions or Profiles of the principal Hills in the
immediate neighbourhood of Clermont, showing the various heigh.ts
at which contiguous beds of basalt are now found in the basig of
the Limagne, tending to prove the gradnal excavation of that
valloy.  (Sce p. 202.)

Fig. 2. Scction of the Mont Mezen and part of the Freshwater
Formation of Le Puy (Haute Loive).  This rection is taken from
M. Bertrand Roux’s excellent work on the Environs of Le Puy.
The map which also aceompanies that volime will be found very
servicenble to geologists who may wish to explore that interesting
distriet themselves, )

N.B. In both these sections the vertical scale is of course greatly
wagnified ax compared with the horizontal.
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docisis e proofs here aflorded of the igneons
origin of basalt, 142 and w5 characteristics
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relative to their vrngio, oy ets whe pens
such opion i based, 167-472 7 basaltic
dykes and their fonmation, 175170 its
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Prandreaus, les, 173,
Panet, 25,
Pardines, 14, 120, 135,
Parion, Py de, presumably the product of
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Pradelle, 100, '.'v'-. 180,
Prades { Avde l)v)

ll\\\nsl M.,
Prezailies, 1:",
Privas, 1o,

Pradetle,  Platean

de, Livk;

decotaposed

Chatacter of ity seorie, oo difference
between the two species of basalt of
winch its enrtent canse ts, b, Bt ) its

height, 2,

Py, beyra, 200 20, 158, 166, 108, 171,
Vo2 T TN IR0 In g IRl TR KD,
ol 2o Jin,

Pry, Petit, or Petit Pay de Dione, il it
soben’s Ne t) 04, B it hewght, Ui

Py sy Cnaasy or, o Moves Doy, mitoa-

t1on of the,
tion, 44,
totinalists

St cpachof ther formae
450 hvpotheses of varous
relative e sueh
47 8 bows detennmng the
of Lovas, 492000 Voo Bud's themy, its
stipne and weah poaante, D pusa neeth

fopmation,
propolaen

of Puy de Dome, =820 castern hine
ot pea, M Sopuvs Bemy Poy e
Diimey we, ST v south of oy e

Dropne, M7-00,
SPyrmneds o Bataen ™ (Terol |

the jeser it of they, 17000
Pyyinees, the, Iri,

)

of

Ll

131,

Saende de da,
Faad a0,

e ilh, (
Qaevatle,

fambon, by Fontame dey 20, (0%

Fanend, M., 7, 54,40, 44, 51
[T B R BT B DUBIS B M

Panti¢res, 14

Manding, Mo 2R, 30w, TUL, T2, 200 0,
K3 5 NS S

B uprro's notice of 4 Inva-cartent of Aoy,
117 n,

Ehone, the,
103,

Riche ben, Codinad, 1002,

Rigolet, H.m,m de, bom, Lo, 152

I.nmn. UK,

L 0h, 1T,

1,0 G0, dud, Ann Lan, 167,



256

INDEX.

RIOUPEZZOGLIOU,

Rioupezzouliou, the, 171,

Rive de Gier (Luire), 3, 4,

Roaune, 2, 7.

Robert, M., Teelandic mountain described by,
b on,

Roche, La, 185,

Boche en Regmier, 157,

Roclhefort, 136, 158,

Lochemanre, 31, 164,

Roche Noire, Puy de la, 112,

Roche Rouere, 1738, 174 1

Bocher Corneille, 172, 1

Rocher de Poliguac, 172,

Rochers de Peylene, 169,

LRochis, les, B4,

Rodde, Puy de la, 04,

Romagnat, 12,

Lomans, remains of the, 8O, 98, 106 and n. .

Rome, 31, 110,

Renzon, 27,

Bouge, Pay, o conuecting link between
recent and early eruptions, 965 sate of
ths orttice, 97 5 inferences deducible from
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7, U85 ity S pitces separees grentes
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Rozet, Mo30 n, Loo,

Bozidres, 170

B the, 146
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S Eley (Puy de Dome’, 4,

St Etienne, S04, 17N,

St Floret, i,

St Flow, 1o,

St Froat, Lake de, 180,

Rt, Geneis, 1020

St Genest  de Champanelle,  covine
stance most remarkable i the basalt of)
100,

St, Geneste, 83,

St Geneys, 184,

St Grorge d7 Vurat, 180,

St Gerandsfo-Puy, 12,

St Hippelyte, Puy, 105,
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tares devivable trom the study of this
wrvoup, 695 height of the Grand Sarcoud,
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Navat, 7T,
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Sevope’s, Go P ¢ Considerations on Val.
cunos,” veterences to, 49 0., 51, 60 oy,
TET ng, 122 00, 125 0, I8N v, 192 g,

S, the, 1

Neinzeble, Montagne de, 180,

Nerre, I'uy de da, 12,
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ita chiet mterest is dne, Iy its Tasaltic
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cluna factories of, 3,

Stdonts Apoliinars, locality of 2 residence
o, ud e,

Swbengebirge, 24,

Souleg the, 7, 29, 40, 56, 57, DR, DU, ®T,



SOLAS,
89, 95, 188 ; sketch of rock of prismatic

% lava on its banks, 57,

Solas, Puy de las (or Puy de la Gravouse),
91, 92; ita height, 232, See Vache,
Pay de s,

Souillols, la Gravenne de, 186 ; peculiarity
of its twofold columnar range, 191 ;

. bable cause of their difference of struc-
ture, 191, 192; its gaseous spring, 193.

INDEX.

pro-

\pnllanum, dimensions of lava-currents .

mentioned by, 117 n,

Springs, caleariferous.
springs,

Springs of carbonic gas at Mont Joly and
Royat, 85; at Jaujac, 160 ; at Souillols,
193.

Springs,  incrusting.
springs.

Suchet, Gireat and Little, 55, 66, 67, 332,

Sumnine, the, 170, 178, 179,

Surv le Cnmtal 28.

Switzerland, 32, 212,

See Caleariferous

See

Tache, Puy de la, 133.

Tullande, 92.

Tarare, 3, 28,

Tartaret, Puy de, 140, 141, 142, 143,

Tuupe, Puy de la, 94,

Tazana, le Gonr de, peculiarity of its crater,
®1; its probable origin, 82, See also
143, 185,

Teueritle, Peak of, 38, 115; condition of
its flanks, 118 n.; bursting of teachytic
dorses and currents in, 201 n, 3.

Ternunt, 66,

Theix, Valley of, 90.

Thirzac, 153.

Thiolet, 79, 80,

Thueyts, volcano of, 186;
180 ; its majestic

Time considered in’ reference to geological

its charncter,

Incrusting

lonnads: of basalt, i,

VIVARAY.
United States, knolin exported from France
to the, 3.
Usclades, 183,

Vache, Puy de la, and Puy de Jax Solns,
muted by showers of swriw previ-
ous to Any emission of lava, 91; pecu-
Har condition of the clay in contact. with
the basalt, 92 and n, t, seoriv of Puy
de In Vache, 93.

Vals, 194,

Vandeix, Valley of, 132,

Vauguelin's experiments on domite, 58,

Vayre, 20,

\'vgumb!v remaing,  Sve Organie remains,

- Velay, 2, 32, 34, 88, 60, 100, 155, 166;

\
i

epochs, 208, 209 ; ideas suggested by the '

terins ehmml m:—mty, for ever, 209 n.

Toulon, 196.

Touraine, 14, 197.

Trachytes of Mont Dore and Cantal, 49,
50; trachytic domes of leeland and
Hungary, 50 n.; trachytic volcanos of
America, 122; possibility of establishing
» distinguishing feature between basalt

. Vieille Brioude,

vestiges of depmum of Freshwter taken in
the, 2; chain of recent. voleanos in the
Velay and  Vivarais (Haute Loire and
Ardéche), 1705 extreme numerousness of
the scorime cones, 176; offects produced
by the lava.currents upon the coursg of
the Loire, 177, 178; M. Aymard’s view
relative to the subject, 178 n.; pheno-
mena connected with gurge of the Sumdne,
178, 17495 parallelisnn of the voleanic
eruptions of Auvergne and the Velay to
those of Lancerote, 180 0.5 the Montagne
de Denise and the deposits of human
bones in its breecia, 181, 182; resulta
of a sclentific discussion of the subject,
183; mural yauges of columnar baxalt at
St. lpize, &c., 184 ; sites of lakes on this
range, 180,

Velay, P'uy en, 154,

Vernetx, Le, 2,

Veirthaivon, 18, 19,

o Vesuvius, 0, 31, 44, 127, 134 n.

Vic en Carladez, 23, ‘.!.':, 1m.
Vieentin, 19 n.

Vichatel, Puy de, 92,

Vichy, 23.

154 n., 1R4.
Yiilar, 63, 64, 104, 105,
Villnl‘un (Ardécbe), 3.
Villefranche (Aliier), 4

. Villejacques, 139,

" Viol, Pu

yte, 130 n.; question of the

alternate superposition of the two, 131
n.  See Domite, Moat Dore,
Tra\'ertin natural bridge of, at Clermont,

Tn;»!i basin of Menat, 28 ; prohbh origin
of the tripoli, 29.

Tuilitre, La, 136, 137.

Tyrol. See Pynmidu of Botzen.

' Vtwmuu, i, 31, 32, 34, 38, 39, 5%,

Villeneuve, 163,
Villeneuve de Berg, 164.
de la, 87.

Violan, Puy (Cantad), 232,

1010,

.).),I(Uﬂ 178 5., 184.

. Vivarais, Bas, 166, 178~ interest attaching

o its revent vwolcanic remains, 184,
magnificeuce of jts slopes und vulleys, ib,
and n. ; it six voleande cones, sce Ayzac,
Juujac, Montpeaat, Souillols,
; probable point of union of its

R
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VIVARAIS,

five lava-currents, 192; destructive

process continually operating on the
basaltic and granitic beds of these valleys,
192, 193 ; presumed cause of the preser-
vation of the volcanic remains of this
vegion, 194 ; characteristics of the basaltic
dyke near Aubemw, 193,196 5 proots de-
ducible from the lavas of this r(-glon, 205.

Vivarais, Haut, 26, 157, 162, 166, 183,
198,

Viviers, 243,

Volant, the, 193, 104,

Voleanie “cone of eruption,” explanation
and description of 8, 41 n. .

Voleanic formations on the elevated granitic
latform of Central France—theories of
. Daubeny and M. Montlosier, 37 5 the

author’s reasons for dissenting therefrom,
ihe; goups into which the entire dis-
trict i geographically divisible, R, 19
voleanwe formation of the Velay and
yvumh. we Haute Loive, Coiron, Mont
ezen, Velny.

Voleunie 1egrons: 1. See Limague ’Au-
vergne, and Pays, chain of. 1, See
Mont Dore. I Nee Cantal. IV, See
Haute Lowre,

Voleane yemams of the wterior of France,
30 ignorance regarding them previous
to 1700, #h.; Hesenrches of MM,
Guettard and Malosherbes, 40, 31; dis-
couraging teception off M. Guettard's
metuoir on the subject, 31 s Clermont
apponent, i, ; results ot the labows of
MM. Degmarest and St, Fond, 31, 32
accuracy of DesmaresUs maps, ponts
wherein both naturahsts were m ertor,
425 Dolomien ad his agneous  theory,
sh.; character of Le tamnd {"Nusey’s
fVoyage en Auvergne, 385 M, de
Montlosier the first to establish the tiue
nature of these remans, b5 MM, de

THE

YOLET,
Buch’s, Lacoste's, and Ramond’s writings
ou the subject, 33,34; M. d’ Aubuisson’y
observations and thexr result, 34; value
of Baron Remond’s measurements and
observations, 34, 35; later writers here-
on—Dr, Daubeny, MM. le Coq, &c. &c.,
and Sir C. Lyell and Sir R. Murchison,
O and n.

\olmvm rocks, no traces of, in the lower
terms of the Limagne freshwater forma-
tion, 14 characteristics of the calcareo-
volumio strata of that district, 15-17;
attempts of French grologists towards a
periodic classification of the voleanic rocks
of Central France, 200 ; facts and ohser-
vations detonstrative of the intenability
of such a classification, 201-207; ime
mensity of the perioda required for the
production of the vanous effects ohserv-
able ingeological suiveys, 208, 209 andn.:
probuble periods of the most 1emarkable
of the voleanie products of Cential France,
209, 2103 anslogy between them and
the voleanie rocks of Asia Minor, 210 .,

Voleanie rocks, the product of earhier erup-
tions, elucidatory observations on, 95, 96,
See Berze,Charade, Chanturgne, Chitean-
gay, Coran, Cornon, Gergovia, Girou,
Prudefle, Rowlade 1I'uy de 1a), Rouge
(Puy). St. Genest de Champanelle, Sevre
(la, Platew ot

V olcnos of Centeal France, notices hitheito
published of the.  See Voleanic rematns,

Volvie, 78, 79, 83, 118, 128

Vulcansts and Neptumans, sowce of the
contest hetween, 101 . See alew 142
and n,

Weisa, Dr,, 137,
W erner, his theory %Pit achool, 142 n,

[

Yaolet, 151,
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Fasay on the Otfice und Duties of an Advoceate.  Post Svo. 12,

+ e [istory of Napoleon at 5t. Helena.,  From the
Lottera nud Journals of S Hunsox Lowe, Portrait and Maps. 3 Vols,
Bva,  dha.

FORTUNPE'S (Ropxrr) Narrative of Two Visits to China, between
the years 184352, with full Deseriptions of the Culture of the Tea
Piant,  Third Fdaton, Wondents, 2 Volso Post 8vo, I8y,

FRANCE (Hisrory or). From the Conquest by the Gauls to the
Death of Louis Philippa. By Mrs Maunitas, 40k Thousand., Wood-
cuts,  woe, G

FRENCH (Tux) in Algiers; The Soldier of the Foreign Legion—
and the Urisonevs of Abad-el-Kadir, Transtuted by Lady Dury Gokpox,
Post Bvo, 25, 6.0

TALTONS (Fraxas) Art of Travel ; or, Hints on the Shifts and
Contrivances nvailable in Wilkd Couutries.  seeond Edition. Wood-
cuts. Post Bvo.

GEOGRAPHICAL (Tur) Journal. Published by the Royal Geo-
graphical Sucivty of Loudon, 8vo,

GERMANY {History o). From the Invasion by Marius, to the
present time, Owthe planof Mes. Manknan. 6th 2%ousand. Woodeuts,
I2mo. G,

GIBBON'S (Epwarp) Life and Correspoudence. By Drax Miuxan,
Portratt, Nvo, e,

~——---- Dcline and Fall of the Roman Empire. A4 New
Ldiion.  Preeeded by the Autobiogrphy of Gienos.  Edited with
Notes by D, Wa Sxtin. Portrabt and Maps. S§ Yols, 8vo, 6o
Murray’s British Claswics |

GIFFARD'S (Eovwarp) Deeds of Naval Daring; or, Anecdotes of
the British Navy. 2 Vols. Feap. Svo, b,

GISBORNE'S (Tnouas) Fssays on Agriculture,  Ihird Edition.

Post 8vo. by,
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GLADSTONES (Ricur Hox. W, E) Prayems arranged from the
Liturgy for Family Use. Secomd Edition. 12mo. 2. 6.

-- History of the Roman State. Translated from the
Itulian of Lutor Canvo Famixi, ¢ Vols.  8vo, 12+ cach.
GOLDSMITH'S (OLrver) Works, A New Edition. Printed from
the last editions revised by the Anthor. Editad by Prren Crxsixa-
nax. Vignettes. 4 Vola.Bvo, 80s. (Murray's British Classtes)

GLEIG'S (Rev. G. R) Campaigns of the British Army at Washing-

ton and New Orleana. Fost Bvo, 2¢. tid,

—ww = Story of the Battle of Waterloo. Compiled from Puablic

and Authentic Sourens. IPost Rvo,  Bs,

~— Narrative of Sir Robert Sale’s Brigade in Afghanistan,
withan Aceount of the Seizure and Duofence of Jellalabad, Poat 8vo. s 0d,

- — Life of Robert Lord Clive. DPost Svo. fis.

Life and Letters of General Sir Thomas Munro. Post
Svo,  ba.

GOOCH (Roprrt, M. D), On the mosat Important Discases peculiar to

Women. Secend Bdition. 8Svoe, 12s,

GORDON'S (Sin Arkx. Duvr) Sketches of German Life, and Scenea
from the War of Liberation.  From the Germau,  Post Hyo,  6s.

~— (Laapy Dvrr) Amber-Witch : the most interesting
Trial for Witcheraft ever known,  From the Garman., Pout <vo, 24 84

- — French in Algiers. 1. The Soldier of the Foreign
Jaegion, 2. The Prisoners of  Abd<cl Kadir. From the French.
Pust Hvo. s, 6d.

- —— - Remarkable German Crimes and Trials. From the
Gentung, 8vo. 12s,

GOSPEL STORIES FOR CHILDREN. An Attempt to render the
Chief Events of the Lifa of Our Saviour intelligibla and profitable.
Second Kdition.  18mo,  3a. 6d,

GRANT'S (Asanet) Nestorians, or the Lost Tribes ; containing
Evxidence of their Fdentity, their Manners, Customs, and Cervinonden
with 8ketches of ‘Travel in Anclent Assyria, Armenia, and Mesopotuming
wnd IMlastrations of Scripture Propheey. ard Fditem. Veap Hyo, ty,

GRENVILLE (Tar) LETTERS AND DIARIES ; being the Publie
and Private Correspondence of Genrge Grenville, his Friends and Con-
temporaries, during a period of 30 yearsw.~Including his Diary ow
Poriticar Evests while First Lord of the Tressury, Edited, with
Notes, by W, J. switri. 4 Vols, Bvo, 18 cach,

GREEK GRAMMAR FOR SCHOOLS. Abridged from Matthim,
By the Bissior o Loxoox. Eighth Edition, revised by Rav. J. Eowanpa.
12mo. 3s.

<=~ —- Accidence for Schools. Abridged from Matthise.

Ly the Bisnior o¥ Loxpox, Fourih Edition, revised by Rev.J. Enwanns.
12mo. 2s.

GREY'S (Six Gromox) Polynesian Mythology, snd Ancient
Traditioual Ilstory of the New Zealand Race. Woodcuts. Fost
8vo. 10s.8d.
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GROTE'S (Grorer) History of Greece. From the Earliest Period
10 the death of Alexander the Great. Maps. 12vols. 8vo. 16s. cach.
The Work may be had as follows ;—

Vous, I, ~Il.--Tegendary Greece. (recian History to the Reign of
Peainistratus at Athens,

Vois, [11,—~IV.—History of Early Athens, and the Iegialation of 8olon.
Grecian Colonies. View of the Contemporary Nations surrounding
Gireece.  Urecian History down to the first Persian Invasion, and the
Battle of Marathon,

VoLs. V.— VI~ Pursian War and Invagion of Grecce by Xerxes, Period
between the Persian and the Peloponnesian Wars. Peloponnesian
War down to the Expedition of the Athenians against Syracuse,

Vois, VI .~ VIIL- The Peace of Nikiag down to the Battle of Kuidus,
Kaerates and the Bophisty,

VYous I X~ X L—From the Restoration of the Democracy at Athens down
to the Daeath of Philip of Macedon (n.c. 403 --358),

Vor. X1-—The end of the Relgn of Alexander the Great. Review of
Plato and Aristotle,

GUIZOT (M.) on the Causes of the Success of the English
Revolution of 18401684, Bvo. €s.; or Cheap Lidition, 12mo, 1s.

-~ Democracy in France. Sixth Edition. 8vo. 3s. 6d.
GURWOOD'S (Cur.) Despatehes of the Duke of Wellington during

his varions Campaigns. C‘ompiled from Oflicial and Anthentic Docu-
ments. New, enlarged, and complete Edition. 8 vola. Svo, 21s. each.
e mmie e - Selections from the Wellington Despatches
and General Orders.  New Jidition. Bvo. 18s.
~ « =--« - - - Bpeechea in Parliament of the Duke of
Wellington, 2 Vols, 8vo. 42s.
GUSTAVUS VASA (History of), King of Sweden. With Extracts
frone Lis Correspondence, Portrait, Sve, s, 6d.
TEALLAMS (Hexry) Constitutional History of England, from the
Avcession of flenry the Seventh to the Death of Georgn the Second.
Nerenth Fdition, 3 Vols, 8va, 30s,
-+ -~ listory of Kurope during the Middle Ages. 7enth
Ecditwrn, 3 Vala, Sya, 30s,
Introduction to the Literary History of Furope, during
the (6t 1Tth, aad 18th Ceuturtes,  Fonvth Edition. 3 Vols,  Svo, 38s,
= Literary Essays ond Characters, Selected from the
Iust work.  Feap.sve, s,
Historieal Works, Dopular Edition. 10 Vols, Post
Svo. Ga, each,
HAMILTON'S (Wavrrer) Hindostan, Qeographically, Satistically,
and Hbddoreally, Mup. 2 Vols. dto. (s, 60,
~ {W.J) Researches in Asia Minor, Pontus, and

;}mlvvvin; with some Account of the Autiquities and Geology of those
Conntries,  Plat Tt . )

HAMPDEN'S (Bisuor}) Fasay on the Philosophical Evidence of

Christianity, or the Credibility obtained to a Scripture Revelation
from {ts Cotnerdence with the Usets of Natare, Sve. by, 84,

HARCOURT'S (Epwarn Verwox) Sketeh of Madeira; with Map

and Plates. Post bvo, S 6.0,

HART'S ARMY LIST. {Published Quarterly and 4 nnually) 8vo.
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HAYS (J. II. Dresuosp) Western Barbary, its wild Tribea and
savage Animals. Post 8vo. 2s. 6d,

HAXND-BOOK OF TRAVELTALK; or, Conversations in

English, German, French, and Htalinn. Tomn. 8. 6d,
e NORTH GERMANY— Howeaxp, Bereivy, and

the Rhine to Switeerland, Map. DPost Rvo, s,

e SOUTH GERMANY--Bavaria, Austria, Salzherg,
the Austrian and Bavarian Alps, the Ty, and the Danube, from Ulm
to the Black Rea.  Map., Post 8vo. Bs.

—————— — SWITZERLAND-—the Alps of Savoy, and Piedwmont.

Maps, Post Svo. 7a. €7

PAINTING—the German, Dutch, Spanishk, and
French Schools. From the German of Keogkr,  Edited by S
Eoaisn Heao, Waoodeuts, 2 Vols, Jost sva,

FRANCE— Normandy, Brittany, the French
Alpc._tho:_l{iwlri Lnl_r:*. Sﬂim_-, Rhune, and Garonng, |

SPAIN—Audalusin, Renda,  Granada, Valeneia,
Catalonta tialtie rragen, and Nuvaree, Mapa. 2 Vals, Prat svo, 300,

PORTUGAL, LISBON, ac. Map,  Post Sva,

NORTH ITALY—Florence, Sardinia, Gonon, the
Riviers, Ventveo Lambuardy Ceod Tuseasor, Magn Pont Svo, 2 Vieds, 18s,

CENTRAL: JTALY - Sovrn Tuseasy  und  the
Pavan Foarrs s Map, Past v, T

ROME-—AND T'I'S ENVIRONS,  Muap,  Powt

svo, T

SOUTH TTALY - Naples, Pompeii, Herealancum,
Vesuvad, e Map. Post dvo,
PAINTING- - the Ttalian Schools. From the Ger-

man of Kewoba, Edited by sir Criannks Lastuarse, Woeatents, 2
Vol Post sve, 300

PICTURE GALLERIES OF ITALY, DBeing a
Hictionary of Halian Painters. Edited by Raven Worsesn,  With
wthart, st Avo, Gl

GREECE—the Tonian Isdands, Albania, Theswly,
word Macedonia, Map,, Poatsva 10

TURKEY -~ Marry, Axia Mrwonr, (CoORSTANTINGPLE,
Armeuis, Mesopotamin, &r. Maps.  TPoxt Rvo, Jos,

EGYPT—Thebes, the Nile, Alexandria, Cairo,
e Veramide, Monut Stn, &eo Map o st Sva, 1y,

DENMARK .- Nonway and Swepus,  Maps,  Purt
LAYIR RO

RURSTA~-Tue Bavrie axn Pixvawn, Maps,  Post
v, 12n,

DEVON AND CORNWALL. Maps. Post 8vo. s

e LONDON, Pagr axp Presexr.  Being an Alpha-

Yetieal Aecount of all the Antiguities, Curleddties, Churches, Works
fAr Places, and Nireets eounected with Interesting and Historieal
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HAND-BOOK OF MODERN LONDON. A Guide to all objects
of interest in the Metropolis. Map. 18mo, 5s.

. ~- ENVIRONS OF LONDON. Including a Circle of
80 Miles round St. Paul's. Maps. Post 8vo. (Nearly ready.)

e~ - BRITISH MUSEUM ; 118 ANTIQUITIES AND ScuLP-
TURK. 800 Woodcuts., Post 8vo. Ty, 6d.

©wr == PICTURE GALLERIES iy Axp Nrar Lonpox.
With Critical Notices. Post 8vo. 10s,

- - - WESTMINSTER ABBEY—its Art, Architecture,

and Associntions.  Wondeuts, 16mao. 13,

CHRONOLOGY & HISTORY, Alphabetically ar-
ranged. 8vo. (Neasiy Rrady.)

(OFFICIAL). (iving an Historical Account of the
Duties attached to the various Civil and Ecclesiastical Departments ot
the Government. [’ost 8vo. Ga.

w -~ -~ - FAMILIAR QUOTATIONS. Chicfly from English
Authors, A New Edition, with aun Index. Feup. 8vo. Bs.

~ - - ARCHITECTURE. Deing a Concise and Popular
Account of the Different Styles prevailing in all Ages and Countries.
By James FeraUsson,  With 1000 1lustrations. 2 Vols., 8vo,

CATHEDRALS OF ENGLAND, With Plates.

Yout Bvo,  In Preparation.

-~ o+ OF TIHE ARTS OF THE MIDDLE AGES AND

Renatssanee By M, Jules Labarte,  With Hlustrations,  8vo.

HEAD'S (Sir Francis) Rough Notes of kome Rapid Journeys across
the Pampas and over the Andes. Post Bva, 26 64,

e Bubbles from the Brunnen of Nassau. By an Oun Max,
Ncth Bdition, 16mo, bs.

e Fmigrant.,  Sizth Edition.  Feap. 8vo. 2a 6d.

Stokers and Pokers, or the London and North-Western
Railway. PostSva, 29 6d,

— Defenceless State of Great Britain.  Contents—1. Mili-
tary Warfare. 2. Nuval Warfare, 3. The Tuvasion of England. 4. The
Capture of Loudon by a French Army 5. The Treatment of Women
in War, 6. How to Defend Great Britain,  Yost 8vo. 12,

-+ < -~ - Bketches of Taris, or Faggot of Freneh Sticks
New Edwina, 2 Vels. Post 8vo. 12y,

—wmeem -« Fortatight in Ireland. Sccond Edition. Map. 8vo. 12«

e e (3R (JRORGE) Forest Scenes and Incidents in Canada.
Secomd Adition, Puost 8voe, 10,

~-—— Home Tour through the Manufacturing Districts of
England, Scotland, and Ireland, inchnding the Chanuel Islands, and the
Isle of Man, Thod Editon. 2 Vols. Post Sve, 12s,
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HEAD'S milSm. Epxuws) Handbook of Painting—the German,
Duteh, Spanish, and French Schools. Partly from the Genuas of
KpaLer. With Ilustrations, R Vols. Post Bve,

HEBER'S (F;‘xsuop) Parish Sermons; on the lLessons, the Goapel,
or the Eplstle, for avery Bnuday in the Year, sd for Week: Feaxtivals,
o v B2 Vol Post Bvo, 160, day Festiva

—;——uSermons Preached in England. Second Edition. 8vo.
8.

—— Hymna written and adapied for the weekly Church
Service of the Year., Twelfth Kdlition. 18mo. 23,

—— Poctical Works. F{fh Edition. Porirait. Feap. 8ve,
7s.6d.
~—————— Journey through the Upper Provinces of india, From

Caleutta to Bombay, with a Journey to Madras and the Sonthern Pro-
vinces. 2 Vols. Yost 8vo. 10s,

HEIRESS (Tux) in Her Minority; or, The Progress of Character,

By the Author of © BepTua's Jovexai” 2 Vols, 12mo.

HERODOTUS. A New English Version. Transiated from the

Text of (raisrorn, and Edited with Notes, uatratiop the History and
Geagraphy of Herodatus, from the most recent soirces of Informstion
By Huev. G, Rawningov, Coroxgs, RAwLixson, and 818 J. G, Winkiksos,
4 Vola. Bvo. InJ

HERSCHEL'S (Ssr J. W. F.) Manusl of Scientific Exquiry, for the

Useof Travollers, By varions Writern. A eond Iidition. PPostBve, 10s. Gd.

HERVEY'S (Lorp) Memoirs of the Reign of George the Second,
from his Acceasion to the Death of Queen Caroline,  Edited, with Notes,
by Right Hon. J. W, Caoken.  Second awd Cheoper Kdition.  Portrait,
2 Vols. Byvo, 21,

HICKMAN'S (Wx.) Treatise on the Law and Practice of Naval
Courts Martinl, Bvoe. 10x 64,

HILL (Freperic) On Crime : its Amount, Causes, and Hemedies.
Bvo, 124

HILLARIY'S (G. 8.) 8ix Months in Italy. 2 Vols. Post 8vo. 164,

HISTORY OF ENGLAXND AND FRANCE vcxper e Hoowe
op Laxcasren.  With an Introductory View of the Early Reformation.
Secund Kditsiom, 8vo.  1DBs.

e remme weo - {he late War: with Bketches of Nelson, Wellington,
and Napoleon. DBy J. G. Lockpaxr. 16mo, %264

HOLLAND'S (Rxv. W. B.) Pralms and Hymns, selected and
:d- 16 the varfous Bolemnition of the Church. Thind Editlon, 24mo,
'S .

HOLLWAY'S (J. G.) Month in Norway. Feap. 8vo. 2s

HONEY BEE (Tur). An Essay. Reprinted from the “Quar-

terly Review.” Fesp, 8va. 1s,
¢
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HOME AND COLONIAL LIBRARY. Complete in 76 Parts,
Post Bvo, 24, Gd. sach, or bound in 87 Volumes, cloth.

CONTENTH OF THE SERIES.

THE BIDLE IN SPAIN. By Geonar Borrow,

JOURNALS IN INDIA. By Bisuor Ilgokn.

TRAVELS IN THE HOLY LAND. By Carramvs Irny and MaNoLEs.
THE BIEGE OF GIBRALTAR, By JouxN DRINKWATER.
MOROCCO AND THE MOORS. By J. Drumxosp llav.

LETTERS FROM THE BALTIC., By a Laby.

THE AMBER-WITCH, By Lany Doyr Gorbox,

OLIVER CROMWFLL & JOHN BUNYAN. By Rosert SouTury,
NEW SOUTH WALES, Ty Mis, Menepiti.

LIFE OF S8IR FRANCIS DRAKE, Ry Joux Barxrow,

FATHER RIPA’'S MEMOIRS OF THE COURT OF CIIINA,

A REBIDENCE IN 'THE WEST INDIES, By M. G, Lewis,

KK ETCHES OF PERRIA. By Sir Jorx Marcous.

THE FRENCIT IN ALGIERS. By Laoy Durr Goruox.,
PBRACERRIDGE HALL, By Wasutwaron Invivo,

VOYAGE OF A NATURALIRT, By Cuanues Danwix,

HISTORY OF THE FALL OF THE JESUTTSR,

LIFE OF LOUIS PRINCE OF CONDE. By Lorb Manoy,
GIPBIES OF BPAIN, Ny Grorar Borrow.
THE MARQUESAS, By Huasaxw Menviner,

LIVONIAN TALES, By a Lady.

MISSIONARY LIFE IN CANADA, Dy Rrv. J. Asporr,

SALF'S BRIGADE IN AFFGHANISTAN., By Rev, U, K. GLria.
LETTERS FROM MADRAS. Ry a Lavy,

HIGHLAND SIPOR'TS. By Cuancus 37, Jons.,

JOURNUEYB ACRORS THE PAMPAS, By Rin ¥, B, Hxap,
AATHERINGS FROM RPAIN. Hy Rienaun Foro,

SIEGEY OF VIENNA BY THE TURKS., DBy Lono Eunrssvne.
BKETCIHES OF GERMAN LIFE. Dy Bru A, Gorbow,
ADYVENTURES IN THE SOUTH BEAR. By Hrsaavy Mxrviiue,
RTORY OF BATTLE OF WATERLOGO, By Rev. (LR, Gre,

A VOYAGE Ul THE RIVER AMAZON. By W. . Epwasis
THE WAYRIDE CROS3. By Carr. Miumax.

MANNERS & CUSTOMS O INDIA., By Ruv, (. AcLaxp,
CAMPATUNS AT WASHINGTON, Ry Rev. . R.Gurt
ADVENTURES IN NEXICO. By G. F. Rexrox,

PORTUGAL AND GALLICIA, By Lorp Cansauvoy,

LIFE OF LORD CLIVE, 1y Hev, G. R, Gurra,

BUSH LIFE IN AUSTRALIA. By 1L W. HavaanTa,

THE AUTODIOGRATHY OF HENRY STEFFENS,

TALES OF A TRAVELLER. By WasnixaTow 1kviN

BHORT LIVES OF THE POETS. By TaoMas Caxrprlt,
MISTORICAL FSSAYS, By Lonp Mauoxn.
LONDON & NORTH-WESTERN BAILWAY,
ADVENTURES IN THE LIBYAN DLIERT,
A REBIDENCE AT BIERRA LEONE. Bya Lavy,
LIFE OF GENFRAL MUNRO. By Rev. G. K. Grmw,
MEMOIRS OF RIR FOWELL RUXTON. Hy his Sox,
LIFE OF OQLIVER GOLDSMITH.

Ry & F. B Hean,
by Bavux 8t. Jouw,

By Wasmingros Inving,
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HOOK'S (Rev. Dw) huuh Dxctmnar} Semul;bdatwu 8vu. 16

svl)heuurses ou the Religious Controversies of tha Day.
9. Yy

-------- - Advice to the Roman Catholicx By Deax Commen A
New Kdition. With Notes. Feap. 8vo. 8s.

(Taroponk) Life. An Esway. Reprinted from the Quarterly
Review.” Feap.&vo. 1s.

HOOKER'S (Dr.J. D.) Himalayan Journals ; or, Notes of an Oriental
Naturalist in Bengal, tive Bikkiny and \«;ml Himalayas, the Khlissin
Monntaing, &, Second Kditon Weodcuts, 8§ vols, i'ont Hve,

HOOPER'S {(Lievr.) Ten Months among the Tents of the Tuski;
with Tucidents of an Arctie Boat Lxpedition to Search of Sir Johu
Franklin, By Lor, Hoorse, JoNO Plates Svo, 14,

HORACYK (Works of). Edited by Deax Mrtxan, New Edition.
With 300 Wondenta. Crown 8vo. 21,
- (Life of). By Deax Misax, New Edition. Woodcuts,
and colonred Borders. 8vo, 9y,
HORNER'S (Fraxciy) Memoira and Letters, By his Bromuxn.
1o Porteadt. 2 Vols, Byo.  8us.

HOSYI I‘-\LS AND SISTERHOODS.  Second Editivn, Feap, 8vo,

HOUS 'I‘(DU N’'S (Mus) Yacht Voyage to Texas and the Gulf of
Mexico. Plates. 2 Vols. Post svae, 21,
HUMBOLDT'S (Auex.) Cosmos ; or, a Physical Description of the

World, Transdated by Con. and Mus. Sapisy. Seventie Rdition, 3 Vals,
Post 8vo. 108 6d.

Aspeets of Nature in different Lands and in
hm rent Climates. Translated by Cor, snd Mus, Bapise, 2 Vol
Pust ¥ve.  Des.

HUTCHINSON (Covoxnr) on Dog-Bresking; the most expe-
ditious, certain, and easy Method, whether great BExeellence or ouly
Medioerity be requited,  Neowrd Bdtion. Wosdeuts,  Feap, #un, Ta b,

INKERSLEY'S (Twos.) Gothie Architecture in France; Being an
Tngquiry into the Chronologieal Snceedsion of the Bomaneague and
Polnted Srvies; with Notlees of some of the principal Buildings, and
an Index. ®vo. 12a,

IRBY AND MANGLES Travels in Fuypt, Nubia, Syria, and
the Hnly Laud, tneluding » Joturney round the Dead Ban, and through
the Country east of the Jotdan, Powst Kvo, 2, 64,

JAMES (Rev. Trouas) Fables of Fsap, A New Version, chiefly
frosn the Original Greak.  With W0 Urlghml Designs, by Jmm
Treswign,  Tieovdy-Freat Fitition, Powt Bva, 24, 6d.

JAMESON'S (Mss.) Handbook to the Pieture QGalleries in and
near London,  With Historiest, Blographical, and Critical Notices,

JAPAN AND THE JAPANERE. Described from the Accounts

JERVISS (Lizur.) Manual of Operations in the Field, for the Usc of
Officers, Prat 9va, s, Gd.

[as



20 LIST OF WORKS

JESSE'S (Epwarn) Visits to Spots of Interest in the Vicinity of
Windsar and Eton. Woorldeuts. Iost 8vo. 124,

- - Beenes and Occupations of Country Life. With Recol-

lactions of Natural History. Third Edition. Woodcuts. Feap. 8vo. @s.

—-  Gleanings in Natural History. With Anecdotes of the
Ragacity and Ingtinct of Animals.  Righth bdition, Feap. Bvo. 6s.

JOCELYN'S (Lorp) Six Months with the Chinese Expedition ; or,
Loaves from a Suldier's Note-Book,  Seventh Fdition. Feap. 8vo, 5y, Gd.

JOHNSON'S (Dr, Sanves) Life : By James Boswell. Including
the Tour to the Melowdes, with Notes by 81 W, Rcorr.  Edited by
the Right Ton. Jonus Wiowson (roker. Third Edition. 1 Vol
Portrndts. Royal 8vo, 104,

Lives of the most eminent English
Paets, A New Edition, Ihlited and annotated, By PETER CUNNINGHAN,
B volg, Bvo, 2y 64 (Morray's British Classies,)

JOHNSTON'S (Wx.) England as it ia : Social, Political, und
ndustrial, in the Middle of the 19th Century. 2 Vols, Post Bvo, 184,

JOURNAL OF A NATURALIST. Fourth Edition.  Woodcuts,
bt Bvo, Da Gd,

JOWETTS (Rev. B Commentary on 8t. Paul's Epistles to the
Thessalonluns, Galatlany, and Romnos.  With Notes and Dissertations,
2 Vals  Svo, s

KEN'R (Bisnop) Life. By A Lavsan.  Second Edition. Portrait.
2Volk, Hvo. ks

~ww- Bxposition of the Apostles” Creed. Extracted from his
“Truetice of Diving Love,”  New Editeon, Feap. s 6d.

wmmem— Approach to the Holy Altar.  Ixtraeted from his « Manual
of Prayer” and " Practice of Divine Love”  New Edition. Fcap. 8vo.
1n. 6,

KING FDWARD Virg's Latin Grammar: or, an Introduction
to the Lutin Tomgue, tor the Use of Schoals, Terth Edition. 12ma. 3, 6d.

o i oe e e - Fipst Latin Book 1 or, the Accidence,
Svntax aml Prosody, with an Euglish Tramslation for the Use of Junior
Clnanes,  Second Pdition, 120, 2s,

RINNBEARS (Jony G Cairo, Petra, and Damakcur, described
from Notes mnde during a Tour in those Countries : with Kemarks on
the Government of Mshemnet AM, ami on the present prospecis of Syria.
Pust Bvo. s, Gd.

KNIGHTR (Cnarves) Knowledge is Tower: a View of the
Froduetive forces of Modern Suclety, and the results of Labour, Capitul,
and Skill.  Woedouts. Feap 8vo. T2 6,

« .+ w Onee upon & Time. 2 Vols. Feap. Svo. 10a
Old Printer and Modern Press. Woodcuts. Feap. 8vo. §r,

KOCH'S (Provesser) Crimes and Odessa: their Climate and Re-
sourees, described fram personal knowledge. Map., Post 8vo, 108 04,
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KUGLER'S (Dr. Fraxz) Huaudbook to the Hixtory of ‘aintiug
(the Itallan Schools). Translated from the Gorman,  Edind, with
Notes, by S18 Cuantes Fasiuaxe,  Thind Editim.  Wih Wowdents
from the Old Masters, 2 Voli, Post Sva,  80a.

e s e e (the German, Duteh, Spanish,
and French Behools),  Vartly Transiated from  the Gorman.,  Edited,
with Notes, by Sig Losrsp Hean, Bart.  With Woodents from the Old
Masters. 2 Vols. Post Svo., 2is.

LABARTE'S (M. Juwes) Handbook of the Arts of the Middle Ages
and Renaisrance, Trapslated from the Freueh, and edited with Notes,
Woodeits, Svo.

LABORDE'S (Leox Dx) Journey through Arsbia Petraea, to Mount
Sinai, and the Excavated Uity of Petran,—-the Ldom of the Prophecion,
Second Fdition.  With Plutes. 8va. 18,

LAMBERT'S (Miss) Church Needlework., With Practical Remarks
on its Preparation and Arrangewent.  Platen.  Pont Bvo. Ya. Gl

My Knitting Book. Woodeuts, Two Fartx. 16mo. 3a.
My Crochet Sampler. Woodeuts, 7o Parts, 16mo, 4s.
- Hints on Decorative Needlework., 18mo. s 6d.

LANES (E. W) Arabian Nights. Translated, with Explanatory
Notes,  With Woodcuts,  Reyal dvo, 21s,

LATIN GRAMMAR (Kina Epwanp trr Vira's.) For the Use
of Schools,  Tewth Fdition, 12ma. 3s. 6d.
Pirst Book (Kmxa Epwarp VILY); or, the Accidence,
Syntax, and Provody, with Moglish Translation for Junlar Clusses.
Second Edition.  12mo. 2x.
LAYARD'S (A. 1) Nineveh and its Remains. Being a Nur
rative of Researches and Diseoveries nmidst the Ruing of  Assyris,
With an Acerunt of the Chabilean Chiristious of Kardistau: the Yeredis,
ar Devil-worshippers; and an Enguiry info the Munners aud Arts of
the Ancient Assyrians,  Siath Fition. Plates sndl Waisdeuts, 2 Vola,
Bvo.  6s,
e oo Nineveh and Babylon ; being the Rexult
of & Second Expedition  to Assyrin, Aosrpeenth Thonsnnd.  Plates.
Hvo, 2la, Or Fine Paper, & Vols. Bvo. 30,
Popular Account of Nineveb. 15th Edition. With
Woedeuts,  Post Svo, be
—w. - - Monuments of Nineveh. ZFirst and Second Siriea.
Hinstrated by One Hundred and Seventy Engravings. @ Vols, Lsperial
Folio, 10 10, each,

LEAKES (Cor W. Martix) Topography of Athens, with Remnrks
on its Antiquitien; t which is added, the Demid of Attles.  Seoomd
Edition. Plates. 2 Vuoly ¥vo. 30s,

- Truvels in Northern Greece. Maps, 4 Vols. 8vo.  80s
Greece at the End of Twenty-three Years' Protection,
Yva, 6d.
Peloponnesisca: A Supplement to Travels in the Mores.
Ry, 18a,
e e Thoughta on the Degradation of Science in England.
Hvo, 0. 6d.
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LESLIES (C. R.) Handhook for Young Painters. With Iliustra-
tions, Post.Bvo. 10s. 6d.

LETTERS FROM THE SHORES OF THE BALTIC. By a
Lavy. Pout Bvo, 25, Gd.

ceivmemee  Madras ; or, First Impressions of Life and
Manners in India. By a Lapy. Port8voe. %s. 64,

e Sierra Leone, written to Friends at ITome.
By a Laby. Fdited hy Mrs. Norrox., Post §va, Gy,

LEWIS' (G. Conxewaryr) Essay on the Government of Dependencies.
#vo. 12s.

Glonsary of T'rovincial Words used in Herefordshire and
somea of the adJoining Connties. 12mo. 44, 6d.

Essay on the Origin and Formation of the Romance

(Lavy T'nnwrsa) Fricnds and Contemporaries of the
Lord Chancellor Clarendon, jliustrative of Poytraits in his Gallery.
With an Introduction, containing a Descriptive Catalogue of the Pictures,
and an Account of the Origin of the Collection. Portraits, 3 Vols.
8vo. 42s.

(M. G)) Journal of a Residence among the Negroes in the
West Tndies.  Post Bvo,  2s. 6d,

LEXINGTON (Tug) PAPERS; or, Some Account of the Courts
of London aud Vienna at the end of the 17th Century.  Fxtracted from
OMcial and Private Correspondence, 16041608, Edited by Hox. H.
MaANNERS RUTTON. Bvo, Tds,

LIDDELL'S (Drax) History of the Liepublic of Rome. From the
close of the Recond Praoic War to the death of 8ylla. 2 Vols. 8vo. In
l‘“r)nn'ntnvm

flistory of Wome.  From the Farliest Times to the
the Establishment of tho Bupive, 2 Vols, Svo,

LINDSAY'B (Lorn) Sketches of the History of Christian Art.
3 Vols. Bvo. 3Ls. 6d.
Lives of the Lindsays; or, a Memoir of the Houses
of Crawford and Balearres. To which are wdded, Exatracts from the
Officinl Correspondence of Adexander, sixth Larl of Balearres, durving
the Mareon Wars together with Personal Nareatives, by his Brothers,
the Hon, Hebeet, Coling, dames, Jobm, and Hugh Lindsay ; and by bis
Sister, Lady Anne Barnard, 3 Vala, Svo, 42y,
Report of the Claim of Jumes, Earl of Crawfurd and

Halearres, to the Original Dukedom of Montrose, created in 1458,
Follo. 1bs,

s - {Rev. Henry) Practieal Lectures on the Historical
Bouks of the Old Peatament. 2 Vols. tfmo. 10,

LITTLE ARTHURS HISTORY OF INGLAND. By Laoy
Carveory.  Kghteenth Bditum,  Feap, Svo,

LIVONTAN TALES.—The Disponent.—The Wolves.—The Jewess.
By the Authorof “ Letters from the Baltle.”  Tost Bvo, 2. 64,
LOCKITARTS (J. G) Ancient Spanish Ballads. Historical and
Romantie, Translatmd, with Notew,  New Fdion, with Hluninated

Titles, Bovders, &c. 410, Or, Popuiar bdidon, Fost8vo. s, 64,
Life of Robert Burns. Firth Edition. Feap. 8vo. 8s.

History of the Late War: with Sketches of Nelson,
Wellington, and Napoleon. 18mo. 2s. 64,
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LOUDON’S (M»s.) Ladies’ Gardener; or, Instructions in Gardening.
With Directions for Fvery Month in the Year, aud & Calwndar of
Operations.  Kighth Kdition. Woodents.  Foap, 8vo. bs.

c— Modern Botany for Ladies; or, a Popular Introduction
to the Natural Systom of Plants. Second Edition, Woodenta, Feap. Svo. by,

LOWE'S (S8rr Hupson) Letters and Journals, during the Captivity
of Napoleon at 8t. Helena. By Winniax Fonsvies., Portrait. 3 Vols,
Bvo. 45s.

LYELL'S (Bir Cuarius) Principles of Geology; or, the Modern
Changes of the Larth and its Inhabitants considerod as iliustrative of
Geology. Nintk Edition. Woodeats, Bvo., 18s.

Manual of Flementary Geology ; or, the Ancient Changes
of the Earthand its Inhabitants ilustrated by its Geologienl Monuments,
Fifth Edition. Wondeuts, Svo.
e—-—— Travels in North America, 1841-2; with Obwervations on
the United Rtates, Canada, and Nove Scotin.  Secowd Bdition,  Plates,
2Vols. Post8vo. 12

Becond Visit to the United States of North Awmcriea,
18456, Third Ldition. 2 Vols, 'ost Rvo, 1)e,
MAHON'S (Lorp) History of England, from the Peacr of Utrecht
to the Peace of Versaellow, 1710 880 Fewrth Edetion. T Vols, Svo. uls,
Topular Edition. 7 Vule. T'ost Bvo, 4
- “Forty-Five ;" o Nuarrative of the Kebellion in Seot-
land, Post 8vo, Be,

History of the War of the Succession in Spain.  Second
Rdition. Map, Hvo, 10w,
ww o+ RKpain under Charles the Second ; or, Extracts from the
Correspomdenee of the Hon Aesanoeg Bravgory, British Ministor st
Madrid from 1600 ta 1700, Secored Ldition.  Post Bva, 6s. e,
Life of Louis Prince of Condd, suruamed the CGreat,
I'unt fvo, Do,
Life of Belisarius,  Sceorrld Editiom,  Tost 8vo. 10s. 6d.
------------- Historical und Critical wseays. Dost Bvo. Ds.

- Story of Joan of Arc. Feap, 8vo, 4.
MCULLOCH'S (3. R Culiceted Edition of Rirarpe’s Political
Works. With Notes and Memodr.,  Srcond Edition. 8vo, e,
MALCOLM'S (Siz Jouwr) Sketches of Persia. Third Edition,

Powt Bvo, 64,
MANTELL'S (Givrox A) Thoughts on Animaleules; or, the

luvisible Warld, a8 revealed by the Microscope. Secord Kdstion. VPlates.
16my. 6,

MANUAL OF SCIENTIFIC ENQUIRY, Prepared for the Use of
Offeers and Travellers in gonersl. By various Writers.  Falted by 8in
J. Heascnret, Bart.  S~cond Edition. m:}:m Pout ve. 10s 6d, (Fub-
Uished by order of the Lords of the Admirnity.)

MARKHAM'S (Mzs.) History of England. From the First Inva-
sin hy the Romans, down to tlw fourteenth year of Quesn Vietoria’s
Reign, €&k Editiom, Wondcuts, I2io, fa,

v wmee oo History of France. From the ()ﬂqu‘wsg by.!..he Gl."“-
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MARKHAM'S History of Germany. From the Invasion by Marius,
to the present tine, 6th Edition. Woodcuts. 12mo. 6s,

woeeem History of Greece. With Chapters on the Literature,
Art, and Domestic Manners of the Greeks. By Dr. Wx, Swrtn,
Seventh Edition, Woodeuts, 12mo. 7s. 6d,
History of Rome, from the Farliest Times to the
Establishment of the Empire. By Dxaw Livperr. Woodcuts. 12mo.
In the Preas,

SermonsforChildren. Second Edition. Fcap.8vo. 3a.
MARKLAND'S (J. H.) Remarks on Tnglish Churches, and Sepul-

chrul Memoriuls,  Pourth Edition, Woodemts, Feap, 8vo. s, 6d.
- - - Reverence due to Holy Places.  Z%ird Iilition.
Fenp. 8vo, L4,

MARRYATS (Joswen) History of DPottery and DPoreelain, in the
15th, 16th, 17th, and 15th Centaries.  With a Duseription of the Manu-
fueture, n Glossary, and o List of Monograms, With Coloured Ylates
nnd Woodeuts, dvo, 8la. 6d.

* > A few copicx on Indin Pronfa, mounted on Large Paper. 4to. 5 bs,

MATTHIES (Avavsrus) Greek Grammar for Schools.  Abridged
from tha Larger Grammar. By Blowtield. 8th Edition, Revised by
Eowagbs, 12mo, s,

Greek  Aceidence for Schools.  Abridged by
Brostetrun, Fuerth BEditeon, vevived by Epwarns, 1dmo, 2¢,

MAURELS (Jures) Eswsay on the Character, Actions, and Writings
of the Duke of Welltogten,  Negopd Edition,  Veap. Bvo.  be, (4.

MAWIES (1. 1) Journal of a Passage from the [acific to the
Atlantie, erossing the Andes in the Northern Provinces of Pers, and
desecudingg the grent River Maranon, Nyvo, 122,

MAXIMS AND HINTS for an Angler, and the Miseries of

Fishingr, Ity Ricnarty Pexye Secod Edution, Woodents. 12mo. Bs,
MAYO'S (D) Pathology of the Tluman Mind., Feap. 8vo. fs. 6d.

MELVILLES (Tlenamaxx) Typee and Omoo; or, Adventures
wwongst the Marquesas and Seath Seas, 2 Volxo Poxt Sya,

MENDELSSOTIN'S (Fruix Barrgonny) Life. By Juvukg Besenicr,
Bvo, 28 81

MERRIFIELD (Mgs.)) on the Arts of Tainting in Oil, Miniature,
Masaie, and Glass; Gilding, Dyetng, and the Preparation of Colours

and Artificial Gus, dereribed in several old Manuseripts, 2 Vols, v,
W,

MEREDITII'S (Mrs. Cnarrrs) Notea and Sketches of New Sonth

Waley, duriug a Reaidenes from 1830 to 1844, Post Svo. 2. 6d.

Tasmania, during n Residence of Nine Years, With

1lustrations, 2 Vola. Post Bvo,  18s.

MILLS {(Arrntnd On Colonial Constitutions. An Outline of the
History of Rritish Dependonetes,  Map,  Sva.

MITCHELI'S (Tuwomar) Plays of Aristophanes. With English
Notes, 8va. - 1. CLOUDS, 100.— 2, WASES, 10,.—8. FROGH, 159,

MODERN DOMESTIC COOKERY. Founded on Principles of

Economy and Practieat Knowledge, and adapted for Private Families,
New Edition, Wondouts, Feap. Svo. b,



PUBLISHED BY MR. MURRAY, 25

MILMAN'S (Drax) History of Christianity, from the Birth of
Christ to the Extinetion of Paganism in the Roman Ewplre. 3 Vola,

- wwome ——History of Latin Christianity; including that of the
Popes to the Pontificate of Nicholas V. 6 Volx. 8vo, 72,
~- = . Character and Conduct of the Apostles considered as
an Evidence of Christianity, &ve. 10s. 6d.
- Life and Correspondence of Edward Gibbon. TPortrait,
svo, B,
- ~ -~ - Life and Works of Hornce. With 300 Woodeuts.
New Edrton. 2 Vols. Crown Svo, 30s.
- - — Poetieal Works, Dlates. 3 Vola. Feap. 8vo. 18a,
Fall of Jerusalem. TFeap. 8vo, 1a.
MILMAN'S (Carr. E. A) Wayside Cross ; or, the Raid of Gomez.
A Tale of the Carlist War, PPost Hvo,  2x, 64,
MOXNASTERY AND THE MOUNTAIN CHURCII. By Authoer
of “ Sunlight through the Mist.”  Waomdeuts, 18ma, 4v,
MOLTKES (Barox) Russian Campaigns on the Danube and the
Passage of the Balkan, 1829 0, Plans. vo, 14s,
MOORES (Tuomas) Life and Lettern of Lord Byronm,  Plates,
6 Vols, Feap. Kvo, IRs.; or, One Volnme, Royal Hvo, 124,
MOZLEY'S (Rev. J. B.) Treatixe on the Augustinian Doetrine of
Prodestination, Bvo. s,
MUCK MANUAL (The)for the Use of Farmers, A Practical Treatise

on the Chemical Propertivs, Management, and Applieation of Manures,
By Frrvnkiok Fannaug, Secowd Edition,  Feap., bvo, 04,

MUNDY™ (Carr. Ropxey) Events in Borneo, including the Oecu-
pation of Labuan and Visit to the Celebws, Plates, 2 Vols. 8Sva. 32a,

MUNRO'S (Gevenar Sir Tnouag) Life and Letters. By the Rev,
Go RoGoktg, Post §vo, Ga,

MURCHISON'S (818 Roveriex) Russia in Burope and the Ural
Mountaing ;. Geologically 1ustrated.  With Culonred Mapy, Plates,

Silurta ; or, & Historv of the Oldest Rocks econ-

taining Organic Bemaling, With Map and Clates. v, 30«

MURRAY'S (Carr. A.) Naval Life and Services of Admiral Sir
Philip urbam.  Svo. Ss, 61,

MURRAY'S RAILWAY READING. Published occarlonally ;
varying In size and price, and suited for all elssses of Readers,

[ The follinging are pulihahed ;)
Weiringros. !l(g Losp Eurxempse, id. . Manon's Joaw wr Anc, Ta

Nisropon rax Oy, fe Heav's Esianany, Zo Ad.
Eesars ruosx “Tws Tiuma” 2 Vol Ba.  Nimmop o3 1o Roap, ds
Music axp Danes. ls. Wirstason's Ancruny Eorvreriawe, 10

Lavanp's Porvras Accountor Niaxvaa. Crunsk od tua Guintoriva. s
¢ Hoirwar's Noxway, 29

Micman's Pary, or Jnnosatex. Ja. o Mavands Weiuiveros  lek/
Mauon's “Fonrv-Prva™ de, Camrapri's Livk or Bavon, Y
Lizn or Tusuvonn Hoox. s © Tuw Prawsa Gaspex. s

Danes ur Navas Damine, 2 Vola. G Lackuany's Sraxisd Barians. 54 S
Ten Hoxsy Has. la Lrcss ox flasruny, (4.

Jaues’ Bso¥'s Fasree, . 6d. Baaurins op Byroy. 3o

Nimuop ow van Toar, (a4, Taveon's Noves raod Lirw. o
Oviraasv's Sarave, S 6d. - Raseezap Apoxmysxs. ls

ARy or Uizine. s 62, o Pars's Hiwvs on Aretine, s

Havtaw's Lirxnany Fasavs. 2o
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‘M{S;I_C AND DRESS. Two Essays, by o Lady. Teprinted from
the* Quarterly Review.' Feap.8vo. ‘h:“bl rod by Ord Qf a
ALMANACK (The). (Published by Order e
N AUT‘IS‘:".%.LGMWH“M"! of the _'&mw?;uy.)( Royal 8va, 2s. 684,
NWAPTERS (Brr Wn) English Battles and Sieges of the Peninsular
War. With Portrait. Yost8vo, 10s.6d.

FAVY LIST (The Royal). (Published Quarterly, by Authority.)
12mo. 2x. 6d.

KEWBOLD'S (Lrnur.) Straits of Malacea, Penang, and Singapore.
2 Vols. 8vo. 26s.
NEWDEGATES (C. N.) Customs’ Tariffs of all Nations; collected
a1 arranged up to the year 1865, 4o, 303,
NICHOLL®’ (81z Grorer) History of the English Poor Law : in
connection with the Condition of the People. 2 Vols, 8vo. 28s.

NIMROD On the Chace—The Turf—and The Road. Reprinted
from the “ Quartexly Review.” Woodcuts, Feap.8vo. 8s.6d.

NORTON'S (Hox, Carovrng) Letters from Sierra Leone, to Friends
at Home. By a Lavy. Edited by Mrs. Norrox. Post 8vo. 6s.

O'BYRNES (W. R) Naval Biographical Dictionary, comprising
the Life and Services of every Living Officer in 1. M. Navy, from the

Rank of Admiral to that of Lieutenant. Compiled from Authentic and
Family Documents. Royal 8vo. 42,

O'CONNORS (R.) Field Sports of ¥rance ; or, Hunting, Shooting,
and Fishiug on the Continent. Woudcuts, 12mo. 76,84,
OLIPHANTS (Lauresor) Journcy to Katmandu, with Visit to
the Camp of the Nepaulese Ambassador,  Feap, Bvo,  2s. 8d.
OXENHTAM'S (Rev. W.) English Notes for Latin Elegiacs ; designed
for early Proficlents in the Art of Latin Versifieation, with Prefatory
Rules of Composition in Elegriac Metre.  Second Fdition, 12w, 4s.
PAGETS (Joux) Hungary and Transylvania. With Remarks on
their Condition, Bocial, Politicsl, und Economical. Third and ¢ ‘heaper
Hdstion,  Woodeuts, 2 Vols, Bvo. 18,
PARISH'S (81r Woonpine) Buenos Ayres and the Provinces of the
Riode l Plata. Their First Discovery aund Conguest, Present dtate,
Trade, Debt, &e, Second Fdrtion, Map and Woodents, 8vo.  15e.
PARISS (T. C.) Letters from the Pyrenecs during Three Months’
Podestrian Wanderings amidst the Wildest Scenes of the French and
Bpanish Pyrences.  Woodouts,  Post 8vo, 1, 64,
PARKYNS' (Mansrieup) Personal Narrative of Three Years' Resi-
dence and Adventures in Abyssiaia.  Woodeuts, 2 Vols, Bva, 805,
PEILE'S (Rev. Dr) Agomemunon of Fschylus. A New Edition
of the Teaxt, with Notes, Uritical, Explanntory, and Philologieal, for
the Use of Btudents.  Second Edition. Svo, 8a.
- Choephoree of Xechylus. A New Edition of the Text,

with Notw, Crities], Fxplanatory, and Fhilelogical, fur the Use of
Students,  Secoud Kdis Bvo, Uso

PELLEW'S (Deax or Noawren) Life of Lord Sidmouth, with

his Correspondenca. Yortraits. 3 Vols. Bvo, 42,

PENN'S (Ricrazp) Maxims and linta for an Angler, and the

Miscries of Fishing. To which is added, Maxims and Hints for a
Chesg-player.  New Editwon, Woodeuts. Feap. 8ve, 1s,
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PENN'S (GraxviLix) Bioscope; or, Dial of Life Explained. To
which is added, & Translation of At. Panlinny' Epistie to Colantia, on
the Rule of Christian Life; and an Flementary View of General Chros
nology. Second Jidition. With Inal Plate, 12mo. 1%

PENROSE'S (Rev. Joux) Lives of Vice-Admiral 8ir C. V. Ponrose,
and Captuin James Trevenen, Portmits, 8Svo.  10s. 61
Faith and Practice; an Exporition of the Principles
and Dutiea of Natural and Revealed Religion,  Post 8va,
(F. C.) Principles of Athenian Architecture, and the
Optical Refinementa exhibited in the Construction of the Anclont
at Athens, from & Survey,  With 40 Plates,  Yollo, Bl Hs.
wader the direction of the Lalettants Socigly.) L4
PERRY'S (81 Erskirg) Bird's-Eye View of India. With Extracts
front a Journal kept in the Provinces, Nepaul, &e.  Feap. Hvo.

PHILLIPS (Joux) Memoira of William Smith, LL.D. (the Geo-
logist), Portrait. 8vae, T2 6GJ.

~ Geology of Yorkehire, The Yorkshire Coast, and the
Mountain-Linwestona District.  }ates 4in, Part 1., 81a 6d.- Yart 11,
f2s. 6.
The Rivers, Mountains, and Sea Coast of Yorkehire,
With Fasays on the Uhmate, Keenery, and Ancient inhabitants of the
Country,  Necond fudition, with 30 Plates, Bvo, Los,

PHILOSOPHY IN SPORT MADE BCIENCE IN FARNENT;
or, the First Prineiples of Naturs] Philosopby inetdeated by ald of the Toys
and Bports of Youth, Nerenth Fdition. Woodents,  Feap. Bvo, Ts.6d,

PHILPOTT'S (Bisuor) Letters to the Tate Charles Butler, on the
Theoliggical parts of his * Book of the RKotsan Catholie Chuarels ;"' with

Kemnrks on certain Works of Iie. Miluer and Dir. Lingard, and on some
parts of the Evidence of Dr. Bovle. Sooend Rdatéom. Bvio, 188,

PHIFPR (ITox, Eruesy) Memoir, Correspondence, Literary and
Unpublished Diaries of Robert Plumer Ward, Purtralt. 2 Vols, 8vo, 284,
POOLES (R.8) Hore Egyptisce : or, the Chironology of Ancient
Lgypt, discoversd from Astromaniceal and 3
ith Motimmgents,  Plates. sy 105, Gd,

POPES (Avexaxner) WORKS. An entirely New Edition.  Edited
by the Right Hon, Jons Witson Cros en, assiated by Peren CraNing.
way, F.ioA, Bvo. In the Vrrkg,

PORTER'S ((i. R.) Progress of the Nation, in its various Social and
Yeopenical Lolations, fom the beginmng of the Ninoteenth Coentury.,
Trord Edui .

~ .- (Rev. J. L) Five Years in Damascas.  With Travels to
Palmyrn, Lebanon, aud other Beripture Bites.  Map and Wosdcuts.
2 vols,  Post kvy,

{Mxs. G. R.) Rational Arithmetic for 8chools and for

Private Tustruction. 12nis. 3. 6d,
POWELL'S (Rev. W. ") Latin Grammar simplified. 12mo. 34. 6d.

PRAYER-BOOK (Tar), Hominated with 1000 |
ke, Medium Svo, Cloth, 21a.; Calf, 812. €
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PROGRESE OF RUSSIA IN THE EABT, An Historical Sum-
mary, continued to the Pregent Time. With Map by Arrowsmitu.
Third Edition, 8vo. €as. 6d

PUSS IN BOOTS. With 12 Iilustrations; for Old and Young.
By Ovro 8reciTen. A New Editwn.  16mo,

QUARTERLY REVIEW (Torm). 8vo. 6s.
RANKE'S (Lrororp) Political and Ecclesiastical History of the

Popes of Rome, during the Sixteenth and Seventeenth ('onturies, Trans-

lated from the German by Mud. AvwriN, Third Edition, 2 Vols. 8vo. 24s.
RAWLINSON’S (Rrv. Groror) Herodotue. A New English
%(-ruinn Translated from the Text of Garsrorb, and Edited with

otes, illustrating the Hstary and Geography of Herodotus, trom the

most recent soirces of information, embodying the chief Results,
Historical and Ethnographical, which have been arrived st in the pro-

gress of Cuneiform and fHieroglyphical Discovery. Assbsted by CoLoNeu
Rawrinsox and Hie J. . WinkissoN, 4 Vols. Bvo,  Ju Preparation.

REJECTED ADDRISSES (Tue). By James anp Honrace Syiru.
With Blograplsies of the Authors, and additional Notes, New Lidetion,

with the Authin's latest Corrections, Portraits. Feap. 8vo. 1a, or on
Fine Paper. With Portrait and Waoodcnts,  Feap. Svo. Db,

RICARDOS (Daviv) Political Works, With a Notice of his
Life and Writings. By J, R M'Crunooun, New Edition,  8va, 186s.
RIPA'S (Farner) Memoirs during Thirteen Years” Residence at the

Conrt of Peking, fn the Serviee of the Emperor of China,  Transiated
from the Balian, By Forresato Praxvi. Post 8va, 24, Gd.

ROBERTSON'S (Rev. J. C) History of the Christian Church, to

the Pontificate of Gregory the Great: a Mannal for general Readers ax
well as for Btudents in Theology, Kva, 12x,

ROBINSON'S (Epwn., D) Biblical Researchesin the Holy Land.
A New and Revised Fdibon, Wit Maps, 2 Yols, sSvo. In Preparetion:

EE - Later Biblieal Rescarches in the Holy Land in the
yeur 1852, Maps, Hvo. Ja Prepuratun.

ROMILLY'S (Sir Samuerr) Memoirs and Political Diary. By his
Boxd,  Third Fditioa,  Portradt. 2 Vols.  Feap. Svo. 123,

ROSY'S (Srx Jawes) Voyage of Discovery and Researeh in the

Southern and  Antarctic Reglons during  the years 183843, Plates,
2 Voly, 8vo. 36y,

ROYAL SOCIETY OF LITERATURE (Tux). Trassacrioxs.
Plates. Vols. Loto 111 8vo. 12y ench,
RUNDELL'S (Mgre) Domestic Cookery, founded on Principles

of Eeanomy and Practice, and wdapted for Private Fawmilles. New und
Brvised Rudition. Woodeuts, Feap, ¥vo,  be.

RUXTON'S (Groreg F.) Travels in Mexico; with Adventures
among the Wild ‘T'ribes and Auiwals of the Prairies and Rooky Mouu-
taiwd, Post 8va, Ge,

SALE'S (Lapv) Journal of the Diaasters in Affghanistan, Eighth
Edition. Post Sva, 189¢,
e (S1R Runsgr) Brigade in Affghanistan, With an Account of
the Selgure and efence of Jellalabad. By Rev. G R.GLE1G. Post &vo, 2e.6d,
SCROPE'S (Winntax) Days of Deer-Stalking in the Forest of Atholl;

with seme Account of the Nature and Habits of the Red Deer,
Rdition. Woodcuts, Crown 8ve, 20,
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SCROPES Days and Nights of Salmon Fishing in the Tweed ;
with & short Acommt of the Natoral History and Habits of the Balmon,
Secomd Edition. Woodcuts. Royal 8vo,  3ls. ¢4,

oo - (G, P.) Memoir of Lord Sydenham, and his Administra.
tion in Cunads. Seond FBditton,  Portrait, 8vo. D, 64,

SENTENCES FROM THE PROVERBS. In English, French,
l:}:dhm, ‘.;‘nd o‘tliemmn. For the Datly Use of Young Persong. By A Lany.
18mo. 3s. 6d.

SEYMOUR'S (H. Daxsy) Travels in the Crimea aud along the
Shores of the Sea of Azoff and the Binck Sen, Thod Fdiion. Map.
Sve, 18,

SHAW'S (Tuos. B.) Ontlines of English Literature, for the Use of
Young Students. DPost Hvo, 125,

SIDMOUTH'S (Lorvy) Life and Correspondence, By the How. and

Rev. Grorar PRLLEW, DEAN oF Nonwici, Poriraits, 3 Yols, Svo, 42,

SIERRA LEONE ; Described in a Series of Lelters to Frionds at
Home, Hy A Laoy, Edited by Mus, Nowsox. Post &vo, 6,

SMITH'S (Wx, LL.D) Dictionary of Greek and Roman Anti-
quities.  Srcand Editon, With 500 Waoodeuts,  8vo, 42«

- - Smaller Dictionary of Greek and Roman Antiguitics.
Third Editom, With 200 Woodenta, Crown Hvo,  Ta. (0.

- Dietionary of CGreck and Roman Biography and My
thology.  With 500 Woodeurs, 8 Vols. Hvo, B2 15s. 6.

Dictionary of Greek and Roman Geography. Woodcuts.
Yol. I, Bvo, 36«
- New Classical Dictionary for Schools. Compiled from
the two last works, Zhod Kidition, Hvo. 15s.
Smaller Classical Dictionary,  Third Edition. With
200 Woodeuts, Crown Bva, 74, 6d.

New Latin-English Dictionary.  Baeed upon the Works
of Foreellind sad Frenmd,  Mediom ¥vo, 21,

Smaller LatinEnglish Dictionary. Square 8vo. 7a. 6d.

. = School HisMory of Greece; from the Earliert Times to
the Roman Conquest, with Supplementary Chapters on the History of
Literature and Art.  Woodents,  Suventh Kdition, Crown Gvo, 78 6d.

-~ Bchool History of Rome; from the Farlieat Times to
the Establishment of the Empire. By H. G. lipueos, D1, Dean
of Chirist Church,  Wondeots.  Post 8vo.  Ju ke Freas,

- Gibbon's Decline and Fall of the Roman Empire.
Edited, with Notes. Portrait and Map. 8 Vols. 8vo, 60s. (Murray's
British Classics.)

— - (Wx, Jas) Grenville Letters and Diaries, including
Mr GresviLex's Diaxy or Powrtican Evests, while First Lord of
the Treasary, Edited, with Notes, 4 Vols.  8vo, 84

wmow (Jaxms & Homace) Rejectod Addresses, 23rd Edition.
Foap.8vo, 1x,, ot Fine Puper, With Portrait and Woodcuts, Feap #vo. bs.
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BOMERVILLES (Mary) Physical Geography. Third Edition.
PML 2 Vols. Feap.8vo, 12

e Connexion of the Physical Beiences. Fighth
Edition, Plates. Foap. 8ve, 102 [ A

SOUTHEY'S (Roperr) Book of the Oburch; with Notes contain-
lns the Authorities, and an Index, Emhxdimu 8vo, 12s,

LivesofJohn Bunyan & Oliver Cromwell. Post 8vo. 24.6d.

SPECKTER'S (Orro) Puss in Boots, suited to the Tastes of Old
and Young. A New Bdition. With 12 Woodouts. 8quara 12mo,

wswwme .. . Charmed Roe; or, the Story of the Little Brother
and Bister. Iliustrated. 16mo.

STANLEY'S (Eowarp, D.D., Bp. of Norwich) ADDREssEs axD
(mamxg;. 6dWlth a Memoir of his Life. By His 8oN. Second Edition.
8vo. 1

womerecmeeeee - (ARTHUR P.) Conumentary on 8t. Paul's Epistler to
the Corinthians, with Notes and Dissertations. 2 Vols. 8vo. 24s.

< =+« - -~ Historical Memoirs of Canterbury. The Landing of
Augustine—The Murder of Becket—The Black Prince—The Shrine of
Becket. Second Edition. 'Woodcuts, 8ve. 8s. 6d.

Travels in Sinai and Palestine. Map. 8vo.

ot

ST, JOHN'S (Cuarins) Ficld Notes of a Sportsman and Naturalist
in Sutherland. Woodcuts. £ Vols. Tust 8vo. 18s.

= oo~—- Wild Sports and Natural History of the Highlands.

~ {BayLe) Adventures in the Libyan Desert and the
Onsis of Jupiter Ammon. Woodcnts. Fost Bve. 23, 6d.

STISTED'S (Mrs. Hrxry) Letters from the Bye-Ways of Italy.
Plates. 8vo. 18a,

STOTHARD'S (Tuos., R. A) Life. With Personal Reminiscences.
By Mra. Bray, With Portrait and 60 Woodecuts, 4to. 21s.

STREET'S (G. E.) Brick and Marble Architecture of Italy, in the
Middie Ages. Plates. 8vo. 2is.

STRIFE FOR THE MASTERY. Two Allegories, With Illus-

trations. Crown 8vo. 6s.

SUNLIGHT THROUGH THE MIST; or, Practical Lessons
drawn from the Lives of Good Men, intended as a Sunday Book for
Children. By A Lapy., Second Edition. 10wo. 3s. 64

SUTTON (llox. 1. Maxxere). Some Account of the Courts of
Loudon and Vienns, at the end of the Seventeenth Century, extracted
from the Officinl and Private Correspondence of Robert Hutton {late
Lord Lexington) while Diritish Minister at Vienna, 1684-95. 8vo. 143,

SWIFT'S (Joxarsax) Worke. New Edition, based upon Sir
Walter Scott's Editlon, entirely revised. 8vo. In Preparation.

SYDENHAM'S (Lomrp) Memoirs. With his Administration in
Canads. By G.Povrey Scxorx, M.P, Second Edition. Portralt, Bvo, !
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?‘ALBOT‘S (H. Fox) Baglish Etymologies. 8va. 1%, .
TAYLOR'S (Hexnr) Notes from Life, in Six Easays. Poat 8vo. 6. ;
or, Chaop Edition, Foap. §vo, 22
- Notes from Books, 7hird Edition., Post 8vo. 0x,

e —~— (J. E.) Fairy Ring. A Collection of 8tories for Young
Persons, From the German. With Iltustrations by Ricuanp Dovix.
Secomd Edition. Woodcuts. Foap. 8vo. 7a. 6d.

TENNENTS (81x J. E.) Christisnity in Ceylon. Its Introduetion
and Progress under the Portuguese, Dutch, Britiah, and Amarican Mis
sloni. With an Historieal Skotch of the Drabmanical and Buddhist
Huperstitions. Woodeuts, 8vo, 14s,

THREE-LEAVED MANUAL OF FAMILY PRAYER; arranged
®0 a8 1o save tho troudble of trening the Pages backwards aad forwards,
Royal 8vo. 2,

TICKNOR'S (Grorer) History of Spanish Literature. With Criti.
cisms on partieular Warks, and Blographioal Notioces of Prominent
Writers. Second Edition. 8 Volg. Svo, f4s,

TREMENHEERES (H. 8.) Political Experience of the Ancients,
in Its besring on Modern Times. Feap. 8vo. 20 6d.

s=wwvmen —ee Notes on Public Subjects, mads during a
Tout in the United Btates and Canada, ot Svo, 10s. 6d.

- - Constitution of the United Statea compared
with our own. Post 8ve. s, 8d.

TURNBULL'S (P, E) Narrative of Travels in Austria, with
Remarks on its Social and Politieal Condition. 2 Vols, Svoe, 24s,

TWISS' (Horacr) Public and Private Life of Lord Chancellor Eldon,
with Selvotions from his Correspondence. Fortrait, Third Liditson.
2 Vols, Post Bvo, 21a,

UBICINT'S (M. A) Letiers on Turkey and its Inhabitante—tho

Moslems, (irecks, Arvimeniang, &c. 2 Vols, Post 8vo,

VAUGHAN'S (Rev, Dr.) Sermons preached in Harrow fichool,
8vo. 10, G4,

Nine New Scrmons. 12mo. 5.

VAUX'S (W. 8. W.) Handbook to the Antiquities in the Britiah
Musvin; being 8 Description of the Remaing of Greek, Assyrian,
Fgyptian, and Etruscan Art proserved thers. With 300 Woudcuts.
Post 8vo. Ta. 6d.

VOYAGE to the Maurittus and back, touchlng at the Cape of Qood
Hope, and 8t. Helena, By Author of “Paoniana.” Post vo, 9s. 6d.

WAAGEN'S (Dk.) Treasures of Art in Great Pritain. DBeing an
Actornt of the Chie! Collections of Palntings, Sceulptove, Manuscripts,
Minintores, dee. &, tn this Country. Ottslusd from Perwonal Insped-
tion during Visits to England. 8 Vols. #ve, 38s,

WADDINGTON'S (Dnrgl The Condition and Prospeets of the
Greek Church. New Edition, Feap, Neo, 2. 6d.

WAKEFIELD'S (B. J.) Adventures in New Zesland. With
some  Acconnt of the Beginning of the British Colopisation of the
Istand. Map. 2 Vols, Sve. 254

WALKS AND TALKS. A Story-boek for Young Children. By
AUNT Ipa. With Woodents. 10mo. Br.
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WARD'S (Roseer Pruxer) Memoir, Correspondence, Literary and
Unpublished Diaries and Remains, By the Hoy. Eomuxp Yuirps.
Portralt. £ Vols. 8vo, 26s.

WATT (Janus); Origin and Progress of his Mechanical Inventions.
Ithastrated by his Correapondeunce with his Friends. FEdited with an
Introductory Memoir, by J. P. Muikurap, Plates. 3 vols, 8vo,, 45s.;
or Large Paper. 4to,

WELLESLEY'S (Rrv. Dz.) Anthologia Polyglotta; a Selection
of Versions in various Languages, chiefly from the Greek Anthology.
8vo, 154.; or 4to, 422,

WELLINGTON'S (Tne Duxe or) Character, Actions, and Writings.
By JuLks MauRks. Second Edition. 1s, 6d.

«w—- Despatches during his variots Campaigns.
Complled from Official and other Authentic Documents. By Cow.
Guawoon, C.B. New Enlarged Edition. 8 Vols, 8vo. 21s, each.

e« Beloctions from his Despatches and General
Orders. 8ve. 18s,

o rmmeenee - Speeches in Parliament. Collected and Arranged
with hiz sanction. 2 Vols. 8vo. 42s,

WILKIE'S (818 Davip) Life, Journals, Tours, and Critical Remarks
on Works of Art, with a Relection from his Correspondence. By ALnax
CUSNINGRAN. Portrait. 3 Vole. 8vo. 42

WILKINSON'S (8iz J. G.) Popular Account of the Privale Lifc,

Munnors, and Customs of the Ancient Egyptisns. With 500 Woud-
cuts. 2 Vols, Fost Bve, 1%,

Dalmatia and Montcnegro; with a Journey to

Mostar in Hertzegovina, and Remarks on the Slavonle Nations. Plates
and Woodeuts. 2 Yols, 8vo,  42s

- - - Handbook for Egypt.—Thebes, the Nile, Alex-
andris, Calro, the Pyramids, Mount Sinal, &, Map. Post Bvo. 15s
(G. B.) Working Man's Handbook to South Aus-
tratia; with Advice to the Farmer, and Detalled Information for the
saveral Clanses of Labourers and Artisans, Map. 18mo. 1z 6d.
WOOD'S (Ligwr) Voyage up the Indus to the Source of the
River Oxus, by Kabwl and Badakhshan., Map. &ve. 14s.
WOODWARD'S (B. B) Handbook of Chronology and History ;
Alphabetically Arrasged to Facilitate Reference, 8vo,
WORDSWORTIH'S (Rxv. Dr.) Athens and Attica. Journal of a
Tour. Third Edition. Flates, t 8vo. Ne. 6d.
- King Edward h's Latin Grammar, for the
ke of Schools. 10 Efion, re¥ised. J¥wo. s 6d.

First Latin Bogk, or the Accidence, Syntax
and Prosody, with Eoglish Translation for Junior Classes. “Second
Edition, 12m0, 21,

WORNUM (Raren). A Biographical Dictionary of 1talian Painters :
with a Table of the Contemporary Schools of Italy. By & Laboy.
Post Bvo, 6a.64

WORSAAES (J. J. A)) Account of the Danes and Northmen in
Fuogland, Sootland, and lreland, Woodeuts. 8vo. 10s. 6d.

YOUNG'S (Dn. Tuos.) Life and Miscellaneous Works, edited

by Drax Pracock and Jonx Lerrcn, Portralt avd Plates, 4 Vols.
8vo. 15s. each.































