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PRETFA

It was at the National Exhibition of Flox
of the unification of Italy, that a really use
of the country was for the first time made ;
resources were found to be of far more impo
although the greater part of the specimens |
below the surface, and represented unworke:

The writer of the present work was dele
mission for the International Exhibition of
provinces of the kingdom, in order to com ]
to be sent to London, and thus had peculi
made on the spot on various former occasio
to the Journal of the Society of Arts in Lq
the present work, which was prepared for th
with the view to interest foreign capitalist
enterprise in a country which, after having o
from mature age, has now risen, Pheenix-li

of liberty and education, and moreover p
virgin soil, with inexhaustible supplies of
lead, and nickel, not to speak of numerous
antimony, and other metalliferous and eart
A supplementary chapter has been added
in 1867, giving the geological and chenj
mineral springs of Central Italy, with thq
medical notices of each spring, compiled |
esteemed writers on the subject. If the
is directed to embark in more extensive cJ
medical men and invalids are drawn to tb,‘
perusal of these pages, it will amply repuy

paring the present memoir. ;
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REFERENCES TO MAP.

NAME OF QUARRY. QUALITY OF MARBLE.
1 Crestola .......eeeeeensStatuary.
2 Mossa ... ..Veined statuary.
3 Cavetta .... ..Statuary.
4 Z 8 y, bardiglio.

5 Poggio Silvegtro......Statuary.

8 Carpevolaand Finoo-
chioso Btat
9 Fossa degli Angioli
10 Piastrs ccoeeveeernns
11 Grotta Columbara
12 Ravaccione .........
13 Canal Bianco ...... . Best ordinary.
14 Vallini ... cceceveeneersOrdinary and white marble.
15 Porcinacchia .........Veined white, bardiglio.
16 Boccanaglia ............ Veined white, bardiglio, pao-
nazzo.
17 Pescing .cccveerssneneesn Veined white, dardiglio, brec-
cla,
18 Calacatts ....e:.eeeesee.Statuary, veined white, bar-
diglio,
19 Canal Picinino ... ..Veined white, dbardiglio.
20 Valbona ...............Veined white.
21 Fantiscritti ............Blueish ordinary.
22 Para . .ee. ] Fine veined white, procurable
in enormous blocks.

Ordinary and white marble.

27 Falcovaja .......uees....Statuary, ordinary.
28 Carchi 8
29 Polla....ccceee
30 Rondone ..

32 Bottino lead mine ...

33 Fornetto .ueeecesenssss White statuary.
34 Ordinary white.
35 Ordinary white.

NAME OF QUARRY, QUALITY OF MARBLE.

36 Iron mine of buca ) White marble, with veins of
alla vena .........) magnetic oxide of iron.

37 Carchio......ees vuveee.. White marble.

38 Canal D'Agiola ......Ordinary, dardiglio.

« .. White.

) } Common white.

Best

'Y, white ordinary.
4 Mot o} BOFSEH forks,
45 La Ratta ...... u.......8late quarry.
46 Pisciarotti.. . Bardiglio fiorito.
47 Bolajo........ +...Ordinary.
48 Pancola ferruginous mineral spring.
49 Battaglino ............Common white.
50 Piastrajo ............ ...Mischio breccia.
51 La Fontana ............Bardiglio florito.
52 Sandstone quarry
53 Ditto, on Monte}Pietra da scalini.

Volegno ..
54 Capella.........ceneee..Ordinary.
55 Trambi C statuary, ordinary.
56 Vestito ......ccoseeern.. Mischio.
57 Canal Bertone......
58 Pogglo di Cipolo .. } Ordinary.
59 Vallinf «ooeeeeernnn.
60 Campo Francesco.....Statuary.
61 (No quarry as yet) ...Brecciated limestone.

62 Spond y.
63 Fond Statuary.
64 Lead vein on Monte Corchia.
65 Campani S Y-
66 Crocicchia ......ee.e.B y.

67 Monte Brugiana ..,...Ordinary.

68 Nido del Corvo ......Ordinary, sanguineous stalac-
tite.

69 Al Ficale ... ..c.o.... Mischio.

70 Sordola .. Spotted white,

71 Cerignano.....c.ousens.. White, black dardiglio.
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MINERAL RICHES OF CENTRAL ITALY.

OCHAPTER L
MARBLES.

IraLy is pre-eminently a marble-producing
country. It is to this fact that we must, in
a great measure, ascribe the splendour of her
palaces and other public and private struc-
tures, in which not only the architectural
ornaments, but frequently, as in tho case of the
cathedral at Milan, the entire cdifice, is built
of the finest marble. We almost instinctively
associate the names of Grecce or of Italy with
statuary and other white marbles. ‘The em-
ployment of this stone, 80 invaluable for orna-
weutal work, from the case with which it can
be chizelled, dates from the remotest antiquity,
for we find various works of art sculptured
in it by the Grecks and tho carly inhabi.
tants of Italy. Long before the foundation
of Rome, the Etruxaus possessed skilful
sculptors, whose productions weie aftorwands
held in high estimation by the Romans.

At the present day, few if any quarrics
aro worked in Greece, 80 that alost all the
statuary and white architectural marble em-
ployed throughout Europe and America is
derived from the Apuan Alps.

From the circumstance of tho marbles at
Carrama (Massa Carrara) being found within
a few miles of the ancient port of Luna, whero
it was employed in making the wall of the
town, we may understand how the Romans
should have turned their attention to it at
an early period.

In the 16th century, the excavation of sta-
tuary marble was oxtended to Seravezza
( Lucoa), a town about ten miles east of Car-
rars, in the same range of mountains, while

only within the last thirty ycars the marbles
above the intermediate town of Massa ( Vassa
Currara) have been worked. These towns
are situated at the foot of the mountains
on tho threo little rivers, Carrione, Seraversn,
and Frigido respectively. Each of theso
rivers flows through a docp valley it has cut for
itselt in the rock, numerous torrents on eithor
side forming so many lateral valleys, so that
the mountains have ridges often as sharp as the
roof of a house. Two quarries of white nar-
ble also belong to the intermediate commune
of Montignoso. On the north side of the
Apuan Alps, behind Carrara and Seravezza,
aro the two communcs of Vagli-sotto and
Fivizgano, where the marbles are equally
abundant, but have not yet been worked. At
the entrance to the Gulf of Spezia there isa
small indication of white marble in the terri-
tory of Sarzana. IFor thesake of simplicity. 1
will treat of the marble from these communcs
under sepatate heads, only including Monti-
gnoso under Masa. The information ob-
tained rospecting theso esources of marble
supply has involved an incrediblo amount
of investigation, and being now for the first
time presented in so detailed a manner, tho
reader will pardon me if I givo an im-
perfect description of this highly important
district,

After having described the marbles of the
Apuan Alpe, I will speak briefly of the marbles
found near Spexia (Genca), the Monti Plaani
(Pisa), Campiglia (Grosseto), Elba ( Leghorn),
and the Montagnuola Sencse (Sicana).

B
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APUAN ALPS.
1. CARRARA.

TuE magnificent white marbles which have
been beautifully described by Stasio as the
snow-white metal, nivea melalla, approach
within a mile of Carrara, at the villages of To-
rano and Miseglia, Two spurs descend from
Monte Sagro towards Carrara, suddenly termi-
nating in the slopes above Torano; they enclose
a deep narrow ravine, having a nearly straight
course to its junction with the Carrione. The
steep sides of this precipitous valley are en-
tirely composed of white marble, and are
quarried in their whole extent, according to
the caprice of the respective proprietors, who
mine %ere and there, as they consider the
quality of the marble likely to be best. This
is the valley whence most of the Carrara
statuary marble is obtained, the names of the
princifa.l quarries producing it being in order
as follows:—Crestola, Cavetta, Zampone,
Poggio Silvestro, Betogli, Mossa, and Pol-
vaccio. Berthier ( 7' des essais, tom. 1., p. 614)
gives the analysis of a specimen of Carrara
statuary marble, which is almost pure car-
bonate of lime, but without saying from what
quarry it came :—

Lime. 554 or, Carbonate of Lime.. 98°1

M: . 04  Carbonate of Mag-

Car 432 LT SN 09

Clay and Quartz... 1° Clay and Quartz ... 10
100°0 1000

I will refrain from giving any calculation
of the thickness of the beds—which, how-
ever, is very considerable—as it is a difficult
matter to trace them to their base, on ac-
count of the vast amount of débris lying about
in every direction; planesofcleavage are also
very numerous; oxide of iron has frequently

enetrated into scarcely perceptible fissures,
mparting to the marble around a dirty red-
dish-brown tinge, and rendering it unfic for
use.
Numerous thin talcose beds occtir here,
accompanied by gypsum, sulphur, tale, pure
white rhombohedral crystals of dolomite, and
crystals of iron pyrites a sixteenth of an inch
in the cube. By far the most interesting
mineral is the quartz, which crystallises in
the cavities of the marble, sometimes attain-
ing one inch in length. It is perfectly limpid,
whence the name Carrara diamonds. Some
which I procured enclose foreign substances. I
observed that in general they Eresented a very
small point of attachment to the rock. These
numerous associated minerals are eagerly
sought for by the quarrymen, as they accom-
pany the best statuary marbles. They are
known as Madri-macchie. Some fissures thus
filled up are several inches in thickness, others
do not exceed one line in width, and contain
a few scattered crystals of iron pyrites, firmly
imbedded in the marble on one side. It is

-

due, I consider, to the oxidation of these
crystals that, on exposure to the air, the
marble is discoloured and tinged reddish-
brown.

As the’ statuary marble is the most highly
crystallised, it is the most difficult to obtain
free from flaws, though slightly veined white
forms the mass of the mountains, and might
be obtained to any extent desired, provided
the market were good, and a better system
of working introguced. The saccharoidal
structure of the statuary marble is most perfect
north-east of Cararra, and thence to the Al-
tissimo ; in other parts it is less 8o, until it is
scarcely perceptible. I would ascribe the
coarseness of the grain to slower cooling.

The slopes below the quarries are often
covered with masses of marble detached. by
frost, or loose angular fragments blasted by
the men and thrown down the mountain side
for the purpose of uncovering the best beds.
These steep inclined planes, termed ravaneti,
afford the means of rolling down the blocks
of marble from an immense height, no me-
chanical contrivances being employed ; they
reach the bottom carrying along with them
much débris. Being pure white, and not
weatherworn and grey, like the rest of the
mountain, these ravaneti, or rubbish slopes,
present a dazzling appearance in the sun, and
may be readily distinguished for seven or
eight miles, as a characteristic feature in the
landscape.

CresToLA and CaverTA quarries produce the
most esteemed marbles, having when polished
a delicate and almost waxy hue,due to the

resence of a small quantity of carbonate of
iron. The crystalline acets are very large, and
are easily seen even in a finished statue. Cres-
tola marble is highly prized for its tenacity ; it
can be worked into the finest forms in sculp-
ture, so that the sharpest edges can be
reserved ; this is not so much the case with
olvaccio and Betogli marble.

Pogaro SiLvesTro quarry, precisely on the
opposite side of the valley, produces marble of
a superior quality.

BerocLr marble must not be left at the
quarry a long time exposed to the air before
it is used, as under such circumstances it de-
teriorates, losing considerably in specific gra-
vity ; so that it becomes unfit for many pur-
poses. If a thin slab be left for some time
supported against a wall it sometimes bends,
owing to the slight degree of elasticity that it
possesses. Repetti mentions that the inferior
degree of density in structure renders it pe-
culiarly liable to the reception of colour, and
Sig. Monti has assured me that, when ex-
posed to the air of London, the soot penetrates
to the depth of 1 or 1} inches in a very short
time, s0 Smt it disintegrates at the surface.
Nevertheless, as Betogli marble is easy to
work, it is liked by sculptors, and for internal
decoration and statuary, not intended to be
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placed out of doors, it answers very well ; in-
deed in the Florence Exhibition last year
there was a most delicate bouquet of flowers
with leaves sculptured in Betogli marble by
Sig. Bonnanni.

Mossa quarry furnishes an exquisite opaque
marble, the nearest approach to ivory-white,
and valuable for draped statues.

PoLvaccro has a more than usually event-

ful history, For two thousand years the pro-
duce of this quarry has been brought under
the chisel of the most celebrated sculptors.
The statuary marble found here is fine-
grained, and of an agreeable white tint; it
can be chiselled with the greatest facility in
every direction, but it is impossible to assure
oneself against finding minute cubic crystals
of iron pyrites_here and there, and hard sili-
cious grains called smeriglio, much to the an-
noyance of sculptors. Polvaccio and Betogli
marbles are translucent when first quarried,
but lose this property when exposed a
long time, whereas Crestola marble retains
its translucency. One of the greatest ad-
vantages of the quarry is the ease with which
large masses of statuary matble can be ob-
gamed. Canova’s colossal statue of Napoleon,
in the Duke of Wellington’s house, was sculp-
tured from a block of Polvaccio marble mea-
suring nearly 600 cubic palms, without any
flaw. 1sawat the quarry a monster rectangular
bloqk, measuring 1,155 cubic palms, or 18
cubic metres—588 eubic feet, for which
Messrs. Fabbricotti wish to obtain on the spot
£1 per cubic palm, or upwards of £1,000.
It will most probably be purchased by the
Russian government for the equestrian statue
of the Emperor Nicholas.
. The more opaque marbles, of which there
is abundance in this valley, are called com-
mon white (marmi ordinari), in contradistinc-
tion to the statuary kinds, and from their
resistance to atmospheric action are employed
in architecture.

At the adjoining quarries of GrorTA CoO-
LuMBARA and Fossa Cava, very long pieces of
common white marble (ordinario) can be ex-
cavated ; hence was obtained the marble for
some of the lofty columns of the church of
8. Francesco di Paola at Naples. ~

CaNavL Braxoco produces a slightly bluish
ordinario, of the very best kind for architec-
tural purposes.

RavaccioNe marble is perfectly homo-

eneous, and as strong as any other for resist-
ing at the edges ; it is much used for ordinary
sculpture.

The marble beds are frequently traversed
by ramifying veins of magnetic oxide of iron,
of varying size; these appear to have ex-
erted during their formation a powerful in-
fluence on the limestones. When ouly from
a tenth to half an inch in width, the mag-
netite presents itself in the form of isolated

octohedral crystals. In the regular and

larger veins it isa lamellar ore ; the marble
in juxtaposition assumes a warm waxy lustre,
of ‘great beauty, and is susceptible of the
highest polish.  The magnetic oxide either
communicates a lovely violet tinge to the
marble, or, losing a part of its oxygen, passes
to the state of protoxide, and combines with
the carbonic acid liberated from the limestone,
becoming spathose ore, or carbonate of iron.
These violet marbles are known in commerce
as Paonazzo.

~ BoccaNaeLIA quarry furnishes paonazzo
with deep violet streaks, but the handsomest
is that from Sponda, a breccia with rounded
translucent white patches, cemented by violet
markings.

Returning as far as the first houses of Car-
rara, and then ascending the rivulet called
the Canal di Bedizzano, after proceeding a
mile and a half we turn to the left, up the
course of a branch valley, lined on either side
with important quarries. The ridge of the
mountains to the left is already familiar to
us, being that extending from Betogli to
Polvaccio.

The marble from Vara quarry has a
beautifal white colour, with slate-coloured
veins. It is much esteemed for ornamental

urposes, and may be quariied in immense
locks.

Finoconioso quarry is worked for dianco
chiaro and paonazzo, With broad and ex-
tremely handsome violet markings. The
latter beds run through the mountains in a
northerly direction to SPONDA.

FANTISORITTI, at which we now arrive, at
the head of the valley, furnishes blocks of
any required dimensions. Some of the co-
lumns for the church of S. Francesco di Paola
were procured here. The name of the quarry
is derived from an ancient Roman -
relievo, still well worthy of observation,
in spite of barbarous travellers, who, to
satisfy a morbid desire for acquisition, have
much injured it by chipping off pieces. Not
far off the names of Michaelangelo and other
eminent sculptors are cut in the face of
the rock. Such is the quantity of waste ma-
terials which has been extracted from this
quarry that the ravaneto of rubbish thrown out
has almost filled up the valley for a quarter
of a mile.

Some years ago a prodigious block of or-
dinary marble was blasted at this place from
a very elevated spot in the mountain, De-
scending along the ravaneto, and crushing the
smaller stones to powder, thereby raising a
cloud of dust likea cannon when fired, it took
fabulous leaps like & titanic football, rushing
up the opposite slope with the impetus it
had acquired, while a torrent of stones dis-
placed by it danced about and tumbled over
and over with rattling noise, dashing with
violence against the ledges of rock. Mean-
while the huge mass, once more swaying



round, again continued its headlong course,
until, having proceeded nearly half a mile,
it broke in two, but not before killing some
poor quarrymen, who could not tell where
to run. hose who have not been eye-
witnesses of such scenes can scarcely picture
to themselves their grandeur.

Once more retracing our steps to ascend
the Canal di Bedizzano, we first find on the
left the quarry of BEereIa, the marble from
which can be excavated in immense blocks,
The road at this point becomes more and
more impracticable until we arrive at Colon-
nata, where it ceases. At this village there
are numerous quarries, such as Fossa Cava,
Gro1a, and NARTANA, but want of road com-
maunication is a serious drawback to the
prosperity of this place.

Hitherto, for the mere sake of sequence, it
has been thought advisable to speak only of
the white marbles. I willnow proceed to the
coloured varieties, which are found in the
same localities as the former.

‘When the process of purification of the mar-
ble has not been completed, and when it does
not contain elements capable of crystalliza-
tion, but much organic matter, it assumes a
slate colour, streaked more or less with black
or dark grey veins. Thisis known as bar-
diglio. At Carrara, where the markings are
rare, this stone is not sought after. Perhaps
the best is that of Grora. A few quarries
produce white and black and veined black
marble.  Other varieties, though rare, are
black and gold, similar to inferior portoro
marble, and pure black, found at Gragnano
and Colonnata. Still describing the rare va-
rieties, there iz dark green, veined with yel-
low; peach-coloured breccia, consisting of
minute elements, tinted with microscopic
madder-coloured spots. The red breccia
from Monte d’Arme is among the finest in
Europe. The mischio from La RocHETT4,
a mile above Carrara, and the chrome yellow
breccia from PescrHINA were chosen for deco-
rating Napoleon’s tomb at Paris. Cocchi con-
siders these breccias to be of the same age as
the Indian yellow marblesof the Montagnuola
senese, of which more hereafter. They are
exquisitely beautiful, but, after long and
careful search, I was reluctantly brought to
the conclusion that it would be impossible to
calculate on procuring them in large masses,
for the rock, more a limestone than a mar-
ble, changes in character at the distance of
every few feet, in addition to its being often
of a very cellular structure.

To attempt any description of the first
opening of the white marble quarries of Car-
rara would be vain; they evidently sprung
into existence in very remote times. Iitrus-
can antiquities are frequently scnlptured in
marble, though they are so much worn that
jt is difficult to ascertain by its structure if
the material employed came from this district.

In the later days of Etruria flourished the
Etruscan town of Luna, since called Luni,
within eight miles of Carrara, described as
having a good harbour of refuge at all seasons
of the year. “Primum Etrurie oppidum
Luna, portu nobile.” (Pliny, Lib. iii. c. 9.)
‘What may have been the importance of
Lunibai :h cofpllxlnercial town it is difficult to
say, but the following passage from a poet of
the Lower Empire informs ugs that it wl;:esur-
rounded by snowy white marble walls, rival.
ing the lily in radiant purity :—
Advehimur celeri candentia menia lapsu
Nominis est auctor sole corusca soror.
Indiginis superat ridentia lilia saxis
Et leevi radiat picta nitore silex

Dives marmoribus tellus, qu:s luce coloris
Provocat intactas luxuriosa nives.”

(Rutilius Numanzianus; Jtiner. Lib, II. in fine.)

Ciriacus Anconitanus visited Luna, already
in ruins, in 1442, and also speaks of the vast
proportions of the marble blocks of which the
walls were built ; some of these he found by
measurement to be 8 feet by 4. ¢ Ad xii
Kal Octobris venimus Lunam vetustissimam
Ligusticse urbem, ubi primum diserta lon-
ginqua vetustate meenia vidimus.......et
cum diligentius ab occidua tanta civitatis .
parte confracta ingentiaque olim mcenia con-
spexissem, marmoreis, magnisque lapidibus
fuisse comperimus, nam viii p. long, latitudinis
vero iv. nonnullas mensuravimus lapides.”—
(Nova fragmenta, p. 16.)

The destruction of the town of Luna must
be ascribed, I think, in great measure to the
filling up of the port with alluvium from the
Arno and the Magra; indeed, after heavy
rains have fallen above Florence, it is easy to
observe a yellowish colour in the sea, on the
coastopposite Luni, derived from matterheld in
suspension. Mr. Walton, of Carrara, informed
me thatthesearetiresasmuch asa metrea year,
as measured by his pier. Luniisnow at least
1} miles from the sea, from which it is sepa-
rated by meadow land. The name is still
recognisable in the word Lunigiana, applied
to the neighbouring part of the province. I
examined many fragments of marble which I
picked up in the fields on the site of Luna,
and, from careful observation of the structure,
fully concur in the opinion of such archao-
logists as consider that it came from quarries
near Carrara. Some years ago there still re-
mained large blocks of marble, believed to
have formed part of the sea.-wall of Luna,
from the circumstance of a metal ring being

" discovered in one of them, such as were used

to attach galleys to the piers. The archi-
tects of the dark ages, in order to embellish
the churches of the neighbouring town of
Sarzana, profited by the declining state of
Luni to rob it of marble columns and squared
blocks, and these may be now examined by
any one, and easily recognised from their in-
congruity with the style of architecture of the



rest of the building. Little, indeed, has been
allowed to remain at Luni. I could only see
about a dozen rectangular marble blocks,
which I believe to be from Cairara, together
with the ruins of the amphitheatre and the
foundations of a few buildings.

The Romans, having brought over a large
quantity of Grecian statuary, especially during
the luxuriousdaysof the Empire, directed their
attention to their own beautiful white marbles
of Carrara. A passage from the fifth book of
Strabo’s Geography would show that there
must have been a considerable degree of skill
in working the marble among the inhabitants
of Luna, for he states that in his time the
Apuan Ligurians were employed in building
the most splendid edifices at Rome, where,
even in the environs, villas sprung up no way
inferior in splendour to the palaces of Persia.
—(Repetti, Sull’ Alpe Apuane, p. 92.)

In 1810, an important inscription was found
buried in the valley of Colonnata, above
Carrara, sculptured on a piece of white
marble similar to that quarried on the very
spot, and bearing the names of Decius Halerius
Agrippa and Caius Sulpicius Galba, consuls in
the 8th year of Tiberius, s.e., A.D. 22, being
the reign in which Strabo wrote, and showing
that Carrara marble was then worked.—(S.
Quintino, Atti della R. Accademia di Torino,
1823, p. 267.) I noticed two monumental
inscriptions about a mile from Miseglia, the
property of a gentleman, who had discovered
them close to his house; another, of the
time of Septimus Severus, was found in the
neighbourhood many years ago: numerous
others have, doubtless, been destroyed by the
villagers, to whom fragments of statuary
marble are but as road - metal. Polvaccio
quarry, four miles north-east of Carrara,
is acknowledged to date from Roman times,
and to be the spot whence the marble for
the Pantheon was obtained. Though ori-
ginally erected by Agrippa, B.c. 26, that
superb building is still in a good state of
preservation. DBut the most interesting relic
at Carrara is the basso-relievo, attributed to
Roman times, which I visited at the quarry
of Fantiscritti, representing Jupiter, Hercules,
and Bacchus standing together. It is sculp-
tured on the vertical face of the living rock, in
a very inaccessible part of the quarry, several
hundred feet above the valley. It has ex-
cited great attention from antiquaries, but the
age cannot well be determined. I append an
engraving of this inscription, kindly copied
for me by Prof. Pelliccia, at Carrara.

Pliny says that Mamurra, a Roman knight,
and prefect of Casar’s smiths in Gaul, in-
crusted his villa, on the Mons Ceelium at
Rome, with Lunar marble, all the columns
being of the same stone, and that he was the
first Roman who thus employed marble for
house decoration. (Pliny; Lib. i., cap. 36,
sect. 7.)

On the very reliable authority of Repetti,
who was a native of Carrara, the following

ROMAN BASS0-RELIEVO, SCULPTURED ON THR Roox

AT FANTISCRITTI QUARRY,

objects of ancient Rome have been verified to
be of Lunar or Carrara marble :—

The doorway of the Pantheon,

The theatre of Gubbio.

The palace and arch in Via Domiziana.
The baths of Caracalla.

The bust of Cicero in the Borgia museumn.
VApollo Belvedere, excavated at Nero’s Villa,

mentioned by Pliny. (Repetti; Sopra I’ Alpe
Apuane, p. 177.)

The first mention of the word Carrara, as

far as I can learn, is of the year A.n. 963. Re-
petti, with what truth it is difficult to say

RoxAN CipPus FOUND AT COLONNATA, NOW IN THE

ACADEMY OF FINE ARTS AT CARRARA,



derives the etymology of the word from
Curro, or waggon, in which marble is con-
veyed. The root is also found in the word
Carrione, the name of the river passing through
Carrara, while the arms of the town are still
a cart wheel. Other authors consider it
more probably derived from the gallic word
quarriera or carriére, quarry. Frederick Bar-
barossa, an Emperor whose name I have in
three instances found associated with mines
and quarries, issued Imperial diplomas in 1183
and 1185, giving the Bishop of Luni, among
other things  Curtem Carrarice cum Alpibus
lapicidinis etiam marmorium cum montibus,
&c.”—(Quoted by Repetti, Op. Cit., p. 35.)

Che nei monti di Luna dove ronca

Lo Carrarese che di sotto alberga,

Ebbe tra bianchi marmi la spelonca

Per sua dimora, onde a guardar le stelle

E’l mar non gli era la veduta tronca.”

~ Dante; Inferno, Canto xx. v. 49-54.
In the dark ages marble was extensively

employed in Tuscany for building churches
and palaces. Agostino del Riccio men-
tions that Carrara marble was brought for
the cathedral of Florence in 1366 and 1389,
though white marble had been previously ob-
tained from Rosia in the Senese, in 1364, of
which more hereafter. But particularly gt
the time of the first sovereigns of the Medicis
dynasty were the quarries worked to any
extent. The Grand Duke Cosmo I. had
a great passion for the fine arts, and was a
liberal friend to architects and sculptors. Buo-
narotti, better known as Michaelangelo, was
commissioned to undertake many great works,
and not being able to trust to others to select

the best stone, frequently went to Carrara -

to visit the quarries, stopping there for several
months at a time. He directed his atten-
tion to that of Polvaccio, renowned for the
size of the blocks, and which had furnished
him the material for his celebrated David,
in the Piazza della Signoria at Florence.
Vasari says that Simon of Fiesoli had already
roughed out the block to make a colossal
statue, but having modelled it so badly, the
work was abandoned. Michaelangelo had
long looked at it with envy, and some years
afterwards, applied to have it given to him.
Soderini, the Mayor of Florence, who con-
sidered the block as useless, more especially
as it was worked out between the legs, and
judged that anything would be preferable to
leaving it in the state in which it then was,
handed it over to him. Michaelangelo, then
only twenty-nine years of age, modelled the
figure of David holding a stone in his hand for
the front of the Palazzo Vecchio ; the idea being
that as David had defended his people, and
ruled them with equity, so whoever held sway
in Florence should defend it courageously and
govern with justice. The statue was executed
in the cath , and taken to its destination
suspended by ropes and enclosed in a wooden

frame. Pier Soderini, as is well known, con-
sidered it necessary to some criticism,
and while expressing his delight, said that he
thought the nose was too large. Michael-
angelo perceiving that the poor Gonfaloniere
was utterly ignorant of the merits of his pro-
duction, pretended to take the hint, and
having dexterously picked up some marble
dust, jumped up on the scaffolding erected
round the statue, and, arrived at the height of
the head, he seized a chisel in the sight of Sode-
rini; he feigned for some time to work away
at the nose, letting the dust fall by degrees.
At length, looking down towards Soderini,
who was intently engaged in watching the
operation, he said, ¢ What do you think of it
now ?” ¢ That pleases me more,” cried Sode-
rini, whose amour-propre was satisfied ; * you
have imparted life to it.” Poor Soderini’s pre-
sumptuous criticism has immortalized him.
(Vasari; Vite de’ pid eccellenti pittors, scultors
ed architetts, Bologna, tom. i. pt. 1, p. 142.)
Michaelangelo received 400 crowns for his
work, which was erected in 1504, and has
ever since remained exposed to the open air
on the Piazza della Signoria. Unfortunately,
the left arm was much injured in a riot in
1527, but still this statue procures the admira-
tion of all who have seen it.

Michaelangelo subsequently visited this
quarry on frequent occasions, and chose, on
the spot, the blocks for-those speaking statues
of Day and N ixf'ht, Dawn and Twilight, on
thetombs of Juliano and Lorenzo de’ Medici,
in the church of San Lorenzo (Vasari; Vite
dei piik excellenti pittori, scultori, ecc ; Siena,
1793, tom. 10, p. 61), which must have
left on the mind of everyone who has ex-
amined them the belief that they only want
life to be perfect. Some of my readers mnay
not be familiar with Michaelangelo’s vigor-
ous lines on this statue of Night, in reply to a
sonnet by Strozzi :—

¢ Grato m'? il sonno e piu l'esser di sasso,
Mentre che il danno e la vergogna dura;

Non veder non sentir mi d gran ventura:
Pero non mi destar ; deh ! parla basso.”

Michaelangelo, visiting Carrara in 1515,
is said by Vasari to have proposed to convert
the summit of the hill north-east of the town
at a distance of five miles from the sea,
into a gigantic statue, which might serve
as a landmark for vessels sailing by. About
the time of which I am speaking, the Nep-
tune of the fountain of Ammanato, and the
group of Hercules destroying Caccus—also
in the Piazza della Signoria at Florence—
were chiselled from blocks taken from the
Polvaccio quarry. Vasari speaks very highly
of the quality of the marble from Polvac-
cio, saying that it is easy to work, and
that the artist is less liable to find imperfec-
tions in it than in many others. (Vasari,
tom. 1. p. 15. . . Edition.)

The MSS. Public Archives of Carrara,



which I examined, give the number of quarries
in the commune granted to various persons
during the last eighty years; but, of course,
all are not worked.

1779 ...... 430 Without counting those

1815 ...... 434  entirely abandoned.
1830 ...... 467
1845 ...... 559
1860 ...... 656
2. Massa.

It was only in 1636 that Counts Paolo and
Michele Guerra, together with two other
citizens of Massa, Sig. Compagni and Gior-
gini, determined to investigate the nature of
the marbles of Massa, bringing over a master
quarryman from Carrara to commence their
operations; but up to the year 1850 little pro-
gress could be made, through the incessant
jealousy of the Carrarese, who sought to crush
this new enterprise in order to retain their
monopoly. I have even been informed that
certain merchants sold inferior Carrara mar-
ble as the produce of Massa, in order to depre-
ciate the value of the latter. About 10 years
ago the fact of Massa marble being of excellent
quality seems to have been so fully established
that henceforth the Carrara opposition was of
no avail. The number of quarries opened al-
ready amounts to 80 or 90, and they are
constantly on the increase, for not a tenth
part of the mountain has been examined with
due attention. To the present moment how-
ever, most of the proprietors sell their marble
as Carrara stone, for such is the value of a
good name and the force of public prejudice,
that while there would be considerabledifficulty
in selling blocks to please connoisseurs if they
knew it were Massa marble, in their ignorance
of the fact they are perfectly satisfied with
the material.

The first marble quarries in ascending the
Frigido are those of the Canal del Fico, a
lateral valley descending from Monte Roc-
chetta on the watershed line bétween Massa
and Carrara. A group of a dozen quarries
have been opened at the higher pairt of the
valley, by Guerra, Brothers, Michele Guerra,
- Hahner, and the Compagnia marmorea ita-
liana. 'The section of the stratain descend-
ing order is as follows :—

Somewhat schistose rock, limestone and
impure marble.

Statuary slightly veined.

Veined and spotted white architectural
marble (moschetato).

‘White marble (binnco chiaro).
ardiglio, 60 feet thick,

Greyish limestone (grezzone), 1,000 feet, at
the base of the marble series.

Palzozoic schists with quartz, the same rock
in which are found the copper veins of
the Frigido.

8

SarNero, GuarieLMo, CrurFr, and Cava
Granpe furnish more or lese yellowish sta-
tuary of second quality, but hitherto not in
large blocks. A peculiarity of the Bardiglio
from Saineto is, that when first quarried it
seems to be of an uniform dark slate-blue
colour, but by exposure to the air and the sun
the ground fades, so that the veins come out
in stronger relief.

Passing the ridge of the mountain epur to-
wards the north, we first enter the quarry of
PI1ANELL4, in the parallel Canale di Casetta,
and then the quarries of P1asTroNE and Pras-
TRICCIONE. Perhaps no spot could be more
favourable than this valley for observing the
stratification of the beds below the marble;
in the lower part they are horizontal, while
in ascending the valley they curve downwards,
until, at Piastrone, the property of S8ig.
Michele Guerra, they are nearly vertical. I
should consider the vertical position of the
white marble beds at Piastrone a circumstance
offering great advantage in making columns,
especially as they might be obtained 30 or 40
feet long, for they would lay in the same po-
sition in the building as in the quarry, where-
by the pressure would be retained in the di-
rection in which it had always been exerted.
Piastrone extends to the crest of the hill,
overlooking the Carrara quarries ; indeed,
Gioia adjoins it on the opposite slope, and is
the continuation of the very same mds. At
Piastrone is quarried a very pretty white
architectural marble, dotted over with small
slate-grey spots, of the size of a fly, inter-
spe with veins, whence its name bdianco
moschetato. In England it is preferred when
the fine veins predominate ; in Holland when
much spotted and veined ; and in Belgium
when there is only a small quantity of spotted
markings.

Following the river to the place called
Pollo (source) del Frigido, because the Frigido
there receives an abundant perennial supply
of water from a subterranean chasm in the
rock, although by no means at the head of
the water-course, we pass the hamlet of Forno,
situated among Palmozoic schists, and arrive
at Biforco, the junction of the Canali di
Cerignano and del Fondone, where the white
marble strata again appear. From this point
the principal proprietor is Sig. Wagner. The
Canal di Cerignano yields ordinary marble
and white, easily distinguished from all
Carrara marbles by the minuteness of the
grain ; being opaque white, it is very good for
architecture and statuary. The statuary
marble from Eveesia quarry, on the left
slope, is excellent to work, having no quartz
grains, and being of fine but distinctly crystal-
line structure. Sig. Wagner is now pushing
forward a track along the Fondone, for the

urpose of transporting the magnificent marble
tely discovered at that place. Rava, for
instance, on the left bank, yields the best



ordinario; and higher up, FoNDONE, a per-
fectly new quarry, contains a vein of
statuary marble with so delicate a rosy
tinge as scarcely to be perceptible by ordinary
observers. A little below Biforco, on the
northern side of the valley, is a quarry, AL
FicaLg, whence a superb new red breccia with
wax-white ground is obtained, of which
several specimens may be seen in the Inter-
national Exhibition.

A few quarries are situated high up the
Cauale di Antona. The statuary marble
from Campo FRaANCEsco, belonging to Sig.
Landriani, is of first quality, and may be
sawn into extremely fine slabs, as for inlaying,
&c. ; it does not chip or form scales by the
blow of the hammer, as do many marbles,
and is consequently admirably adapted for
flowers and very fine monuments. Prof.
Isola, of Massa, exhibited last year a highly
ornamented looking-glass frame and stand
made of marble from this place. The ordi-
nary marble of Campo Francesco, is extremely
strong, and has a blueish tinge. :

Close to the summit of Monte Carchio, on
the south side, is the quarry called Carcaio.
The ordinario at this place is whiter than
usual, and is peculiarly sonorous, so that on
giving detached blocks in the quarry a heavy
blow with a hammer, they ring with the
clear musical note of iron striking on an
anvil. As might have been anticipated, it is
extremely strong, and the edges may be made
very sharp; nevertheless, some say it is diffi-
cult to work. Bardiglio, with veins and
patehes of whitish grey, likewise occurs here,
but it is of inferior quality. At the base of
this quarry is that of Caromigrro. The grain
of the statuary marble is fine and the colour
good, but nothing could hitherto be done for
want of a road to Montignoso, the only way
by which it could be conveyed. These are
the lower beds resting on Palmozoic micaceous
schists. Without further experiments it can-
not be judged whether the marble could be
obtained in sufficient quantities free from
impurities.

The two latter quarries are in the Com-
mune of Montignoso, and adjoin those on the
Tuscan side, near Monte Cappella, on the
rivulet Serra.

Lastly, we may specify a few of the new
quarries found on the Canal di Resceto, a
torrent rising in Monte Tambura, with its
lateral branches. A mile above its junction
with the Frigido, on the north side, high up
the mountain and overlooking Casania, is N1po
bvEL Comvo. This quarry produces statuary
and also white marble (bianco chiaro), which
cannot be recommended on account of the nu-
merous veins of calcareousspar running through
the rock; this, being of unequal hardness,
causes it to split while being sawn or worked.
On the other hand, at the base of the white
marble is found an exquisite sanguineous

breceia of the most varying colours. The basis
is white, from crystalline statuary to compact
marble, and even to calcareous spar. In-
terspersed with this are rose-red streaks, tinged
at the edges with delicate warm yellow
and other colours. Thers is but little ce-
menting matter, and that little is é)erfectly
free from schist, so that go one one could mistake
it for the mischio di Seravezza, to be elsewhere
described. From the difficulty of obtaining
thislovely stone in large quantities, or guaran-
teeing what it may be previous to sawing a
block, it sells as high as statuary marble ; the
more 80 a8 it often contains flaws: but with
all these difficulties I conceive it might be
employed to great advantage in inlaying.
Count Guerra has sent two table-tops of
this stone to the International Exhibition,
one of which most persons will agree to be
unsar in beauty by any marble in the
building. Although } an inch thick, such is
its translucency that, by placing a candle un-
derneath, therose-red streaks come out quite
distinctly.

A little above Casania is a mill at the junc-
tion of the Canali di Resceto and dell’Olmo.
In the latter valley there is not the trace of
a road, but the quality ofthe statuary marble
is excellent. At Pavazzuoro quarry, for
instance, are beds of very strong, fine-grained
white (bianco chiaro), fit for ornaments and
out-door sculpture. The works are only ex-
perimental. )

TanEero quarry is at the head of the Val-
lata di Taneto, a branch of the Canal dell’
Olmo. The geological section is here very
similar to that on Monte Corchia, above
Levigliani, namely :—

Fine grained white ordinario.

Bardiglio.

Variegated breccia.

Miechio, like thatof Seravezza.

Compact liver-coloured limestone, perse-

chino.

Grey limestone.

Girezzone.

Paleozoic schists.

From elevated spots the dip of the beds of
marble may be distinguished all the way
from this place to Piastrone, being harder
than the rocks below, so that they form a
kind of vertical wall, and at their base the
schists form a gentler slope.

Count Guerra has pushed his researches
to the summit of the mountains, where he
has commenced the quarry of VEsTITO at a
point within a few minutes’ walk of the ridge
connecting Monte Altissimo with the Tam-
bura. The mischio of Vestito would most
probably answer very well for inlaying
columns, &c., and is very similar to that of
Rondone, at Seravezza.

The quantity of Massa marble exported
from the beach is rapidly on the increase, and
was already a source of considerable revenue
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to the late Government of Modena. The
following table was given to me by Count P,
Guerra :—

T E di “ A
Yoars. | oported. | fevied. - porans:
. £ 8 i £
1836-1845 | 1,189 16916 1 16
1846-1855 | 15,048 | 1,870 12 | 137
1856-1859 | 19,992 | 1,196 10 | 800

The present Government has abolished the
tax, in place of which a toll of 2 francs (1s. 8d).

is levied by thetown on every two-ox waggon

load passing through the gates.

There are 11 sawing mills with 55 sawing
frames, at Massa, and 9 circular machines for
polishing slabs and flagstones. In 1847
there were only 2 mills, with two sawing
frames each, and 2 polishing machines.

8. SERAVEZZA.

As at Carrara, by far the most important
and extensive beds at Seravezza are lower
liassic white marble, as between Seravezza
and Ruosina; the best and most abundant is
that of the Falcovaja quarries, on Monte Altis-
simo, eight miles north of Seravezza. Here the
limestone, to the very base, has been trans-
formed into white marble of great beauty.
The stratification is completely destroyed ; it
is difficult to find it free from veins, but the
{:llowish tinge of the finer parts causes it to

much prized.

Nothing can be grander and more imposing
than the sight of Monte Altissimo, as it sud-
denly barsts into view in ascending the little
rivulet Serra; one can scarcely believe that
these precipitous crags are composed of sedi-
mentary rocks. The mountains here form
an amphitheatre, with rugged bold summits
rising to the height of 5,440 feet; o steep
is the ascent of its almost perpendicular
flanks, that it can only be approached on
one side. The whole summit of Monte Al-
tissimo seems to have borne the brunt of more
than its share of thunder storms and tem-
pests; it is rugged and denticulated in the
most surprising manner ; the crest in many
places is as narrow as the ridge of a roof. At
a distance I should at first have pronounced
it to be the interior of a volcanic crater.

Towards the east of Monte Altissimo the
summits of the mountains are chiefly com-
posed of white marbles; such as the Pania
della Croce and the nearer Alpe di Levi-
gliani, a branch of Monte Corchia. It is
an inexhaustible and little explored field
of wealth. All these lofty mountains
are in Tuscany ; Monte Carchio, two miles
west of the Altissimo, forms the boundary
beween it and the province of Massa.Carrara ;
and no soouner do we reach the crest than the
eye soars, as in a panorama, over the very ex-

tensive series of quarries that we have been
describing, extending with little interruption
above Massa to Carrara.

Up to the 15th centary it would ap-
pear that the Tuscans invariably obtained
their statuary marble from Carrara, which
then belonged to the Marquis Alberigo
Malaspina, at whose death, in 1519, Carrara

into the hands of the Cibo family.
t is said that Leo X., who was a Medicis
himself, having heard that in the Flo-
rentine dominions there existed, on Monte
Altissimo, one of the loftiest peaks, marbles
of the same quality and beauty as those of
Carrara, ordered a letter to be written to that
effect to Michaelangelo, who was then at
Carrara, superintending the excavation of the
stone for the tombs of Juliano and Lorenzo.
The sculptor, to whom the announcement
wasby no means new, whether from fear of
offending the Marquis Alberigo, the lord of
Carrara, to whom the quarries necessarily
brought in a very considerable revenue, or
from dislike to go so far, thereby incurring
great loss of time, did not seem to desire to
ay any attention to thecommand. He was,
owever, compelled to comply, in spite of the
manifold objections he raised on the score of
the expense, which turned out perfectly cor-
rect. ing into the enclave of Tuscany,
which took in the valleys of the Versiglia,
not long before ceded to that government, he
ascended the Altissitno above Seravezza, and
discovered an eligible spot for a quarry on
the Costa de’Cani, on Monte Capella, in 1518.
He then speedily completed five columns, one
of which was taken to the church of San Lo-
renzo, in Florence, in 15621, (Giov. Cambi;
Cronica fiorentina) the rest still lay on the
shore near Pietrasanta when, thirty years sub-
sequently, Vasari wrote his life of Michael-
angelo.* Thus did the Marquis Alberigo,
spoiled of his monopoly, become one of the
bitterest enemies of Michaelangelo. (Vasari;
Vite dei pidk eccell. pit. ecc., tom. 10, p. 98.)

Michaelangelo had a very laborious task
before him. He is acknowledged to have
been an universal genius, emphatically styled
‘“the man with four souls ;" but it may not
be generally known that on this occasion he
had become a road engineer. The first ne-
cessity for him was to make communication
through several miles of the most rocky
country, along the narrow valley of the Serra.
This object being toa certain degree attained,
he was able to ship off his blocks for convey-
ance by sea, and up the Arno to Florence. He
appears to have been extremely averse to the
task, and writes to his sovereign in very quaint
and plaintive style,  The mountain in which
the quarry has to be made is very rugged ; the
peasants excessively ignorant of the duties re-
quired of them; great patience and a long

* These columns were never put up on the
fagade of 8. Lorenso.




time will be requisite before the mountains
will be made accessible (addomesticati), and
the men trained (ammaestrati).” (Quoted in
Studj di Statistica sull’ Italia, Torino, 1859.)

To show what progress these quarries of
statuary and white marble, and those of
mischio and bardiglio mentioned above, must
have made after the lapse of a few years, I
will quote a passage written by Cosmo I. to
Matteo Inghirami, in 1565 :—** For our part,
and the works in our State, we will not, in
any way whatever, permit the marbles of
Carrara to be employed.”—(Repetti, Diz.,
tom. v., p. 264.) We soon find other sculptors
and architects besides Michaelangelo and
Vasari proceeding by royal mandate to the
valleys of the Versiglia. Amongst others,
Giovanni Bologna went there two years later,
in 1567-8. The conveyance of the blocks of
marble to the coast in those days would seem
to have been an event for the town, if we may
judge from a letter of Giovanni Bologna to
Prince Francis of Tuscany, in which he de-
scribes at some length one of his trips from
Seravezza to the shore, amid the ringing of
bells, the clang of all kinds of wind instru-
ments, and the noise of men and women
shouting palle ! palle! From this time the
interest of the Grand Duke Cosmo I. and his
son and successor Francis 1., in the mineral
wealth of the newly-explored mountains in-
creased to such a degree that we find the
Medicis sovereigns making Seravezza their
summer retreat, locating themselves in a
palace in that town. Here they delighted to
while away their time amid the glorious
scenery of the marble mountains, and spent
many an hour in trout-fishing in the streams.

But this sudden prosperity was not to last.
The favour of princes is proverbially fickle.
Mining cannot be permanently successful in
the hands of any but practical people, and all
the restrictions put upon it by the Medicis, by
which they constituted themselves sole pro-
prietors of the minerals and marbles of the
state, was the surest way of destroying this
branch of industry. That splendid family,
steeped in crime, had probably thought to
propitiate high Heaven by erecting marble
altars, and to screen themselves under
marble vaults; or, to quote the remark-
able and truthful words of Roscoe in refer-
ence to the statue of Lorenzo de’ Medicis,
of which 1 have spoken above; * As the
Egyptians embalmed a putrid corpse with
the most precious odours, so artists and poets
too often consecrate their divine talent to
the most worthless men.” But these princes
were soon extinguished in ignominy, and the
quarries fell into oblivion. Things remained
in this state up to the latter half of the eigh-
teenth century, when Leopold I. released the
marbles from government monopoly.

In 1827 there were only eleven small
quarries in the territory of Seraverza. In
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1820, Signor Borrini began to re-open
quarries on the Altissimo, which had been
neglected during two centuries, and discovered
that of Polla. In 1840, Borrini, with some
other gentlemen, started a company for
working the marbles of Monte Altissimo,
under the title *¢ Sancholle and Co.,” consist-
ing of 1,800 shares, each of 1,000 Tuscan
lire. Of the Ordinario, from the Polla
quaity, on Monte Altissimo, are those em-
ployed from 1835 till very recently in mak-
ing that series of statues of celebrated Tus-
cans under the portico of the Palazzo degli
Uffizi, at Florence, which were the result of
lotteries patronised by the government. The
statue of *¢ Florence Victorious,” in the Salone
ducals, is equally of Altissimo marble.

At Favroovasa quarry the bianco ordinario
rests immediately on the grezzone, a yellowish
grey limestone, with white veins and mark-
ings. The ordinarioat this place is white, hard,
sub-translucent, and homogeneous. It has
not the blueish tinge of that from Ravac-
cione, Fantisaiitti, and other quarries at
Carrara. The extent to which this quarry
has been worked may be judged from the
immense size of the chasms cut in the rock
at several points. Accompanying the or-
dinario are several beds of the best fine-
grained statuary marble of two kinds, white,
and delicate flesh-coloured yellow (carnicino),
rather similar to that obtained from Poggio
Silvestro than of the alabaster-like appearance
of certain marbles from the vicinity of Betogli.
The inferior degree of translucency is pro-
bably to be ascribed to the presence of a
larger quantity of carbonate of iron. Being
often of the peculiar opaque white of biscuit
porcelain, I was told by Professor Santini,
of Pietrasanta, that it casts more definite and
sharp shadows than many of the Cararra
ma:gles, which frequently present reflected
shadows. It often suffices to examine two
statues together to perceive the great differ-
ence thereis between them. The best statuary
from the Falcovaja is pronounced to be su-
gerior to Carrara marble, on account of its

emogeneous structure and absolute freedom
from grey veins. The grain is much finer
and less lamellar than that of Carrara marble,
but the fracture is far more concave; the
action of the atmosphere is said rather to
imﬂ%ve and render it harder.
king down from Falcovaja, Porra
quarry is seen just below, at the opposite side
of the ravine. VINCARELLA is higher up the
hill, and just between them. Vincarella also
contains beds of Bardiglio, and veined white
is found at the quarry called Sorro LA
Porra.

All these quarries are difficult of access,
except from the side of Monte Corchia. If
the proposed road from Ruosina to Castel-
nuovo di Garfagnana be ever made, it would
come within a quarter of 3 mile at the pass
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Foce dell Cipollajo, whence it would be very
easy to make a branch road to the quarries.
At present there is not even a footpath, The
blocks of marble are moved with rollers and
pulleys to the edge of the precipice or ra-
vaneto, whence they roll down on the fragmen-
tary rubbish into the valley, much to the de-
triment of the material, besides the great
expense in the loss of blocks which get off the
proper track. No less than 21,000 cubic
palms of statuary marble from Falcovaja,
and 100,000 cubic palms of white marble
from Vincarella and Polla quarries, have of
late years been furnished by the Monte
Altissimo Company, for the construction of.
the cathedral of St. Izaak, at St. Petersburg.
The two former kinds have also been em-
ployed in the Tribune of Galileo, at Florence,
an architectural gem by Commendatore Mar-
telli.

The G1arpINO quarries are situated in the
vertical face of the Altissimo, halfa mile to the
east of Falcovaja, at the source of the torrent
which flows into the Vezza, at Ruosina.
Having had the advantage of going over the
ground with the enterprising proprietor, M.
Sancholle-Henraux, of Paris, I am induced to
recount some of the incidents connected with
these excavations, and how they originated.
M. Sancholle had long had his eye fixed upon
this spot, from the fact that he had frequently
seen detached pieces of fine marble lying in the
winter torrent ; but the question was how to
get at the place whence they were broken.
He followedp the water-course from Ruosina
to its source, and wandered over the rocks,
pursuing a track fit only for goats, sometimes
sgending whole nights in the mountains from
the difficulty of getting backwards and for-
wards. In 1847 there was a great dearth,
and some quarrymen were induced to venture
up in the same direction in search of marble.
Having found a detached block in the upper
part of the valley, after untiring ‘exertions,
warranted only by the misery to which they
were reduced, they brought it to Seravezza,
where its superior quality ensured its sale.
M. Sancholle, meanwhile, did not desist from
his labours, but before him was a steep pre-
cipice of 1,000 feet, corresponding to the dip
of the strata, and extending in the direction
of the cleavage of the rocks. This cliff he
ascertained to be the first bed of white mar-
ble, for up to its base are Pal@ozoic schists and
grezzone, with half-purified marble.

The next point was to send men {o the
summit of the precipice, and let them down
withropes fastened round their bodies, after the
manner of the Shetland eider hunters, to chip
of fragments here and there from the rocks.
Great was his delight in finding that though
much weather-worn it was really statuary mar-
ble of superior quality, and very analogous to
thatsohighly prized from the Falcovaja quarry.
M. Sancholle wisely set to work at once at

his own expence to make a waggon road to
convey the marble us far as Ruosina, two
miles distant, to which place communication
has long existed. The difficulties of this un-
dertaking were vast, for the torrent being at
right angles to the mountain chain, has a very
rapid descent, and passes between rocky banks.
At one place especially, called the Paradiso
dei cani, a frowning precipice, upwards of a
hundred feet high, yawns over the stream.
By the expenditure of time, skill, and a
large sum of money, the road was completed
in 1859 up to the marble wall. The quarries
are still only in their infancy, for the most
essential part remains to be accomplished—
namely, the approach to the wall itself;
and the formation of inclined planes for the
descent of the statuary marble. At the time of
my visit, in the winter of 1861, many steps had
been formed, but for the rest of the distance
I had to make use of ropes and ladders, and
to be drawn up by the quarrymen from plat-
form to platform, until, at the height of 400
feet, where a single false step would dash one

to the bottom, I arrived at the statuary marble.

To this giddy elevation, the legitimate domain

of the king of birds, the quarrymen climb like

cats, running up ropes until the sight mnakes

one shudder; but M. Sancholle will not

allow his men to go anywhere without shar-

ing their danger. By this time most pro-

bably the steps have been completed the

whole way up. The statuary marble may

be extracted in blocks 3 feet thick; it is of a

pleasing white, and the structure homoge-

neous. The hard and very durable blueish

ordinary white marbles, being thrown down

the precipice, have for some time been con-

veyed to Seravezza, but the statuary marble

is hitherto unknown in commerce. These

quarries might truly afford an unlimited

supply of marble, as may be imagined, when

it is considered that the face presents many

millions of square feet.

Continuing our journey to the east, along
the ridge of the mountains, we arrive at
Monte Corchia, a prominent elevation, pre-
senting almost vertical marble flanks to-
wards the N. and W. The little village of
Levigliani, which we pass, lies at the foot of
the precipice. Thence we ascend by a very
steep horse-track, made by Cav. Simi, the
mayor of Stazzema, to his statuary marble
quarries. These seem to be within a stone’s
throw—indeed the marble is slid down the
incline (sdrucciolo) for a quarter of a mile
further—but yet there are two miles of fa-
tiguing ascent before we reach the spot. The
succession of the rocks in these quarries in
descending order is as follows :—

‘White marble, forming the mass of the
mountain, including statuary marble beds.

Liver-coloured limestone or marble, perse-
chino, with black markings, two feet thick,
but local.



Ottrelitic breccia, two feet thick, local.

Hard greyish limestone, known as grezzone,—
considerable beds. .

Pal®ozoic schist and conglomerates, several
hundred feet.

Singularly enough, the existence of this
marble has only been known of late years.
In 1841 a small hole was perceived in the
rock close to the base of the precipice, at a
spot called the Valle d’Acereto. On exami-

shation it proved to be the entrance to a lofty
cavern, since called the Grotto of Eolus,
penetrating for upwards of 700 feet, the sides
presenting at places the most magnificent
cascades, falling over fringed stalactites of
more than ordinary beauty. On chipping the
rock at various points, what was the surprise
to find that it was literally statuary marble
of the finest kind, and on washing off the
alime attaching to the walls at different places
they proved to be of the same precious mate-
rial. Cav. SimiMproceeded to purchase the
greater part of Monte Corchia, in order to
to open marble quarries, of which he com-
menced one on a large scale close to the
mouth of the cavern. Having laid out up-
wards of £3,000 in making the road of which
I have spoken, and uncovering the rock, he
was rewarded by discovering five beds of sta-
tuary marble, and in 1845, according to Pilla,
500 large blocks had already been exca-
vated

The perscchino is not a marble which could
be obtained in large masses, the total thick-
ness of the bed being so inconsiderable, but as
an ornamental stone its novel colour recom-
mends it for internal decoration. The ottre-
litic breccia upon which it immediately rests,
is a very durable hard stone, which takes a
polish ; thelittle olive green or black crystals
of ottrelite give it almost a porphyroid ap-
pearance,

- Proceeding eastward up the Vezza from
Seravezza for four miles, we reach Ruosina,
passing on the road a multitude of quarries
of slate-coloured Bardiglio marble, chiefly
situated on the lower slopes of the hills.
Some is perfectly plain, bardiglio unito ; when
dark, it is known as bardiglio scuro ; other
quarries, near Farnocchia, higher up towards
the Monte Matanna, produce a light blue
variety, with blackish veins, called bardiglio
fiorito. These beds havd been worked for
the last sixteen centuries at least, and, yield-
ing a stone of greater hardness, they are
preferred to those of Carrara. Sig. Santini, of
the School of Fine Arts at Pietrasanta, in-
formed me that the statues of the * Lion”
and the ¢ River” of the Vatican museum, at
Rome, which date from the time of Antoninus,
are sculptured in Seravezzan bardiglio, also
two bacchanti found near the ruins of the
villa of Quintillius, now in the Palazzo T'or-
lonia. The same marble has been employed
in many buildings in Florence.
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Above Ruosina, near Ponte Stazzemese, is a
little bridge over which we pass to the left
bank and ascend the hill to arrive at Piscia-
ROTTI quarry, where, above the grezzone lime-
stone, comes a considerable thickness of bar-
diglio, only separated from the limestone by a
few feet of white marble, so interspersed with
talcose veins as to be a species of madre
macchia. 'The dardiglio can here be obtained
of almost any dimensions. The manner in
which it is quarried is rather ingenious. Four
circular pits, about three feet in diameter, are
sunk at a distance of 16 feet apart, so as to
form a rectangle. The men stand in the

its provided with a long saw, by which they
cut the four faces vertically. After this a
groove is cut horizontally at the detached end,
and iron wedges driven in; the cleavage is
sufficiently distinct for the whole mass to split
off in the course of a few minutes. The bar-
diglio fiorito from Pisciarotti, but specially that
of MoNT’ ALTO quarry, on the opposite side of
the Vezza, are the finest I know of, as may
be judged by specimens in the Exhibition.
Other quaries of bardiglio exist in going to-
wards La Maulina at FoNTANACOIA, but it ap-
rs to be less sound than that from former
ocalities, owing to the presence of minute
flawvs called peli, where the marble is often
liable to break off with the utmost facility,
much to the annoyance of those who have to
work it.

Some of the oldest quarries near Seravezza
are those of common white marble (ordinario) :
those of CAPELLA, SoLAJo, and CERrAGIOLA,
already existed in 1858. The marble in this
locality has a very decided cleavage, which
renders it very easy to form it into small
slabs for various purposes. CosTa quarry, op-
posite the town, furnishes a large quantity of
marble flagstones for pavements, &c., of which
there is an immense trade with Turkey,
Spain, South America, the West Indies, and

olland. These flags are cut at the quarry,
and polished at Seravezza in revolving mills,
termed frulloni. Further down the river,
Soraso quarry, in the commune of Pietra-
santa, produces blueish ordinario with large
crystalline faces, which stands exposure to
the air, and is therefore suited for monuments
and for table-tops, but as it does not resist
sufficiently well to be able to make sharp
edges, it does not answer for fine work.

elow this comes a celebrated ornamental
stone, termed Mischio di Seravezza, formed
from the fragments of rock which have been
separated by violence or pressure from the
parent mass; these have become subsequently
united by a hard cement of amphibole, or
specular iron, filling up all the interstices,
just as if some semifluid matter were poured
over a heap of broken stones by the roadside;
the result being a hard, compact breccia, per-
fectly free from fissures. The paste, when
highly ferruginous, tinges the fragments of



white marble of a pale pink; the presence
of a large quantity of silicates often renders
the breccia very much harder than ordinary
marbles, The metamorphic origin of this
mischio may be studied with adva.nt:ﬁ
by following it northwards to Buca
vena.
An analysis of the cement made at Pisa by
Passerini, gave—
Silica....uuee
Peroxide of

Iron

Alumina .e.ievveecenieecennee

The stratification of the marbles is often
exceedingly difficult to trace, but in a quarry
of mischio, opposite Ruosina, it is perfectly
evident, the beds being seen resting at a small
angle on older rocks. 1 there observed a
block of mischio, which had been recently
quarried and could not have contained less
than 250 cubic feet.

No two blocks of mischio are alike, -an
endless variety of tints and patterns prodncing
a lively effect, especially as it bears a higl
polish. Thisstone is very variegated and not
suited for anything but internal decoration,
the colours being only developed when it is
polished.

Some specimens exhibit very nicely the
gradual coloration of the fragments of white
marble by the ferruginous cement ; they are
tinged with pink, the colouring matter not,
however, penetrating the entire mass, as
though the heat had been insufficient to pro-
duce an uniform appearance. The result has
been a delicate ribbon-like veining, the whole
colour of the cement being often communi-

- cated to the adjacent portion of the marble so
as to obliterate its outline, and gradually
softening off till it blends with the pure white
towards the centre, Prof. Savi says that the
cement contains tale, chlorite, and amphibole.
—(Nuovo Giornale de’ letterati di Pisa, No. 51,
1830.)

The columns of the cathedral of Pietrasanta,

made of Seravezza mischio, are of the 14th
century ; but the first particulars we have of

the quarrics being worked areof the date 1565,

when Michaelangelo discovered an eligible
place for this purpose, while exporing the Ver-
siglia, by order of Cosmo I., Grand Duke of

Tuscany. Vasari was subsequently sent to re-

port on the quality of the stone; his reply
being favourable, it was soon largely employed
in Florence, as for example the pilasters of the

Church of the Aonunziata, and the Pitti Pa-

lace ; for two of the horses and the basin of the
fountain of Neptune, on the Piazza della Sig-
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norla, in 1568 ; for the two obelisks on the
Piazza Sta Maria Novella. These monoliths
contain large masses of white marble, united by
a small quantity of purple cement, but they are
not good specimens of stone : each is supported
by l%ur bronze tortoises, the;work of Giovanni
Bologna, and surmounted by a bronze giglio,
or fleur delys., Cosmo I. ordered an immense
column of mischio to be made at Stazzema,
but it was broken in the quarry by the fall of
a mass of rock.

Cosmo 1., having erected a granite column
that he had brought from the Therms of An-
toninus, at Rome, in the Piazza della Santa
Trinita, at Florence, in order to celebrate his
victory over the banished Florentines in 1537,
and another in the Piazza of 8. Felice, for
the victory of Marciana, proposed to place
a third to embellish the city in the Piazza of
S. Marco. The marble chosen was Seravezza
mischio. Almost a volume might be written
about the adventures of thisblock. It entered
Florence on Septemier 27th, 1572, placed
horizontally, and supported on beams. Its
dimensionswere 7 feet by 43. Cosmo 1. dying,
his son, Francis 1., ordered the base to be
erected, but as the middle support had mean-
while become rotten, it gave way, and the
column broke. It was then buried, and in
1661 the base was destroyed to make way for
the bridal cortege of Cosmo III. with Louisa
of Orleans. In 1694, a priest named Pizzichi,
at the head of a number of citizens, brought
it to light again, and a base was erected on
the same spot as before. 1t was announced
that the column was to be erected to pro-

itiate heaven to give offspring to the ducal

ouse, and a public subscription was set on
foot to defray the expenses, but not realising
the required amount, the projectors became
the object of ridicule. This second base was
destroyed in 1731, and employed in the form-
ation of the triumphal arch of 8. Gallo, and
the column itself was buried in 1757. When
examined in 1818, it was found to be 8o shat-
tered and flawed that it was sawn into slabs
and sold. (Osservatore forentino, tom. ii.
p.114.)
Several beds are formed of marble, with
white ground and purple veins; it is com-
mercially distinguished from the mischio under
the name of Affricano di Seravezza. It was
employed by Louis XIV. in the construction
of the Palace of Versailles, where there may
be likewise seen some ornamental tables of
the same kind of marble. It also served in
making the sumptuous royal monuments in
the Medicean chapel in the Church of S.
Lorenzo, at ¥lorence. The mischiois an ex-
cellent stone, and weathers but little.

Repetti (Sulle Alpi Apuane, p.50) gives
the specific gravities of the marbles from cer-
tain quarries at Carrara, Massa, and Seravezza,
the experiments having been made at 8° RR.
=60° Fah. :



CARRARA.
8TATUARY,

ORDINARIO,

2631 | R i ressenses 2597
2598 | Fossa dell’ Angiol
2-687 | Canal Bianco
Fantiscritti.
Bardigi
Zampone ..... 2689
Madri M

acchie,

Zampone ........ v 2°644
0

MABSA,
Rocchetta eueereesscss 2°595
8aineto...cce.eeerirseees 2°593
SBERAVEZZA.

Monte Altissimo ... 2°584 |

NuMBER OF PERSONS EMPLOYED IN THE
MarsrLE TRADE AT SERAVEZZA, JAN. 1, 1862.

Number
Number. | who are
abletoread.
Master quarrymen ...... 80 70
Quarrymen ............ee. 400 100
Men employed in shaping
the blocks ............... 350 100
Men employed in making|
flagstones ............... 100 65
‘Workmen in the marble
WOTKS vevvvvinenennencenn 100 80
Waggoners ..... ... ..., 78 20
Number of persons de-
pending on the above
for their sustenance,
wives, children, &c. ...| 8,000 600
Total .........| 4108 | 1,087

NuMBER OF MARBLE QUARRIES AT SERAVEZZA,
'KINDLY FURNISHED BY THE Mavor.

Year.

1800 ....esvee.n. (about) 15
1815 svevierianee oy 20
1830 weree gy 40
1845 . » 60
1860 ..ccvviveen 4, 75

4. VaoeL1-Sorro.

Passing over to the north flank of the Apuan
Alps, and proceeding from Monte Corchia,
the white marble beds extend in the direction
of Monte Tambura. Abouthalf way to Arni,
on the right bank of the Canale della Cam-
panice, on the flank of Monte Serra, is .the
CamPANICE quaity, where Sig. G. Santini, of
Seravezza, has discovered extremely good
fine-grained marble, with the pearly lustre
of boracic acid crystals. A little lower down
the valley is the Crociconia quarry, where
similar statuary marble occurs, as also white
ordinary. The quarries cannot be worked,
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from the entire deficiency of roads ; and here
I would ask whether the Italian Government
would not do well to assist in constructing the
highly important road projected from Ruosina
to Castelnuovo di Garfagnana, which, passing
by this place, would facilitate, in no small
degree, not only in procuring the poor villa-
gers the means of sustenance, but also would
open out a very considerable trade.

Other localities in this commune furnish
white marble; thus, the line of mountains,
from (he Altissimo to the Tambura, through-
out the whole valley, from Arni to the Serra,
isstrewed with blocks fallen from above. The
east flank of the Tambura, along the horse-
track from Vagli-sotto to Massa, is almost
& mass of crystalline white marble, although,
by exposure to the sunand frost, it has become
much crevassed and injured. Some is excel-
lent fine-grained statuary, and in ascending
to the Buca dei Gracchi, close to the pass of
the Tambura, it assumes a ceroid structure
near its contact, with dark bituminous lime-
stones, traversed with white veins. The old
complaint—want of roads—has crushed all
enterprise in this part.

The following is a list of places where
marble exists in the commune :—

Statuary, Ripanojo, Serra di Mezzo, Cam-

nice, and Crocicchia.

‘White marble, Serrone.

Dark bardiglio, Ripanojo.

Blueish grey mischio, Serrone.

Mischio, Ametola.

Marble is likewise found in the following
localities on Monte Tambura :—La Fossa,
Serra del Cavallo, Picco del Matteo, Penna
di Campo Catino, Rocca in Dagio, Boschetto,
Fossa di Romigiaja, Carpinaccio, Canale
dell’Arco, Canale della Fariaccia, Pitone
dell’Aquila, Casino, Serrone, Fosso di Colle
Lbraio, Bagnoli, Fontana fredda, Calcinaccio,
Portaccia, Macchione, Alboretti, Alto di Sella,
Poggio del Bernardino, la Fontanella, Monte
Somoro.

5. Fivizzaxo.

We followed the mountains at Carrara as
far as Monte Sagro, which on the south over-
look Massa and Carrara, and to the north is
connected with the Pizzo d’ Uccello, a lofty
mountain the culminating point of a short
spur terminating abruptly near Equi and
Ajola, at the valley of the Lucido. White
marble beds extend throughout the whole of
these mountains, although the fact seems only
known to the inhabitants and a few Italian
geologists. Not a single quarry exists on the
territory of Iivizzano, although a close ex-
amination of the rocks will prove to anyone
that the same quality of marble may be
obtained here as at Cartara. The broad
valley of the Lucido has a powerful mill
stream, which would afford great facilities
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for sawing ; a tramway or common road could
also be very easily made along the banks of the
Lucido to its junction with the Magra, and
thence to meet the intended Genoa and Pisa
railway near Spezia.

One of the torrents descending from Pizzo
d’ Uccello towards the north, before debouch-
ing into the valley, passes through a grand
and most picturesque gorge, with vertical
limestone walls several hundred feet high,
known as the Solco d’ Equi. This chasm is
many hundred feet long, and not more than
50 wide, and although, from its inaccessible
gg(a)ition, not mentioned in any guide

k, it contains, to my mind, some of the
finest scenery in Uentral Italy. The origin
of this gorge may probably be ascribed rather
to a rent in the mountains during the act
of upheaval than to the power of the
torrent, as it lies north and south in the di-
" rection of the strike of the beds. Having
entered between this wall of rocks the little
valley opens out, and from this point to the
Pizzo d’Uccello, white marble might te quar-
ried with the .greatest ease. Veined white
marble exists in large quantities at La Co-
LAZzoLA, and with some quarrymen furnished
me by Avv. Cojari, of the Massa Sub-Com-
mittee for the Exhibition, I succeeded by
blasting in finding a very nice bed of sta-
tuary marble at aspot known as A1t MarmoLI.

Another locality where statuary marble
occurs is on the Monte della Campana, half
way between Vinca and Ajola, where a pre.
cipice of 400 and 500 feet overhangs the
mountain path. Not many steps from this is
the Canal del Piro. The summit of the hills
at the head of this valley is white marble.
No person could mistake the characteristic
appearance presented by the marble on the
western flank of this mountain. The cleavage
runs from north to south, and from north-west
to south-east, and the action of frost and heat
has been to enlarge these minute fissures, and
detach pieces from therock, so that the moun-
tain side looks something like parallel series of
gigantic biscuits placed sido by side. At one
spot, where I blasted away this weather-worn
stone, I found underneath the very best hard
and homogeneous blueish ordinary marble,
suitable for all kinds of architectural purposes.

‘White and red and bardiglio marbles also
occur at Tenerano, N. of Monte Sagro, but
are not worked. -

The mountains above Vinca contain large
quantities of a very delicate pink and white
breccia, different from any found on the Car-
rara side, which would form an ornamental
stone of great beauty forinternal decoration.

6. SaRrzaNA.

Before quitting the subject of the Apuan
Alps, it will be necessary to glance at the
structure of the rocks at the Bianoa, at
Cape Corvo, the southern point of the Gulf

of Spezia, described by Sir Roderick Murchison
and 8ig. Cocchi. The white crystalline marble
offers itself in a most tantalising manner in
the cliff on the very margin of deep water, but
in very small quantity, traversed in every
direction by iron veins, converted into carbonate
at the surface where exposed to the atmos-

here, sa that unfortunately not the smallest

lock of pure homogeneous marble could be
obtained. The connection between the me-
tamorphic marbles of Cape Corvo and the
intrusion of an immense dyke of magnetic or
specular iron, similar to that of Elba, seems
to be very apparent, nor is any spot better
situated than this for studying the formation
of marble.

The inhabitants of Luna employed this
marble as a building stone, and many frag-
ments of it are to be picked up among the
ruins, but I can by no means agree with
Bertolani that the entire walls were made of
Cape Corvo marble, for, had they been so,
they would scarcely have inspired Ciriacus
Anconitanus with the lines I have quoted
describing their snowy whiteness.

GENERAL REMARES.

All along the streams, at Carrara, Massa,
and Seravezza, are numerous water-inills,
where the blocks are sawn into slabs for table-
tops, and the smaller pieces made into squares
for pavements, &c.

All the sawing frames at Carrara, Massa,
and Seravezza, are set in motion by water-

wer. At some mills I bave seen even with-
in the last year, mechanism of the rudest
possible kind, consisting simply of a rec-
tangular wooden frame (telajo), with iron
blades, a pair of frames being attached eccen-
trically by a wooden rod to a small water
wheel. This primitive and almost barbarous
method has been generally superseded by far
more complicated and better machinery ; in
such mills the frames are suspended by chains
at each angle from asecond rectangular frame
at the height of about 10 feet, supported on
4 posts. The saws are simple iron blades, 9
or 10 feet long ; 18 to 24 are fixed into a mas-
sive rectangular wooden frame, generally at
intervals of an inch ; thus a large block of
marble is at once cut into numerous slabs.
Several sawing frames are placed parallel to
one another, and perpendicular to the axis of
a wheel, to which they are attached by a con-
necting-rod, motion being communicated by
an eccentric. The saws descend gradually as
desired, by means of a rope passing round a
wooden cylinder, with a stone counterpoisc at
the end ; the motion of the water wheel is
connected by gearing with the main shaft, on
which work drums corresponding to each
frame. The connecting rod of the frame is
placed eccentrically on a drum working to-
gether with the other by means of a belt. A



fly-wheel is generally added to regulate the
speed of the frames. Much attention is re-

uired on the part of the workmen to watch
the saws day and night, otherwise they would
not act properly. A pile of sand is placed on
the blocis of marble, and, aided by a small jet
of water, finds its way gradually between the
cuts produced by the saws; but it acts very
irregularly, for sometimes there is too large a
proportion of sand, while at other times the
water is superabundant and washes it away.
Occasionally a second connecting rod is placed
at the further extremity of the frame, to
unite it with another frame. All these are
very old contrivances, although they work
well, for whereas only 25 per cent. is avail-
able in the first described frames, by these an
actual force of 75 per cent. is obtained. Two or
three horse-power is required for every frame
To make three-feet vertical cuts in a block of
ordinary white marble take from 4 to 6 days
and nights. §ig. Vannucci’s mills at Cor-
vaja, near Seravezza, have wrought-iron frames
weighing upwards of a ton each, and which
are probably preferable to wooden ones. M.
Sancholle Henraux has very good, well-
planned mills at Seravezza; he distributes
the water with great regularity by mechani-
cal contrivances over the whole width of the
block, upon which it trickles by gentle drops.
The descent of the frames is also managed
withiout the rope and counterpoise, by em-'
ploying cog-wheels and rachets.

M. Henraux, to show the excellent nature
of his sawing mills, exhibited at Florence a
couple of slabs of véined white marble, only
an inch thick, 11 ft. 4 in. by 6 ft. 2 in., or
upwards of 70 superficial feet.

Count Guerra has some highly interesting
lathes at his mills at Massa, for turning marble;
he is also fitting up some machinery of his
own invention for simultaneously boring and
cutting concentric marble eylinders of any
size, without loss of material. This estab-
lishment is unique in its kind, and well worthy
of a visit. The principle of forming hollow
cylinders is very valuable in diminishing the
price of marble pedestals, bases, &c.

Of all the mills at Carrara, that of Mr.
‘Walton, the British consul, bears the palm;
he has erected a spacious building for 12 saw-
ing frames, of which only 6 are yet erected.
Each of these frames receives its motion by a
connecting rod, attached to a drum revolving
with the main shaft running along the whole
length of the building, and furnished with a
fly wheel. The sawing frames swing back-
wards and forwards, supported by chains, but
it is intended to replace them by rigid iron
rods, s0 as to give a species of pendulum
motion. The frames are suspended on a
cast-iron framework, supported by four
columns; their motion is very steady, as they
are provided at each corner with a guide run-
ning in a groove in the columns. The saws
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descend by themselves by means of gearing
provided with a tooth-wheel and rachet, re-
ceiving its motion through a connecting-rod
attached eccentrically to the fly-wheel. The
travel of the connecting-rod can be regulated
at will by running it along the slot. Chains pass
over pulleys at each argle of the iron girders,
whence they descend to corresponding angles
of the sawing frame. A worm and wheel gear-
ing sets in motion & finely-fluted iron cylinder,
placed transversely on the frame, and supplied
with sand falling from a hopper above. A stout
iron rod revolves in immediate contact with
the cylinder, just above its axis, in order to
ush back the whole of the sand but what
fodges in the flutings, and which is carried
round. A series of minute jets of water are
here projected upon the cylinder, to wash off
the remaining sand, which falls ina regulated
manner on the block of marble below, like
a fine shower. The hopper is only filled
once in 12 hours, so that the labour is next
to nothing. The oil for the bearings is
placed in Coquatrix’s patent oil-cups, manu-
factured at Lyons. This ingenious little
contrivance consists of a small glass, with
metal cover, and provided with a screw run-
ning through its axis; the oil passes through
a slit in the screw ; thesize of the aperture can
be adjusted with the utmost nicety by turning
the screw, not a drop going to waste or being
able to fall upon the marble, which it would
inevitably destroy—a decided improvement
on the former methods. In addition to the
economy, such is the cleanliness, th{xt machi-
nery might be worked on a drawing room
carpet, without risk of smell or soiling the
furniture. .

A travelling crane moves on_a railway
placed under the roof in the direction of
the building, and serves or loading for un-
loading the blocks from the ox waggons.
‘While being sawn the blocks are placed on
carriages running on rails transversely to the
mill, and passing under each sawing frame.

Mr. Walton does not employ a vertical
wheel, like the other gentleman, but a turbine
of about 50 horse-power, which sets in motion
the main shaft. The fall of the water is not
very great, but the mill stream is a powerful

ne.

’ No vessel can load at the beach below
Massa or Seraveaza direct for this country,
as the depth of water is so inconsiderable,
though coasters go as far as Naples, Mar-
seilles, Genoa, and Leghorn. i

Mr. Walton is well known to have achieved
a great work in having built a pier or
jetty at the Marina di Carrara, in 1854, for
shipping blocks of marble. This was neces-
sitated by the flat nature of the coast, where
otherwise boats have to be drawn up on the
beach, and the blocks hoisted up between
three poles fixed on the sand, serving as a
crane. When the feluccas are laden they are

o]



launched on greased poles placed athwart.
The difficulty, however, increasesin the case
of large blocks; for instance about 30 years
ago two immense masses of marble, intended
for collosal statues to be sent to Rome, were
loaded in a felucca drawn up on the beach and
then filled with sand; a gentle incline plain
was made on either side of the boat, and the
blocks carried overit in the ox-waggons them-
selves; after thisthe sand wasshovelled out,and
she was hauled down to the sea. Mr. Walton's

ier is now 900 feet in length, and entirely
Euiltof creosoted piles 40 feet long. This, how-
ever, has been insufficient to protect it against
the ravages of the teredo, the piles becomin,
rotten ; 1 have seen many of them which h;
snapped off at the level of the water, like
touch-wood. They have lately been protected
by scupper nails. A tramway runs the whole
length of the pier, the trucks being loaded
directly from the ox-waggons. Three cranes,
two of 8 and another of 20 horse-power,
are provided for the convenience of loading
vessels, so that 400 tons may be loaded daily.
The beach presentsasight rarely equalled ; last
winter there were about 20,000 tons of marble,
worth at least from £80,000 to £150,000,
lying about, ready forshipment. Mr. Walton
has raised the trade of Carrara very consi-
derably. While American consul he almost
originated that with America, now so exten-
sive as to have far surpassed the trade with
England, chiefly consisting of white marble,
for monuments and architectural decorations.
Singularly enough, great as is the quantity,
the marble preferred for the American market
is of the worst description, being, in fact,
almost what would be considered rubbish in
other countries.

An efficient mode of sawing blocks in situ
is much to be desired. The extensive use of
gunpowder is wholly unsuited to the getting
out of the stone, as the rock is already
frequently much shattered. Hitherto it
has been the custom to extract the marble
only at or near the surface. I doubt whether
the white kinds would not be obtained better

- by cavern working, by which means it would
be far less exposed to the action of the at-
mosphere and to variations of temperature,
which must considerably augment the ten-
dency to shiver, water enlarging and extend-
ing almost imperceptible flaws as it freezes in
winter or evaporates in summer. I had occa-
sion, for this reason, to suggest to Cav. Simi,
at Levigliani, the extensive extraction of
statuary marble in the interior of the grotto
d’Eolo. ’

Previous to 1809 no road existed between

- Carrarra and Lucca, In thisand the follow-
ing year it was constructed by Elisa Bacci-
occhi, the sister of Napoleon, then Duchess
of Lucca. She also about this time drained
the lake of Porto, near Montignoso, and
placed floodgates to prevent the salt water
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from entering: by this means the country
can now be traversed without fear of catching
fevers from malaria, which formerly prevailed
to such an extent in these maremme that they
were nearly depopulated.

At Seravezza, road communication is estab-
lished as far as Ponte Stazzemese up the
Vezza ; elsewhere, I am sorry to say, the
means of transit cannot be spoken of very
favourably ; blame is not to be laid on
private individuals, but to be ascribed to
maladministration of late Governments, es-
pecially that of Modena. Under the wiser
rule of the new sovereign we may hope for
better results. Hitherto the argument of
Cosmo I. has been considered convincing,
who having commenced an enormous obelisk
near Seravezza, some one inquired of him how
it should be transported to Florence ? ¢¢ Let
us first think of quarrying it,” replied he,
laconically, ¢ and then how we may manage
to bring it here.”—( Agostino del Riccio.) 'The
true motto should be, ¢ Make your cornmuni-
cations—quarries will soon be found to line
the road.”

The railway from Genoa to Pisa will pass
near Carrara, Massa, and Seravezza; and, asl
proposed three years ago, I should recom-
mend a system of tramways down certain
valleys (as I have drawn on the accompany-
ing map), instead of an apology ifor an ox-
track, which now leads from Carrara and
Seravezza to the most celebrated statuary
quarries in the world On the Modena side
this could be done without trouble. I would
suggest that the Government should con-
cede to the three towns of Massa, Carrara,
and Seravezza, the right of making a perfect
set of tramways from the main railway sta-
tions to the mountains, and that the pro-
prietors of the quarries should be compelled
to make use of the tramroad, for which they
could annually compound for a certain sum.
By this means the antediluvian form of ox-
waggons would be done away with entirely ;
and instead of feluccas below Carrara and Sera-
vezza having to put off from the beach, as is
now the case, whenever the wind sets on the
exposed shore, thereby often incurring months
of delay and much expense, the whole of the
marble would go by railway to Spezia or
Leghorn, where the ports are always accessible.
By these simple tramaways, constructed at a
sufficient height above torrents, communica-
tion would be permanently established with
the towns; and, without diminishing the
profits of any of the proprietors, marbles could
be obtained at a far lower price, and this
would ensure an increased consumption at
home and abroad.

The exports of marble from Carrara, from
1837 t0 1846, were valued at £370,341. 'The
total produce in 1847, including that for
home consumption, was estimated as worth
£66,139. At the samo period, 2,258 persons
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SHIPMENT OF MARBLE IN BLOCKS FROM THE BEACII AT CARRARA,

1858-1867, prawx up By Ma. WaLron.

DESTINATION. 1882, ‘ 1884, I 1885, 1866. 1867, Total. | Mean.

T Tons. Tons. : Tons. Tons. Tons. Tons. Tons,
Leghom... o oer .| 19,786 | 30,660 ' 22,495 | 256,930 | 24,336 123,166 24,631}
Genoa ... oo .er .| 8,046|10,829 7,189 6,068' 8,432 | 85,614 7,102%
France di;eictd... N 1 .| 2,897 | 8,863 ' 4,260 5,087} 5,170 | 21,277| 4,2663

Tuscany, kingdom of Naples

SPM{I, Papal Statcs, &c. ’} 962 | 2,200 | 2,806 | 1,660 1,726 | 9,233| 1,846}

Annual totals ... ...| 31,630 | 47,5652 ! 36,700 | 88,6365 | 84,663 (189,180 | 37,836

—_— |
TABLE,

Showing the ultimate Port of Destination of the Carrara Marble shipped to Leghorn and Genoa.
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were employed, directly or indirectly, in the
marble trade.—(.Annuario Economico Statistico
dell * Italia, Torino, 1858.

Mr. Walton assured me that it might be
calculated that about £6000 were paid weekly
at Carrara to artists, sculptors, quarrymen,
boatmen, and drivers, connected with the
marble trade, a sum not less than £300,000
per annum.

Of the marble in blocks about half is ex-
ported to the United States, which, until the
outbreak of the civil war, was a steady and
good market. Of the other half one-third is
exported to Great Britain, and two-thirds to
the rest of Europe. A heavy duty is levied
on Italian marbles in France, in order to keep
up the demand for home produce. Notwith-
standing these disadvantages, Carrara marble
is much used there. The weight of Carrara
marble is about 1607bs. per cubic foot. That
of Sienna marble is about 180bs. : it is sold

by weight. The price of labour at. Carrara
is about 2s. per diem for common labourers;
2s. 6d. to 3s. for skilled quairymen; 4s. for
the best and most intelligent workmen.

As we obtain all the marble vid4 Leghorn,
the Custom-house returns which I here ap-
pend do not specify which is Carrara produce
and which is really Tuscan marble,

IMPORTS OF MARBLE FROM TUSCANY—(INCLUSIVE OF
CARRARA MARBLE) :—

Years. | Sawn or otherwise | Value. | Rough blocks| Value.
manufactured. or slabs.
Tons. cwts. £ Cubic feet, £

1854 443 3 11,079 | 106,601 66,627
1855 265 19 1,979 99,231 54,677
1856 514 14 20,988 56,804 31,242
1867 491 0 ° |19,640 84,624 46,488
1848 515 16 29,288 68,653 317,704
1859 593 12 29,678 89,740 49,358

' 2,904 4 118,652' 505,463 (285,996

AVERAGE PRICE OF THE VARIOUS KINDS OF MARBLE AT THE BEACHES
OF CARRARA, MASSA, AND SERAVEZZA.

69 Cupro GeNoEse PaLms, or 85'817 ExcrLisg Cusio Feer=1 Cusro METRE.

QuALITY.

Statuary, small pieces .o
» larger pieces
5 very large blocks, up to ...

Veined statuary ...
Architectural white, bianco chiaro ...
Best Falcovaja, bianco chiaro
Veined white

Spotted white, Massa
Ravaccione, Carrara ...
Common white, Solajo, Trambiserra
Bardiglio ...
Flowered bardiglio, Stazzema
Paonazzo, Carrara ...
Persechino, Levigliani e
Mischio, al Ficale, Massa, about ...
Seravezza, mischio ...
Affricano breccia, Stazzema...
Stalactitical marble, Nido del Corvo, Massa
Portoro, best veined, Bpezia
Common portoro, Spezia ...
Black marble, Spezia
Biassa breccia, Spezia
Coregna breccia, Spezia ...

Marble baths cost at the beach at Carrara, from ...

Statuary marble sells at Paris for ...

Per English cubic foot. [Per cubic Genoese palm.
8. d. s d. Francs.
.| 17 6 t0 23 6 11-20 to 15-00
.| 28 6 —31 38 1500 — 2000
—47 0 — 30-00
4 83— 59 2475 — 875
. 4 8— 710 3:00 — 500
710—-12 4 500 — 810
310 — 2:50 —
. 310 — 2:50 —
I 31— 48 2:00 — 3:00
. 2 7— 38 38 1.68 — 210
I 38 6— 6 2 226 — 400
710—1210 500 — 840
. * — 810 — 560
e — 710 — 500
. — 15 8 — 1000
.| 16 4 —1810 1050 — 12:00
— 26 4 — 16-80
W 6 2—23 6 400 — 15.00
oo —~ 10 38 — 650
— 710 — 500
— 4 8 — 300
— 70 —_ 450
— 26 7 — 17-00
114 0 —118 O 42 or 2900
2 or per
—68 5 cubic metre.




PaicE oF MARBLE SLABS AT BSERAVEZZA.

QuAury, Per square foot. Per square palm.
s d. s d Franca.
‘White marble oo 0 6} 040
Bardiglio ... . . .. 0 74 0-50
Flowered bardiglio ... . . 010 0-65
Statuary oer .| 1 8% to 111 1:00 to 1-50
Mischio e o e . 138 1:00

The prices of marble in London fluctuate.
8ig. Fabbricotti hasinformed me that they are
about as follows :—

Per cubie foot.

Superior statuary marble

fetches as much 88 . ... £3 0 0
First Quality oo oo o o £116 0 t0o 2 0 O
Second quality ... e . ... 016 0 to 018 0
Common white, called in Eng-

land, for some unaccountable

reason, ¢ Sicilian”... .. ... 076 to 09 6
Veined white, Bianco chiaro... 0 8 0 to 010 0
Carrara * Dove," or Bardiglio. 0 9 6 to 011 6
Seravezza “Dove,” or Bardiglio 011 6 to 016 0
Portoro ** Black and Gold” ... 014 0 to 018 0
Paonazzo ... .. . e .. 014 0 to 015 O
Sicnna yellow marble e .. 112 0 to 2 0 0

LA SPEZIA.

I gNow of no Oolitic marbles in Tuscany ;
but to the Cretaceous period belongs the
celebrated and widely-used Portoro of the
islands of Tino and Palmaria, and the western
promontory of the Gulf of La Spezia ( Genoa),
near the ancient confines of Modena and
Piedmont .The village of Porto Venere, op-
posite Palmaria, bombarded during late wars,
and still half in ruins, is of great antiquity,
having been known to the Romans as Portus
Veneris. 1 should imagine it highly probable
that the Romans employed the beautiful
marbles near this place, though Targioni
asserts that the quarries were only discovered
at the beginning of the 16th century. In
1828 only two quarries were at work, pro-
ducing about 8,000 cubic palmi (4,100 cubic
feet) at 6 francs per palmo, or 48,000 francs.
(Guidoni; Osservazioni geognostiche e minera-
logiche sopra @ montt che circondano il golfo
della Spezia, 1827, p. 29.) .

The strata extend from Tino through
Palmaria, where there is also a quarry, to the
promontory as far as Castellana, near Cam-
piglia. The marble is chiefly black, but some
beds contain bold golden yellow veins of the
greatest beauty, which come out equally well
when cut in the direction of, or normal to, the
strike. It takes an excellent polish, and is
one of the best coloured marbles known, and
all the more valuable as blocks can be obtained
of very considerable length. A great convul-

sion which has occurred here, and which has
been so ably described by Sir Roderick Murchi-
son, may now be more easily studied than
formerly, for half way to La Spezia, and near
the newly-erected arsenal, is & lofty conical
hill, crowned with a fort ; the strata have been
laid bare from the base to the summit by the
engineers, who are constructing a military
road up the hill. Seldom doesthe geologist
find natural sections so admirably supple-
mented by human art as here, where the strata
of hard limestones verging on marble are seen
alternating with thin beds of softer rocks, and
the violent upheaving power may be traced to
perfection; in one part of the valley they
form a large synclinal axis, the strata inclin-
ing on either side at an angle of 60° with the
horizon ; further down, the distortion in-
creasing, the lower beds are actually turned
over on the upper.

Several kinds of marble are found near
Spezia, which are little known in commerce ;
thus, about half a mile west of the town and
directly N. of Castellana is the quarry of
Coreaxa, where a magnificent and varied
breccia occurs at the junction of the marble
beds above described, with the grey dolo-
mite.

This breccia seems to be evidently the
result of metamorphic action, for the wine-red
ground is nothing but schist, apparently in-
durated by heat, and forming a paste in which
are embedded fragments of crystalline white
marble—bdardiglio and portoro. 'The paste
might alinost be called gabbro rosso. 1t is
considered by Cocchi to be of Tertiary origin.
Few stones are better adapted for internal
decoration, as it takes a beautiful polish, but
it is excessively hard to quarry. This marble
re-appears in several places, following a line
N.N.W. in the divection of the strike of the

8.

At Brassa, 5 or 6 miles N.W. of Spezia, is
a quarry of breccia, the fragments being of
brownish - white, imbedded in a wine-red
cement., The beds are collectively about
40 feet thick. It may be procured in large
masses, but is difficult to obtain sound, as
certain flaws run through the rock. There
is no road within a couple of miles.



MONTI PISANI.

In the Pisan hill most of the Tuscan rocks,
as Prof. Meneghini observes, are represented
in minjature. Some of the lower liassic lime-
stones have there also been converted into

. ceroid white marble, sometimes containing
metamorphosed fossils, probably Pleuroto-
maria, but never into statuary, for the struc-
ture is nowhere saccharoidal ; nor do madri-
macchie, the unvariable accompaniments of
statuar%'l‘marble in the Apuan Alps, ever occur
here. The quarries are on the southern slope,
at Bagno della Duchessa, near Asciano. This
marble is not so sonorous as that of Carrara,
although polishing tolerably well ; it is pro-
bably derived from a more impure marly
linestone.

Many of the ancient churches and public
buildings of Pisa, as recorded by historians,
are constructed of this marble. The cele-
brated Campanile, or leaning tower, built
by Wilhelm von Innspruck and Bonnanno
Pisano, in 1174, is of Pisan white marble.
This remarkable building has undergone con-
siderable restoration at different times during
this century, so as to look very fresh ; in many
cases entire columns have been removed, and
substituted by new ones ; themarble employed
for this purpose is that of Seravezza.

The marble columns of the Campanile, as
well as the rectangular blocks which unite
them to the tower, have suffered much from
the effects of the Libeccio, a moist sea breeze
common on this coast.

To explain this action it is necessary to re-
mark that the Mediterranean may be com-
ﬁanred to a vast evaporating pan, for, as is well-

own, the current at Gibraltar always sets
snwards, while, on the other hand, numerous
large rivers discharge themselves into this sea
at many points. Thus, having no exit for
the waters, it contains a far greater proportion
of salts in solution than the ocean, and the
sea breezes are charged with a considerable
quantity of mineral matter, which is deposited
on the cold surfaces of buildings, &c. Every
one who has been at Pisa may have often ob-
served that when the Libeccio prevailed, even
during the day time, and although the sky
may have been perfectly clear, the marble
pavement around the cathedral, and the flag-
stones on the Lungo I’Arno, were bathed with

*moisture, as if a heavy dew had fallen.

‘When the sun shines the salt concentrates,
until it becomes a saturated solution; the
process of destruction of white marble then
proceeds slowly but irresistibly. The salts
(chlorides of calcium, magnesium, &c.) act
upon the marble (carbonate of lime) ; a double
decomposition ensues, resulting in the forma-
tion of two soluble products at the surface
of the stone, viz., carbonate of soda and
chloride of calcium. The former may be
seen in the Campanile as a copious efflo-
rescence at the joints, and incrusting the parts
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sufficiently sheltered as not to be washed off
by the rain; the chloride of calcium works its
way between the crystalline particles of the
marble below, which it serves to disintegrate
to the depth of a quarter of an inch. Inpro-
cess of time the surface of the stone becomes
covered with an intensely white pulverulent
marble, easily detached with a knife. The
marble so disintegrated is termed in Tuscany
cotto or calcinato, that is, baked or calcined.

The erosion of the marble only takes place
on the side exposed to the sea, s0 much so,
that while on that side some of the architraves
of the Campanile have been eaten out to the
depth of six inches, and many of the columns
have had to be replaced by fresh ones in con-
sequence, on the land side of the building
there is not a trace of decomposition to be ob-
served throughout the entire height.

The tower itself has not suffered nearly so
much as the columns. Some of the restora-
tion has been of yellowish-grey limestone from
the Pisan hills. Singularly enough, thecor-
rosive action has been far more powerful here
upon the cement of the Verrucano siliceous
conglomerate blocks, which areoften eroded to
the depth of 8 inches, both inside and outside
the tower, and assume the most fantastio
forms.

The greater part of the Duomo, and
much of the Baptistry, are also of Pisan
marble, but along with them numerous ancient
stones, brought in the Pisan vessels from
foreign parts, have been built into the walls
of the cathedral, the inscriptions being still
legible on them.

The Upper Liassic mischio of Sta Maria
del Giudice has been extensively worked of
late by several proprietors. Cesalpino states
that the fagade of the baptistry of Pisa is of
this breccia ; it is white, veined with yellow.

At la Duchessa, at Agnano, is a quarry of
Jjet black marble. This is rather rare in Italy.

Prof. De Luca, of Pisa, found, by some in-
teresting experiments, that the black marly
limestone of the Monti Pisani, treated with
hydro-chloric acid, dissolved very slowly, and
contained such a large quantity of carbon that
it remained behind as a spongy mass, retain-
ing the original form. Thismust not, however,
be confounded with the true black marble of

Agnano.

Monte Pescaglia, in the Monti Lucchesi
(Lucca), furnishes a marble of the same age
(Neocomian), and very similar to the portoro
of Spezia; that is, black, with lively flesh-
coloured pink or grey streaks and veinings,
combined with calcareous spar.

CAMPIGLIA.

At Monte Rombolo, near Campiglia, in the
Maremme ( Grosseto), both statuary and ordi-
nary white marbles are found, belonging to
the same geological formation as those of
Carrara. There are four quarries of statuary,



(GREOHETTO, GI0oVE, Parro, and Mepicr ; but,
owing to the difficulties of transport, neither
of them is worked. The grain of Campiglian
marble is, in general, larger and more lamel-
lar, and the colour purer white than that of
Parian marble, which it very much resembles,
but from which it may be distinguished by not
giving that bituminous odour, when subjected
to friction, which the latter emits in common
with most Greek marbles. The most ordi-
nary observer, on the other hand, would
recognise the difference between the lamellar
structure and pearly lustre of the Campiglian
marble and the finegrain of that from Carrara
or Seravezza.
We know that the Romans worked the
uarries of white marble near Campiglia, for,
in this neighbourhood, it served to make
their milestones on the Emilian way, which
connected Rome with Pisa ; some of these
milestones are preserved in the magnificent
collection at the Campo Santo at Pisa.
Cosmo L. also employed Campiglian marble
for the Cathedral of Sta Maria del Fiore, at
Florence, for which it was used in greater
quantity than that of Carrara, both to inlay
the walls and ornament the celebrated dome
of E;linelleschi.-(Ripetti, Dizionario, tom. 1,

The Bardiglio accompanying these white
marbles can be at once distinguished from
all those at Carrara and Seravezza, both by
ite geyish-blue tint and white markings, and
its lamellar crystalline structure, the bardiglio
fron;)lthe other localities being a compact
marble.

ELBA.

In Elba (Leghorn), pure white marble is found
at Cape Ortano, where the ancients had quar-
ries, taking advantage of its proximity to the
sea. The grain is very lamellar, resembling
Parian marble; the quarry was re-opened by
Napoleon, while exiled in Elba; that great
geniua at once saw the excellence of the stone,

ut since his departure no one has followed up
his wise example. Surely this has been a
great oversight. White crystalline but very
1mpure marble also occurs at Valdano, near
Portoferrajo ; it is not to be recommended.

MONTAGNUOLA SENESE.

I wiLL now pass to the Senese (Sienna). In
going from Sienna to Massa Marittima the road
follows a south-westerly course; after proceed-
ing eight miles, and having reached the village
of Rosia, we finally quit the Tertiary forma-
tions, on entering a narrow gorge between two
hills, and ascend for two miles the Rosia, a
rivulet which debouches at the eastern end in
the Merse, a branch of the Ombrone. A faultis
to be noticed near Rosia ; the rocks have been
much upheaved, disclosing the Palmozoic
strata, consisting of quartz pebbles in a talcose
matrix, a very hard metamorphic rock, called
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anagenite, At the western extremity of the
gorge are schists, containing quartz and
asbestos veins. I noticed in one place the
interesting passage of a variety closely re-
sembling ordinary tremolite, through true
asbestos, into silky amianthus—all in the
space of a few yards. These are confirma-
tory evidences of the plutonic agency which
has upheaved the Montagnuola senese, and
produced the white marble, slightly veined
with grey, seen in the valley close to the
water’s edge, and in the cuttings by the road
side opposite Spanocchia. This marble was
employed, in 1864, for the Cathedral of
Florence, and has been largely used for the
public buildings of Sienna. Common statu-
ary marble is found, in small quantities, at

ONTE ARIENTI, oOf & very fine grain, though
with distinctly crystalline structure.

Thus much for the Lower Liassic group of
marbles. Of the Upper Liassic this neighbour-
hood affords a.bumfance. Ascending the emi-
nence on the right, we arrive in front of the
ruined castle of Monte Arienti, and enter the
quarries of the celebrated Giallo di Siena, a
splendid marble of a rich Indian-yellow colour,
sometimes brecciated, the fragments being
cemented together by a dark purple substance,
80 as 80 form an agreeable variety of veins.
The yellow predominates when the frag-
ments are large, but the interlacing purple
veins often almost entirely replace it, and
constitute the Broccatello di Siena.
abundant than these is a breccia, which if I
am not mistaken is no longer worked ; a
white or pale grey ground, clouded over
with dendritic impressions of a circular form,
not one-sixteenth of an Inch in diameter,
clearly defined, and perfectly distinct from
each other, due to the presence of a minute
quantity of oxide of manganese. It appears
to be Upper Liassic. The mode in which the
quarries are worked deserves all reprobation ;
no inclined planes or even a decent track has
been made for the conveyance of the blocks
down the hill; as usual, much of the mate-
rial is wasted.

GERFALCO.

ANoTHER limestone ridge runs north of
Montieri, and passing west of Gerfalco, forms
the Cornate, a sharp rocky crest, seen from
Elba and other distant places, as a prominent *
land-mark. At its northern end are quarries
of red marble, apparently less altered, not
being crystalline ; and in the neighbourhood
are egeen numerous casts of Ammonites, of
Forbes’ group, Arietes, and more rarely
Belemnites, Such marbles are known as
Rosso di Gerfalco and Rosso di Montieri. A
Siennese writer, of the 16th century, quoted
by Targioni, mentions their being already
then employed.

Other variegated marbles are found near
the Val di Cecina, at Gherardesca (Pia);



such kinds as are much veined are known as
Broccatello di Gherardesca. They were em-
ployed for the fagade of the church of Sta.
Maria della Spina, at Pisa, and for the sump-
tuous Royal Chapel in the church of San Lo-
reuzo, in Florence. ('L'argioni Tozzetti, Viaggi
in Toscana, tom. iv., p. 968.) - The Porta Santa

marble from near Caldana and Rava in the
Grossetano—a delicate peach-coloured stone,
little esteemed, and not very durable, is
placed by Savi in the Upper Liassic period.
Quarries were already worked here by Cosmo
L. (Targioni Tozzetii, Notsizie sulla storia di
Toscana, p. 206.)

CHAPTER IL
ALABASTER.

Nor less interesting than the strala of
marble are those of alabaster, which abound
in the neighbourhood of Volterra (Pisa),
about 40 miles south-east of Leghorn. While
statuary marble is eminently a royal stone,
and as such takes its place in the most sump-
tuous palaces and the noblest architectural
structures of the world, white alabaster, in
no point inferior to it in point of purity,
is employed for making copies of works of
art, which can be reproduced on a small
scale with the beauty of the original marble
statues, but at a fraction of the expense, so
as to place them within the reach of the
pockets of the people.

Pure white aﬂlbaster is, I believe, peculiar
to the west of Tuscany, where it occurs in
the Val di Marmolajo, near Castellina marit-
tima, 256 miles from Volterra, and 18 from
Leghorn. It is found in smooth ovoidal
masses, sometimes attaining 8 or 4 feet in
diameter.

The general section of the strata is:—

Feet.
Light-blue bituminous marl............ 6
Greyish marls with selenite .......ceves 6
Bituminous marls ........cccereererrences 6
Marls and clays containing masses of

alabaster, irregularly disseminated . 5 to 10
Marls and clays, and m beds with

bituminous odour, like No.1. 6 to 10
Alternations of strata like the above;

three of them containing alabaster.

None but the white is extracted in the
Val di Marmolajo.

Statuary alabaster does not lie in direct
contact with the surrounding strata, but is
enclosed in an envelope of greyish-yellow
selenitic marl, at least an inch thick, firmly
adhering to the surface ; it is worked by wide
shafts, or by pits, entrance being effected late-
rally. The distance between the masses of
alabaster is frequently many yards; they are
found irregularly disseminated in four or five
rows. In the numerous interstices or fissures
between the marly strata, often an inch or
two wide, are found splendid limpid crystals

Puare alabaster is confined to the Miocene
rocks; but the coloured varieties extend into
the Pliocene beds, and are even being pro-
duced -at the present day. The heat to
which the alabaster beds have been subjected
was very inferior to that of the soffiont,
whence boracic acid emanates, as I have
elsewhere pointed out,* and where anhydrite
is occasionally produced.

The coloured varieties of alabaster are
found in many places in the neighbourhood
of Volterra, a.mf are known in commerce by
various special names,—such as bdardiglio,
agate, &c.

VARIETY. LOCALITIES.

Statuary ............ Val di Marmolajo.
White Pomarance, Allacio and
"Ariano.

Veined white ...... Pomarance.

Spotted white...... Pomarance.
Agate Qesseri, Aununziata and
L Ugliano,nearVolterra.

Fonte bagni, near Po-
marance (Pisa) ......

Yellow agate ...... Casaglia, 8. Lorenzo.
Yellow ....ccoveeee Casaglia, 8. Lorenzo,

Allacio.
Whiteand yellow. Al Pozzo, near Poma-

rance.
Torricella, Ariano, and

Menamuta, near Vol-

terra, S. Lorenzo.
Yellow bardiglio... Terenzana.

The price of white albaster from Allacio
and Ariano at Volterra is ......... 24s.per ton
Bardiglio alabaster from Ariano... 19 ,,
Yellow alabaster from Allacio ... 60 ,,

The price of labour for the quarrymen is
1-40 fr. per diem.

The market for alabaster is at Volterra, a
town where the entire population may be
said ‘to be directly or indirectly connected
with the alabaster trade. 'There is a large
number of workshops for the wholesale ma-
nufacture of statuettes from plaster of Paris
models, as also for turning vases, &ec.

Alabaster cuts very easily with any edge-

Bardiglio.......un .

of selenite frequently attaining nine inches in
length., -

® See Chapter IV. on Boracic Acid.



tool, so that it may be sculptared with great
economy ; the last touches are made with a
rasp. Very frequently the statuary alabaster
becomes saturated with moisture; in such
cases, previous to finishing the work it is
placed in a carefully regulated hot-air bath
where the stone soon regains its translucency.

The use of white alabaster for ornamental
work dates from the remotest times of Etrus-
canart. Volterra was then a considerable for-
tress, and it was a custom to bury the citizens
in caverns on the hill side, placing the bones
or ashes in alabaster sarcophagi, or cinerary
urns, formed of a single piece of stone, the
sides being frequently sculptured with bas-
reliefs representing poetical and mythological
subjects, and the cover having an allegorical
reclining figure of the defunct. The Etruscan
Museum at Volterra contains a very rich

collection of such works of art in excellent
preservation, as they have been always pro-
tected from atmospheric influences.

The coloured alabaster is frequently
transparent, and takes a better polish than
even the white variety, but its uses are re-
stricted to the manufacture of vases, orna-
mental works, mosaics, &e. ; it is much harder
than the white kind.

Big. Amerigo Viti has lately found out a
process of colouring alabaster artificially, of
any tint whatever, at the same time slightly
indurating the stone. This very ingenious
invention renders it possible to imitate with
great economy the well-known Florentine
mosaics, which are made of siliceous stones,
Some table-tops already manufactured by
Sigl.l_Viti in this style reflect great credit on
on him. - :

CHAPTER III

SERPENTINE AND ALLIED ERUPTIVE ROCKS.

Mozt of the metamorphoses of the Italian
rocks appear to be of comparatively recent
origin ; nor can I find any proof of their ex-
istence previous to the close of the Mesozoic
period or the beginning of the Eocene. Ser-
pentinous rocks then first upheaved the lit-
toral of Piedmont and Tuscany, where they
formed the eastern barrier of the Maremme
—probably producing an archipelago of little
islands, many of them rising to the height of
several hundred feet,and covered by a peculiar
flora in certain portions where soil was formed
by the disintegration of the magnesian rocks.

Four consecutive and allied eruptions are
distinguished by ltalian geologists. One is
considered as having occurred during the
Mesozoic epoch ; the others during the Ter-
tiary period.

The geography of the serpentine eruptions
has been described by Savi, who enumerates
four series of them in Tuscany, lying more or
less parallel to the chain of the Apennines.
I'hroughout the whole of Italy, the litho-
logical appearance of each successive eruption
is 8o typical that it may be easily borne in
mind, since the elements of which they are
composed have a widely different chemical
constitution—probably due to the then molten
matter having been cjected from different
depths, perhaps even from different foci.

Diallagic Serpentine. — Never enclosing
fragments of Tertiary rocks; piercing the
Upper Cretaceous beds; prevailing colour
deep olive or leck-green, with metallic-look-
ing grey or blackish crystals of bronzite,
generally not exceeding a quarter of an inch

in length ; extremely compact and difficult to
cut; susceptible of a fine polish (whence its
employment in architecture) ; never accom-
panied by ores.

Euphotide or Granitone.—Typical form a
very dense rock, with large crystals of dial-
lage and milk-white or slightly steel grey
crystals of felspar of the hardest kind. The
latter are replaced in some localities wholly
or in part by steatite, as at Impruneta, where
the diallage is easily cleaved by the nail:
this mineral is grey and very soft, and when
in large crystals renders the rock unfit for
building purposes, the constituent parts having
such very unequal hardness.

Near Matarana (Genoa), the euphotide,
within a few yards of the serpentine, contains
crystals of diallage halfan inch inlength, their
size diminishing to a quarter of aninch at the
Jjunction with the older rock—whence also it
is proved to be the newer of the two. In re-
ceding in the contrary direction, the crystals
of diallage are perfectly developed and 1}
inch long.

In contact with the diallagic serpentine the
euphotide produces a metamorphism of that
rock, originating the Ranocchiaga. This latter
is only found within a few yards of the con-
tact of the two eruptive rocks, and is, there-
fore, difficult to procure in considerable quan-
tities. It is streaked over with green and
yellow markings, which anastomose like ca-
pillary blood-vessels. The margin of the eu-
photide in contact with the serpentine is often
even and polished, as if it had been subjected
to friction ; frequently a space of an inch may



be seen between the surfaces, evidently pro-
duced during the act of cooling.

Diorite or Greenstone.—Penetrating the
former; like it, of Kocene origin ; the diorite
and serpentine acting on the kocene macigno,
a micaceous sandstone, have produced the
gabbro rosso, o brick-red schistose rock, in
which the ancient stratification is sometimes
clearly visible, though it is oftener broken
up into fragments, rendering it very difficult
to obtain even small specimens without flaws.
The strata are extremely contorted, and in
some places have evidently been so altered
by igneous action in contact with neighbour-
ing rocks as to have at first sight the ap-
pearance of having been themselves erupted.

Serpentine without Diallage, locally termed
gabbro verde—This rock is at once distin-
guished from the older serpentine, from the
invariable absence of diallage, a circumstance
which causes it to be wanting in thie hardness
and strength of the other variety—silicate
of magnesia preponderating. White steatite
i8s frequently found in it in such large quan-
tities as to impart to it a soapy feel. This
gabbro is sufficiently soft to be quarried with
a pickaxe, while the diallagic serpentine re-
quires to be blasted with gunpowder. Ex-
posed to the great vicissitudes of the Italian
climate, the gabbro becomes very friable, the
surface readily crumbles, and it weathers to
a considerable depth : a kind of steatitic clay
is produced by its disintegration. The colour
varies in different places, though in general
consisting of yellow and green, imperfectly
mixed. The colouring matter is oxide of iron
or manganese; in some cases, as much as
2 per cent. of oxide of chromium.

The surface of the rock has frequently a
polished greasy appearance ; it does not pre-
sent any planes, but has followed the sinuosi-
ties of the rock against which friction has
taken place. Its structure is so incoherent
that a blow with a hammer shatters a mass
into small fragments; but in subterranean
galleries much pervaded with water it appears
to acquire much tenacity. Gabbro seems to
me to be in many places a decomposing rock.

No feature regarging this serpentine is more
important than that of its being almost in-
variably accompanied by rich ores of copper
at its junction with the metamorphosed echists
or gabbro rosso. 'These two rocks, similar in
name, are entirely distinct in most other
respects : the gabbro rosso is an aqueous, the
. gabbro verde an eruptive rock. The copper
from the serpentine is not associated with
galena and blende as in sedimentary rocks,
but is accompanied by many asbestiform
minerals,

The topographical appearance of the ser-
pentine eruptions is very characteristic : there
is an entire absence of those undulating chains
or eminences, melting insensibly into one
another, which enable us to classify hills into
groups. These rocks form dykes, but more

27

generally constitute whole hills of conical
form, rising abruptly to a considerable height,
and terminating in rugged, sharp summits,
The older rocks have been much upturned
and elevated, and are thrown off in every
direction—the serpentine, forming the nucleus
of the mountains so abundant along the west
coast of the T'uscan, Modenese, and Piedmon-
tese provinces, where it generally reaches the
surface somewhere near the centre, and form-
ing what I have proposed to call a ¢ pericli-
nal” axis. The older rocks, nearer the focus
of action, are the most disturbed.

Many minerals are peculiar to the junction
of the gabbro rosso and the Miocene serpen-
tine ; they are chiefly zeolites. The com-
monest is Caporcianite, a white crystalline
mineral, tinged with pink, in structure re-
sembling analcime. These zeolites all contain
magnesia. ‘They are—

Magnesia
. .. per cent.
Savite, containing .......ceveeeee 1860
Schneiderite ........
Picranalcime ....
Picrotomsonite ..
Portite oeeeeirerenss
Sloanite....c.cesee
Humboldtite ....
Caporcianite veevesreecessinsennes

-----
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Miemmite (dolomite) contains 42+5 per cent
of magnesia ; gabbro, from la Spezia, 24-4.

Calcareous spar very commonly occurs in
the gabbro in limpid and bohedral crystals;
it probably owes its origin to the metamor-
phosis of the limestones. I consider all these
minerals to have been produced at the period
of the intrusion of the Miocene serpentine,
from whence they doubtless derived their
magnesia. It is also interesting to find that
large quantities of the limestone in the neigh-
bourhood have been altered into dolomites—
the miemmite, a delicate greenish rock of the
colour of aquamarine, being a double car-
bonate of lime and magnesia.

Calcareous Serpentine.—The action of the
serpentines on the limestones which they have
traversed is very varied. Near Matarana it
may be very plainly seen on a mouse-coloured
limestone, where peroxide of iron had im-
parted a brick-red tinge to various parts of the
mass. Within a yard or two of the serpentine
the rock had been apparently broken into
fragments, which had been cemented by deli-
cate veins of serpentine flowing into and filling
up the cracks. This beautiful metamorphic
rock, called Oficalce, is, in fact, calcareous
serpentine ; it forms a rich combination of
colours—deep red and dark green, with inter-
lacing veins of pure white calcareous spar. I
would offer this explanation of its origin;
total decomposition of the limestone was pre-
vented by the pressure ; the carbonic acid was
partially expelled ; the heat decomposed the
carbonate of iron which was present in minute



quantities, and completely peroxidized its
protoxide of iron, which, being no longer iso-
morphous with the pure carbonate of lime,
was rejected as the latter crystallized out in
various parts.

The Oficalee of Levanto (Genoa), a town
situated in a beautiful little cove 25 miles N.
of Spezia, has lately been employed to a
considerable extent. The quatries, which
are two miles from the coast, have the ad-
vantage of being situated by the side of an
excellent new road, and are worked by the
Messrs, Falconi. As in most other places in
Liguria, the calcareous serpentine is the re-
sult of the metamorphic action of Miocene
Serpentine without diallage on thin beds of
Cretaceous alberese limestone alternating with
beds of indurated clay. Where the clays
predominate they form a cement in which
are imbedded numerous fragments of serpen-
tine; the calcareous serpentine assuming a
liver-red colour by the peroxidation of the
iron; the preponderance of serpentine, on
the other l‘m)nnd, gives it a green colour.
Numerous veins of pure white calcareous
spar are found in both kinds. Of the two
varieties the red is decidedly the most dur-
able. The transformation of the limestones
and clays into calcareous serpentine has only
taken place locally, as in nests, along the line
of contact of the serpentine eruptions, but
throughout its whole length they have under-
gone partial change.

Some of the finest calcareous serpentine in
Italy is to be obtained in the valley below
Beverone (Massa and Carrara), where a new

uairy was opened last year by Sig. A.

'alconi, of Spezia. The Oficalce is here pro-
duced by the intrusion of Kuphotide through
the alberese limestone. Its colours are the
most vivid and varied, and as immense blocks
of the soundest description may be got out,
we may augur great success to Sig. Falconi in
his bold undertaking of opening out quarries
in this interesting new locality.

I might speak of the famous quarries of
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Polcevera ( Genoa), but as they belong rather
to Northern than to Central Italy, I will
only mention that they produce a well known
and much esteemed calcareous serpentine.

Some quarries of Miocene oficalce have
been lately opened not far from Leghorn,
near Gabbro, at Colle Salvetti (Pisa), where
it has been formed by the intrusion of an
euphotide eruption through alberese lime-
stone, macigno sandstone and Eocene conglo-
merate schists (schisti galestrins). It presents
two varieties—that from the hill of the
Termine is liver-red, and contains a prepon-
derance of clayey elements; its structure
being at the same time slightly crystalline.
Meneghini found that it contains 2-93 per
cent. of magnesia: the reddish cement is
infusible and insolublé in acids. The green
veriety from the Orto is softer, and loses
nearly 47 per cent. of its weight treated with
acids. 1t closely resembles in appearance the
verde antico, which is, however, a different
thing.

Numerous as are the serpentine eruptions
in ]t:}iy, the number of places where it is
worked are very few. The leek-green dial-
lagic serpentine of Prato ( Florence) was largely
employed during the middle ages for the
churches of Florence and other towns, where
it was placed in alternate courses with white
marble, and was often intended to denote the
desirable fusion of the ¢ black” and ¢ white,”
or Guelph and Ghibelline parties. Fine in-
stances of the employment of the Prato ser-
pentine are to be seen in the cathedral of
Florence and the magnificent tower of Giotto,
which is a perfect mosaic of ornamental stones.
Serpentine is, however, so readily acted upon
by the atmosphere that it has been found
necessary to restore it in these buildings by
fresh stone, and it is chiefly for this reason
that Sig. Carpi has re-opened the ancient
quarries at Prato. For internal decoration
and furniture it is a very handsome stone,
but is by no means to be recommended for
external architecture.

CHAPTER 1IV.
BORACIC ACID.

In 1742, Targioni Tozzetti, a scientific
Tuscan traveller, visited the salt works of
Volterra in his rambles through the Ma-
remme, and proceeded southward through
Pomarance to Monte Cerboli, in order to ex-
amine the curious phenomenon of hot vapours
which abounded in the neighbourhood. He
relates how he took a stroll through the valley
which stretches south-east from Monte Cer-

boli, and reached the little torrent Possera:
all around him wasa scene of desolation, well
fitted to strike dismay on the ignorant, but
eminently suited to the contemplative mind
of the naturalist, to whom the most dreary
plains and barren rocks yield ample subject for
useful and agreeable study.

His attention, however, was soon attracted
to the scene around him; he stood close to



a yawning gulf, from which issued rambling
noises and disagreeable odours ; he wished to
look down and peep into the mysterious
chasm to learn something of its nature, but
his temerity was rewarded by a surly growl
from within, and his guide told him that
the noise sometimes resembled a hundred
bellows, as if Vulcan himself were hard at
work, while flames issued forth at night after
very hot days. Though he saw no fire, the
vapour served as a warning to him to keep at
a considerable distance; but before long he
came upon more vapour vents, soffiont, and
little lagoni, or ponds of muddy blue waters,
boiling vehemently, the imprisoned gases
producing bubbles increasing in size till suffi-
ciently large to cause them to burst. Dense
white vapour, smellingstrongly of rotten eggs,
rose from the lagoni, and ascended to a con-
siderable height into the atmosphere. The
ground on which he stood was soft and crum-
bled under his feet; the decomposed rocks,
and some of the efflorescent minerals, were
new to him, and the subiiect of many curious
speculations. The whole of the valley was
apparently stadded with such lagoons, an at-
tempt to define the number of which was futile,
connected as they were in many places by
cross fissures and superficial cracks. Not a
tree was visible throughout the extent of the
valley ; the opening of a new fissure was the
signal for the destruction of all neighbouring
shrubs, scorched by the subterranean heat.
Occasionally, he was told, the lagoni would
be overcharged by the rain, and their contents
flow into the Possera, where the heat would
immediately kill all the fish for a con-
siderable distance down its course, the den-
sity of the atmosphere in cloudy weather
pressing on the columns of vapour, causing
them to lie more close to the ground and
spread themselves horizontally, while the
grumbling sounds in the bowels of the earth
redoubled in fury. Passing on towards Castel-
nuovo the same lagoons were abundant, but
of smaller dimensions, and according to tra-
dition they were on the increase ; on the other
hand old lagoons dried up, only emitting
steam at intervals.

A farm house near Castelnuovo, built 200
years before, had been suddenly undermined,
a jfumacchio, or incipient lagoon, having un-
ceremoniously made its appearance in the
kitchen, rapidly assuming the dimensions
of a true lagoon. The inhabitants were ut-
terly defenceless, and bade adieu to their an-
cestral tenement, the stone walls of which
were soon attacked by the corroding influence
of the vapours, and speedily destined, as our
traveller truly predicted, to crumble to pieces.
‘W ithin certain limits fertile fields were sub-
ject to be laid waste, and poisonous gases
escaped, which had on several occasions
proved fatal: thushe relates how a swineherd
in charge of forty pigs had been overtaken by
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the noxious gases ; all the poor animals were
killed but one. Another man, who was work-
ing in an alabaster pit, was suddenly over-
powered by the escape of mephitic gas through
the marls, and cried loudly for help to his
fellow at the mouth of the shaft; while he
was being hauled up he was stifled by oppres-
sion of the lungs, and fell lifeless to the
bottom. Should any luckless wight approach
a lagoon too closely he would stand the
chance of sinking into a quagmire, or losing
aleg. Sheep occasionally fell victims when
rushing too carelessly along, and after re-
maining a short time in the water nothin

but a bleached skeleton remained. Thoug

this picture is perhaps rather overdrawn, the
temperature being very considerably above the
boiling point of pure water, very serious and
generally fatal accidents must have resulted.

It would be untrue to say that the soffioni
were utterly useless. The skilled ts
would cleverly manage to roast their chest-
nuts in sacks placed over these vapour vents;
no small convenience in a district where this
article is a substitute for bread ; birds, game,
and cattle made the lagoni their winter resort,
in order to escape from the cold snowy ground ;
the latter, indeed, occasionally frequented the
neighbourhood to rid themselves of gad-flies
and mosquitoes.  Our traveller traced the
vapours principally along the course of the
rivulet, where they found their way out from
beneath huge masses of rock; in their vicinity
a hole made with a stick would frequently
originate a little pool or lagoncello, from
whence sulphurous vapours poured forth. As
to the noxious vapours, which are nothing
but carbonic acid gas, he was told that the
introduction of a copious supply of water into
the vents destroyed their power.

The origin of these remarkable fissures,
the account of which I have borrowed from
Targioni Tozzetti, was first pointed out by
Sir erick Murchison, who proved them
to have the same lineal direction as the axis
of the Appennines and the serpentine eruptions
of Tuscany, and to be closely connected with
recent earthquakes. As the fissures would
be easily blocked up by detritus, &c., I con-
sider that they did not exist before the De-
luge, at which time they would have been
completely choked up and destroyed. Earth-
quakes, however, are common in Tuscany,
one having occuired within the last year. In
the Codice della Gaddiana it is mentioned that
in 1820 & fissure was produced by an earth-
quake, near Velieno (Vegliani?) in the Vol-
terrano, whence water rushed out in large
quantities, great heat being also evolved, and
a lake was soon formed, which finally attained
the depth of 80 feet. Ugolino di Monte
Catini, quoted by Repetti, while speaking of
the neighbourhood of Monte Cerboli, makes
no mention of lagoons, although he dwells in
detail on those of Castelnuovo, whence Repetti



concludes that in the middle ages, when
Ugolino lived, there were no fissures or la-
goons in the former place.

In 1777, Heeffer, the chemist of the Grand
Duke of Tuscany, found boracic acid at Monte
Rotondo and Castelnuovo, a fact confirmed
two years subsequently at Monte Rotondo, by
Prof. Mascagni, well-known for his researches
on the lymphatic system.

Gazzeri made some attempt to utilize the
boracic acid in these waters in 1808 and again
in 1816 ; Heeffer and Mascagni proposed to
make borax from them, the latter in 1812.
Mascagni, however, was too much engaged
in his scientific Jabours to carry out his idea,
for which he even obtained a patent during
Napoleon’s rule in Italy; he therefore ceded
his right to Foesi, to whom he communi-
cated %is propositions for placing cauldrons of
the solution of acid in the lagoons, as in a
water bath, in order to concentrate it. Fossi
was the first to obtain boracic acid in any
quantity from Monte Rotondo; and I find
from the Atts des fidi (tom. xvii.,
Firenze, 1839), that he exhibited white glass
in Florence aa early as 1818, prepared with
borax made from the lagoons. Messrs. Gaz-
zeri and Brouzet worked the lagoons of Monte
Rotondo from 1815 to 1818, employing as
their engineer Sig. Ciaschi, who made farther
improvements by constructing artificial la-
goons round the dry soffions, to utilize the

itherto waste vapours. The poor fellow was
one day superintending an operation of this
nature, in 1816, when he fell into a fissure:
he was dragged out half dead, and only
lingered for a few days, during which time
he suffered the most excruciating torture from
violent spasms and frightful burns.  Gazzeri
and Brouzet with great difficulty managed to
export to France 8 tons 5} cwt. of very im-
pure crude boracic acid in the nine and a half
months ending April 1, 1818. A small
quantity of these mineral waters had been
" for many years employed in pharmacy, under
the name of Sale Sedativo di Hombourg, borax
being considered a calming medicine.

Thus, for 40 years, little or nothing was
done, when in 1818, M. Francois Lardarel, a
French gentleman, then staying in Tuscany,
resolved on the formation of a small establish-
ment for the collection and extraction of the
boracicacid. For many years his labours were
attended with small success. The sale of
the acid was steady, but the profits were in-
considerable. He was thus induced to study
a more economical means of evaporation,
the expense of firewood used for that purpose
up to 1827 having swallowed up the greater
part of his proceeds, the more so as it was
particularly scarce in that neighbourhood,
where not a blade of grass was to be seen, and
road communication for bringing it had all to
be made by the proprietor of the works.

After much thought the brilliant idea struck
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M. Lardarel that by some method he might
take advantage of the natural steam jets or
soffioni arising so plentifully from the soil;
and at the period I have mentioned he de-
vised the means of imprisoning and turning
them to account, which I shall describe. The
froeess was a triumph for those days, when,
ot us remember, steam was little known as
an element in manufacturing industry. From
that moment the produce of the works rapidly
increased, and the uses to which the boracic
acid was applied became equally numerous.

At the present time there are no less than
nine separate establishments belonging to
Count Lardarel, all situated within a few
miles of Castelnuovo (Leghorn), a litle town
half-way between Volterra and Massa Marit-
tima, viz. : LusTiaNaNo, LasDARELLO, Laco,
84830, MoxTE RoOTONDO, SERRAZZANO, Sax
FepERIGO, SAN Epoarpo, and CasTELNUOVO.
M. Durval has one establishmentat the Lage
oF MonTE RoToNDO, and a new company has
just been established at TRAVALE, near Vol-
terra. All these places are in close proximity
to eruptions of gabbro or miocene serpentine, as
at Monte Cerboli, Serrazano, Monte Roton-
do, and numerous other localities, where that
rock has pierced the sedimentary strata. No
one can callin question the existence of deep-
seated subterranean fire in this neighbour-
hood ; though, during the present century,
no flames have been seen at the surface. 1
cannot help thinking that these insignificant
vents can only be subsidiary to the more
capacious craters of the volcanoes in the
South of Italy, where more ample space is
provided for the escape of the gases produced
by the decomposition of mineral matter. In
suppport of this theory I will presently give
a comparison between the two localities.

The works are so similar that it will only be
necessary to describe in detail that of Larda-
rello, which is bighly interesting. This thriv-
ing little colony is entirely the creation of
Count Lardarel, and is situated on the torrent
Possera, below the village of Monte Cerboli,
three miles from Serrazzano, and six from
Pomarance. A group of half-a-dozen or
more lagoni are seen on the slope of the hill,
about half a mile from the main road, from
which they are completely hidden by rising
ground. Some of these lagon: are those
described by Targioni Tozzetti, but the
vapour-vents—the soffioni of which he speaks
—no longer exist, as they have been artifi-
cially converted into lagoni.

Singularly enough, boracic acid has never
been found in the solid state at any depth to
which search has been made, with the ex-
ception of such places in which it has sub-
limed ; it is probably either the result of the
double decomposition of water and ‘a volatile
salt of boron, according to Dumas’ theory;
sulphide of boron and water producing boracic
acid and sulphuretted hydrogen, thus :—



Bo 83 42 HO=Bo02 + 2 HS.
or simply chloride of boron and water pro-
ducing boracic and hydrochloric acids, thus:—

BoCl1? 4-2 HO = Bo0* 4 2 HCIL

in support of which supposition we only find
the boracic acid appear when there is water
present ; or it may be caused by the reaction
of sulphuric acid on borates, such as tourma-
line, the granite found not very far off being
80 rich in this mineral as to bear the name of
tourmaliniferous granite. The theory 1 ad-
vance is tenable, provided we assume the
heat to be very great. Though sulphuric
acid is one of the most powerful, and boracic
acid the weakest, next to carbonic acid, at
ordinary temperatures, they exhibit the re-
verse phenomena at very elevated tempera-
tures; in fact, boracic acid under such cir-
cumstances will actually decompose sulphates
formed by the action of sulphuric acid on
borates. Before water is introduced into the
fissures they are mere soffioni; borates of
several bases are most probably abundant at
great depth, and are uninjured by the con-
stant passage of sulphurous vapours, and
even sulphuric acid, on their way to the sur-
face, whence the latter escape, but boracic
acid is not to be detected. 'Water being now
introduced lowers the temperature, and the
balance of affinities is altered, the powerfully
corroding influence of the sulphuric acid on
the borates is set in operation, whence the
boracic acid is liberated, and ascends in solu-
tion with the ejected water and steam.

The following is the analysis of the dry
gases issuing from a sofione examined by
Payen :—

Carbonic acid . w5780
Nitrogen o e 3481
Oxygen e e 6.57
Sulphuretted hydrogen ... 1.82

100.00

Respecting the temperature of the fissures,
none have satisfactorily treated the question,
though it has excited much attention from
Pilla, Murchison, Lardarel, &c. I think
that some light is thrown on the subject by
the presence of an instructive mineral round
the lagoons, viz., Anhydrite (Ca O. 803),
evidently formed at a temperature at which
Lvaber could not c:imbine with the %ﬂlfhate of

ime to uce ordinary gypsum. en gyp-
sum (ng).d 80 +2 H%)}; is heated to 2609
Fah., it losesits water of crystallization, and be-
comes plaster of Paris ; but on cooling it again
absorbs the original quantity of water. When
it is heated to redness this does not take
place, but the mass melts into an enamel,
which, according to Regnault, is identical
with anhydrite. The heat, on the other
hand, could not be very much above redness,
provided my theory of the borates:be correct.

The first care of the manufacturer is the
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removal of a certain quantity of clay, and the
formation of a lagone or basin, of more or less
circular form, the sides of which have to be
strengthened by rough stones to prevent them

from falling in, the tenacity of the clay suf-

ficing for the bottom. The usual depth of a
lagone is from 4 to 6 feet, more rarely as many
yards; the capacity and depth have to be
regulated with the utmost care, according to
the force of the vapour in that particular
vent. During the period that the workmen
are employed in digging a lagone, the steam
is conveyed away into the atmosphere, far
above their heads, by means of a tall wooden
chimney, which protects them from being
scalded. A stream of water has been brought
to the uppermost lagoon at Lardarello, from
near the Bagno del Morbo, not a quarter of a
mile off; this lagoon is about 15 or 20 yards
in diameter, with a jet of steam in the centre.
Forcing its way through the fissures by its spe-
cific ﬁravity, the water comes in contact with
the highly-heated gases and rocks, and is
immediately converted into steam, which,
from its elasticity and enormous increase in
volume, is ejected with great force, but is
condensed as soon as it reaches the surface of
the basin by the colder water around. This
incessant vaporization of the water and its
subsequent liquefaction produce a great com-
motion in the lagoon, a turbulent little foun-
tain rising to the height of a foot, and causin
& succession of concentric ripples. All this
time there is a copious discharge of sulphur-
etted hydrogen, which in one case I distinctly
perceived at night-time full a quarter of a
mile from a lagoon, and before lLew of its
existence there.

Having remained 24 hours subject to con-
tinual agitation, the water, which has be-
come of a slate-blue colour, is let out of the
lagoon, and passes into a canal, throngh which
it is conducted into a second basin at a lower
level ; thence it passes through several more,
each lower than the last, though of similar
construction. In this manner the water dis-
solves the boracic acid in the fissures, and
brings it up mechanically mixed with it. No
other object appears to be attained by making
all the water pass through the chain of lagons
than to obtain boracic acid of uniform density,
though Dumas expressed to Count Lardarel
the opinion that probably, by some ingenious
device, it might bé brought to a saturation of
15 to 16 per cent.—a great desideratum. The
temperature of the liquid is considerably above
212° Fahr., and dense vapours rise for many
yards above the ground, heating the air so
much as to-render it unpleasant to remain
long near them. Efflorescent minerals and
decomposed rock, ejected with the steam,
lie scattered all round on the heated surface
of the ground, along with sulphur incrusta-
tions and many sulphates, such as gypsum,
alum, and sulphate of ammonia, es fron



pyrites in minute veins in the fragments of
rocks.

The water at stated intervals, while
still boiling, into the Vasco, a tank, sixty
feet square, which is covere.d by a tiled roof
supported at the sides by slight brick pillars.
Here the greater part of the mechanical im-
purities, clay, and the more insoluble sul-
phates, sink to the bottom, and the water
regains its limpidity. The next operation is
to concentrate the solution of acid, which is
effected in the adjoining building containing
the evaporating pans: these are so exceed-
ingly ingenious and simple as to merit par-
ticular consideration ; Count Lardarel, who
invented them, has given them the name of
Adrian evaporators. Three parallel series of
shallow leaden divisions, ed Scanelli, are

laced in a line, each being a third of an inch

low the one before it, from which it is onl;

separated by a leaden ition half an inc|
broad, and as deep. The scanelli are placed
traunsversely, and are 6 feet long by 22 inches
wide; they are arranged under a roof, to keep
off the rain, but the evaporation is not in any
degree impeded, since the sides are open, and
only a few brick Yillars of the lightest con-
struction are employed to support the roof.
The length of the building is often several
hundred feet. At the commencement of the
operation a man turns a tap, which lets the
water flow in regulated quantities, from the
vasco into the first scanello, everything de-
pending on this precaution ; it now flows on
from one division of these diaphragm pans to
another, until, arriving at the bottom of the
building, it along the second row of
divisions, and finally back through the last
series into the diagonal corner, where there
is a large and deep reservoir called the Cal-
daja a sale. In its progress the water gradually
evaporates: as I mentioned before, it only
contained 1§ or 2 per cent. of boracic acid
when it entered the building, but after having
passed through fifty or sixty divisions, it as-
sumes a decidedly yellow tinge, increasing in
intensity until finally it becomes a bright
golden yellow fluid, having a.characteristic
odour. The internal arrangements of the
evaporators, though they may apﬁear simple
enough, were the result of much thought.
The leaden pans are supported by beams
over a low vaulted steam-passage, lined with
hydraulic cement, to protect the stone-work
and keep in the heat. For this purpose, a
soffione is vaulted over with a stone dome,
about ten feet high, firmly bound with
wrought-iron bars ; water is admitted, and the
imprisoned high-pressure steam .thereby pro-
duced acquires immense power, and thumping
loudly against the dome, the jets of water
seem ready at every moment to undermine
the structure. The steam now passes through
the vaulted passage into the lower chamber
of the evaporators, and, having traversed it
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from end to end, finds its way out into the
open air through a chimney at the opposite
end. What formerly took 62 hours to
evaporate, is performed by this beautiful
contrivance in 12, the expense being also pro-
portionably diminished.

From the caldaja a sale the syrupy liquor
is periodically conducted along a wooden pipe
to the Bollgyo, or crystallizing house, in which
a series of large barrels, tonne, 3 or 3% feet in
diameter, are arranged in a line. en it is
desired to fill them, all that is necessary to be
done is to remove a plug placed over the
centre of each barrel in the pipe which runs
round the building : the liquor remains four
days in the barrels, during which time it has
crystallized at the sides and bottom to the
thicknessof severalinches, the liquid portion is
then withdrawn by removing a plug, and finds
its way along a longtitudinal drain, by which
means it is all saved for future use. No one
could fail to admire these beautiful processes,
whose characteristic merit is that they do not
necessitate anything being lost.

The boracic acid crystallizes in hexagonal
plates, about the size and thickness of a wafer,
having a flaky appearance and pearly lustre.
From their peculiar form they naturally retain
much water mechanically mixed, so that they
are first put in large wicker baskets, Cordelii,
to drain, and then emptied out on the floor of
a large airy chamber, called the Asciugatojo,
or drying house. The brick floor is heated,
like the evaporators, by steam passing through
an underground chamber. The boracic acid
being spread out in thin layers on the floor,
is stirred from time to time with a wooden
rake, and the crystals, while losing their
sharp angles, separate in great measure from
each other. When dry, nothing remains to
be done but to shovel up the mass of crystals
and remove them to the warehouse, where
the produce of all the establishments is mixed,
to ensure its being all of uniform quality. It
is then put in large barrels, containing 2,000
Tuscan 1bs., or 134 cwt., and conveyed to
Leghorn, whence the greater portion is ex-
ported to England.

The table (See page 34), very kindly given
me by Count Lardarel, to whom I may be per-
mitted to return my best thanks, shows the
production of the works commenced in 1818
by his late father. The weights are reduced
into English tons.

The first impression produced on my mind,
after having gone through the whole esta-
blishment, was the marvellous simplicity of the
successive processes, almost everything being
performed by Nature : little has to be effected
by human agency but to convey water to the
lagoni and regulate the supply in the various
operations, to empty the barrels, and spread
out the crystals on the floor to dry. Such is
the work allotted to the 40 men who are em-
loyed at Lardarello on ordinary occasions.
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Tons. cwt.

From 1818 to 1628 (ten years) ... 521 16

,, 1829 ,, 1838 (tenyears)... 4,870 6
1839 .

. 748 13
1840 ... . 878138
1841 ... 886 6
1842 ... W 928 16
1843 .. . 928 16
1844 ... .. 928 16
1845 ... e 923 156
1846 ... ... 1,043 18
1847 .. .. 1,043 13
1848 ... . 1,043 18
1849 . . 1,043 13
1850 ... ... 1,043 13
1851 .. 1,140 O
1852 ... « 1,156 19
1858 ... . 1,208 19
1864 ... . 1,819 7
1865 ... .. 1,832 19
1856 . 1,427 1
1857 .., . 1711 4
1868 ... « 2,026 10

1859 .. ... 1,880 18

Total ... ...29,972 18
Or, Tuscan pounds ... ...86,1566,917

In 1861, more than 1,800 tons.

They commence at 4 a.m. in summer, and at
sun-rise in winter,and only work onan average
Jfour or five hours daily : thus I arrived at 10
a.m., but they had finished for the day! The
art of procuring boracic acid is, however, very
harrassing ; sometimes the side of a lagoon
break in, or there is not sufficient water ; per-
haps through carelessness on the patt of the
men the steam supply diminishes at a parti-
cular spot, as is liable to occur, unless they
regulate the quantity of water accordingly ;
the inevitable consequence is that the lagoon
becomes useless, and the steam seeks an easier
vent for itself elsewhere. In some cases it
forms a new soffione a hundred yards off, or
else, unable to torce an immediate passage to
the surface, it is needful to have recourse to
boring, and a perfectly new lagoon is con-
structed, This operation is by no means an
enviable task ; the ground feels so hot near
fissures which do not quite reach the surface,
but from which steam issues out in minute
jets, that I had my feet scorched through a
very thick pair of shoes, and one is warned to
retreat, since a few steps further on would
probably cause one to sink into a hidden
cauldron, or steam-bath. Around this place
are fragments of alberese limestone, the gradual
metamorphoses of which are very visible ; first
the rock, which has a dirty-brown discolora-
tion, is shivered and rendered friable, and in
other places absolutely converted into gyp-
sum, as has been described by Savi and
Meneghini ; besides these there are clays and
marls of the Eocene, Miocene, and Pleiocene
formations.

1 should not consider my description of the
lagoons complete without being permitted to
turn the attention of the reader to the charac-
ter of Count Lardarel, the originator of the
works, who only died in 1858. Endowed
with t enthusiasm, combined with indo-
mitable perseverance, he carried out many
grand ideas; his mind seems ever to have
been bent on some ueeful {n-oject. He became
the master of a truly colossal fortune by his
well-merited and praiseworthy exertions ; nor
did he selfishly keep his gains to himself, but
laid them out usefully, and, by giving em-
ployment to a great number of the working-
classes in Leghorn and other towns, as well
as on his establishments, he rendered great
public service. We have to thank him for
the extensive use the boracic acid glaze has
been able to acquire in the manufactories of
Lancashire; and Italy, his adopted country,
will ever be grateful for the oasis which he
has planted in the midst of the most sterile
lands of the Maremme. A picture of the
Piazza dell’ Industria, at Lardarello, will con-
vey some idea of the man.

On one side is a handsome block of
buildings, including the necessary offices, a
laboratory, museum of mineralogy, apothe-
cary’s shop, philharmonic society, boys’ and
girls’ schools, and weaving looms for the wives
and daughters of the workmen. Inthe centre
of this terrace is a very handsome church, the
priest also performing the office of school-
master. Opposite is a neat and spacious hos-
pital, to which are attached a physician and
surgeon, as is the case in all the other estab-
lishments. On another side is the house
where the count lodges when he comes to in-
spect the works, and a neat little theatre,
where the men amuse themselves by getting
up plays. In the centre of two large squares
are the marble statues of the late Grand
Duke Leopold I. and an allegorical figure of
Industry. I might mention the establishment
of road commaunication, by means of a bridge
which cost £20,000, over ground very unfa-
vourable for its erection ; the space under one
of the archways having been made into a paper
manufactory. I must not forget the shops
where the men may purchase necessary
commodities, nor the model lodging-houses,
where they have apartments for themselves
and familiecs. Who can view these institu-
tions, so well calculated to advance the social
condition of the too ignorant working classes
in Italy, without being Eardoned for digress-
ing for a moment from the more beaten track
of technological description ?

The count established a fund, by which the
men, sacrificing a day’s waies per month, are
free to_the enjoyment of the whole of these
liberal institutions, including house-rent. As
might be anticipated, the apothecary's shop is
largely frequented by villagers from the
neighbourhood, who obtain drugs free of ex-
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pense. The late Grand Duke of Tuscany,
alive to the good which M. Lardarel had
done and was doing, ennobled him with the
title of Count of Monte Cerboli. If I were
asked to erect a monument to him at Lar-
darello, I would place no statue, but simply
copy the beautiful epitaph applied to Sir
Christopher Wren, in St. Paul’s Cathedral,
London, * Simonumentum queris, circumspice.”

The lake of MonTE Roroxpo, belonging to
M. Durval, contairs ¢35 of boracic acid in
solution, the maximum of impurities being
15 per cent., chiefly sulphates of lime, am.
monia, alumina, and magnesia, hydrochloric
acid, and free sulphuric acid, with traces of
organic matter. The area of the lake is
about 18 acres. M. Durval produced from it
64 tons in 1854 and 142 tons in 1855.

Within the last year Prof. De Luca has
analyzed two specimens of boracic acid from
M. Durval's works; these he has kindly
communicated to me, and not having been
published before, they are additionally valu-
able, and are as follows :—

No. 1. | No. 2
Anhydrous boracic acid ......[ 507 | 466
Water.....o.ociveennee corneenenns 369 | 40-4
Sulphuric acid ... 91| 95
Chlorine......... 02| o1
Silica ........ 10| 12
Magnesia 11| 18
Lime ...., 05| 06
Ammonia ...... tresncreneniienne]  0°8 04
Potash, soda, alumina, oxide
of iron,and organic matter } traces. | traces.
Total..................| 99-8 [100-1
Impurities in the above ...... 12:2 131
100 parts give of crystallized . .
DOTACIC 8CI +....,s0r.rr.orere } 890 843

TravALE.—Within the last tiwo or three
years & new company, called the Societa
Anonima di Travale, has commenced opera-
tions near Montieri (Pisa), for extracting the
boracic acid which is there found in small quan-
tities, associated with a large proportion of sul-
phate of ammonia. The locality is north of
the fracture we have been describing, but it
remains to be proved whether it offers such a
brilliant future as the other lagoons.

The remarkable analogy between the la-
goons and voleanic craters will be best seen by
a comparison of the products found in their
respective places.

he following is a list of some of the gases
and minerals from the Tuscan boracic acid
lagoons, compared with those from Vuleano,
in the Lipari Islands, &c., which will show their
intimate connection with volcanic action :—

1. Sulphuretted hydrogen is found in large

quantities, as at Vulcano. Pilla remarks that

Vesuvius emits hydrochloric acid in great
abundance, as do Etna and all other active
voleanoes, while quiescent ones pour forth
chiefly sulphuretted hydrogen, which is dis-
engaged at lower temperatures than is neces-
sary to liberate the former. ( ZTrattato di Geo-
logta, tom. i., p. 244).

2. Sassoline, Boracic acid, BO3. 8 HO;
also in Vuleano : —

Boracic acid....ccvereerserssnnrenns 5644
Water oocvvvnnnnenns ... 43:6
100-0

3. Hayesine, Borate of lime, CaO. 2 BOs34-
8 HO; also at Iquique, Peru :—

Lime ..cveeiees veeveererenerrensns 20°85
Boracic acid .....cceevereerennens 5113
Water ...cceoviverneneerrinnenns 2625
Silica, Alumina, and Mag-

DESI& uvueeieriverreereronarans

1-75
99-98
4. Lagonite, Borate of iron, Fe? 03. 3 BO3

+3 HO; as incrustations :—

Sesquioxide of iron ............ 86:26
vesses 14:02
cees 47°95

L7 O

Boracic acid ........ov0rvnen

Magnesia and loss .., ........ 177
100-00
5. Lardarellite, Borate of ammonia,
NH+O0. 4 BO*+ 4 HO :—
Ammonia ..... weree 1278
‘Water e 1832

crieees 6856

99-61

6. Borax? NaO.2BO®+ 6 HO :—
Soda vieeireennenn ceenes 19°23
Water ...... .. . 87-19
Boracic acid ... 43-56
100-00
(Ordinary borax contains 10 atoms of water.)
7. Mascagnine, NH+0. SO3 4 2 HO; also
in the Lipari Islands :—
ADMONIA «e..vevveenrererrreneess 8467
Sulphuric acid ........ccur...... 5238
ALEr .eivveiiiraineece corenenes 12:00

99:00
8. Gypsum, Ca0. 802 4- 2 HO (Impure).
9. Selenite, CaO, SO -;-'- 2 HO.
10. Anhydrite, Ca0. SO3 :—

esosel soe

.e

Lime cuviivieiionsersiinennnniene. 412
Sulphuric acid ..veeereriersenees 588
100-0



11, Alum (probably ammonia and iron
alums).

12, ‘Bulphate of magnesia (rare), MgO.803.

13, Sulphate of ammonia.

14, Iron pyrites, Fe 83,

15. Sulphur incrustations, 8 ;—also in the
Lipari Islands.

16. Resinous quartz, Si03,

17. Common salt :—Na Cl,

The connection between the soffioni and
volcanic craters has been proved in a remark-
able manner by the discovery of boracic acid
crystals in the minor crevasses produced near
Torre del Greco during the eruption of
Vesuvius in the winter of 1861.

The boracic acid crystals are far from pure,
containing a small quantity of numerous sul-
phates, mechanically mixed. In 1842, Witt-
stein (Rapp. ann. de Berzelius), published the
following analysis :—

Crystallised boracic acid (3 HO. B03). 76494
Iron .. .. .. .. 0365

Alumina ... .. .. 03820

Lime ... .. .. .. 1018

Sulphate of { Magnesia ... ... .. 2:632

Ammonia ... .o ... 8508

S0da e e gee e 0917

Potash... .. .. .. 0369

Chloride of Ammonium ... .. .. 0298
‘Water of crystallization of the ahove

BaltB.ce e wee wee e e an 6°557

Bilicic acid... .o oo wee wee oo 10200
Sulphuric acid combined with boracic

acid ... e we 1:322

Organic matter and smiﬁ»ha't'é of iron... traces.

100-000

The amount of foreign salts has very con-
siderably diminished since the lagont were
first made use of; 1 believe it is not more
than 18 per cent. at this time. In order to
purify the crude produce, which is not done
in Tuscany, nothing further is necessary but
to re crystallize it once or twice.

It will suffice to mention that the uses of
boracic acid are only limited by the supply.
The greater part of what Count Lardarel

roduces is exported to England, that of M.

%urval supplying the necessities of the French
market.
The Custom-house returns show that the
importation of boracic acid (see next eolumn{,
produced by Count Lardarel and M. Durval,
from Tuscany into England, has been as fol-
lows; the quantity of olive oil is given for
the sake of comparison, as being better known
to the public.

Thus the sixth part of the imports from
Tuscany into England, representing £100,000
per annum, is derived from the evaporation
of mineral waters, an item second only in value
to the celebrated oils of Lucca and other
parts of the country.

Mr. Wood, of Liverpool, applied beracic
acid to glazing pottery in 1820, and for that

P
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branch of industry an enormous quantity is
consumed.

Bomacic Acip.  |Value of Olive ofl| moeq) im.
5 —— | imported from o5ty from
™ |Quantities. | Value. (V{0 C0r0f ¢ |"Tuseany.
tons. cwt. £ £
1853 935 1 o o eee
1853/ 1,038 8 " .en
1864 1,185 9 | 106,691 68,863 151,595
1855/ 1,338 16 | 121,163 142,893 747,967
1856) 1,253 0] 110,264 130,711 554,437
1857| 1,245 12| 87,192 103,914 634,494
1858| 1,156 15| 73,167 123,802 538,600
1859| 1,786 17| 94,846 117,398 648,480
Totals eecerereeed £593,313| £687,661 £3,317,458

The glaze for common English porcelain
differs only from that employed for figures
and ornaments in the amount of borax and
silica. Their respective composition is:—

Felspar ... .o i oo 45 ... 45
Silica ... .. . W 9 .. 12
Borax .. . o w21 ., 16
Flint Glass ... o 20 ... 20
Nickel ... .. . . 4. 4
Minium ... .. .. ..12..12
—(Dumas, Traité de Chimie, tom. ii., p. 265.)

‘With silicates of the alkalies and various
metallic oxides, it forms that beautiful and
brilliant greenish-yellowish glass, made at
Sevres, of which the composition is given
below :—

Silica ... wo e we o 1923
Protoxide of lead... .. ... 5764

S8oda ... e wee e o 3408
Boracic acid ... .. oo .o 7°00
Peroxide of iron ... ... .. 612
Ocxide of zine ... e 2099
Antimonic acid e 3041
Potash ... .o i s o 044

100-000

—(Salvetat, Annales de Chimie et de Physique,
8leme Série, tom. xv., p. 122.)

M. Maés, of Cliny Ya Garenne, near Paris,
manufactures glass of boro-silicates of potash
and zine, boro-silicates of soda and zinc, and
boro-silicates of potash and baryta.

I was informed by several persons that the
vines in the neighbourhood of the lagoonsdo
not get the Oidium disease, which may pos-
sibly be attributable to the sulphurous vapours
which arise so plentifully and pervade the at-
mosphere—perhaps even in a less degree to
the sulphuretted hydrogen; hence this loca-
lity is well adapted for the growth of vines,
wherever the soil in the lower valleys ad-
mits of their cultivation. May not this con-
tinual vapour of sulphurous acid be the chief
reason of the excellence of the celebrated
wines of Vesuvius? For a similar reason, 1
would ascribe the superiority of the Canary
wines as much to the sulphurous bath to which
they are subjected, as to the richness of
the soil, though that also is incontestable.
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CHAPTER V.
ROCK BALT.

The Royal salt works of Volterra (Pisa)
are the most im&)rtant in Central Italy ; they
are situated on the river Cecina, within three
miles of the town of Volterra, and 40 from
Leghorn.

Unlike the well-known salt deposits of
Cheshire, Prussian Saxony, &c., which belong
to the Triassic formation, the rock salt of
Volterra occurs in beds varying from 15 to
40 feet thick, in ash-grey Miocene or Middle
Tertiary clays. I shall several times have
occasion, in the course of the present publica-
tion, to allude to the circumstance that many
of the most valuable minerals in Central Italy
originated in Tertiary times, a fact which I
developed some years ago in a paper I pre-
sented to the Geological Society of London.

There are eight pits, of an average depth
of an hundred feet, from whence the brine is
pumped by horse-power, and conducted along
a wooden canal to the salt works. As some
of the pits furnish weaker brine than others
they are only occasionally employed in dry
seasons, when the brine, becoming too strong,
requires a judicious admixture of water con-
taining less salt, in order to reduce its specific
gravity to 20° or 21° of Beaumé’s areometer,
which experience has proved to be the most
convenient strength for evaporating.

The pits being supplied by water filtering
naturalfy through the soil, the brine con-

tinually varies in strength according to the
direction of the wind and the amount of rain
that falls.

The method of manufacturing salt at these
works has undergone considerable change and
improvement during this century. The salt
works at present consist of two principal large
buildings, each provided with two complete
evaporating apparatuses. The pans for cva-
porating the brine (caldaja di Salinazione)
are wmade of boiler-plate, and are 28 feet 9
inches long, by 21 feet wide and a foot deep.
To each pan are attached two others, of soe-
what larger dimensions, for concentrating the
brine. Each of the brine pans is provided
with three fire-places, for burning wood ; the
waste heat is turned to account g)r the. con-
centrating pans.

Until very recently four pans were enough
to supply the demand for the whole of
T'uscany, but as the price of the salt has
been reduced very considerably of late years,
the consumption has increased, and they are
no longer adequate to the purpose.

No returns are Kreserved of the quantity of
salt produced at these works up to 1821, but
the present director, M.-Brasseur, very kindly
furnished me with the statistics for the last
40 years, with the annual cost price, which
will form an important addition to these re-
marks.

PropuorioN oF SALT AT THE RovaL Saur WoRKS 0F VOLTERRA.

YEAR. Quantity PRICE.
Manufactured.

Tons. cwt. Per 1,000 kilos. Per cwt.
1821-5, mean of 5 years 5,470 6 4182 frs. 1s. 84d.
1828-32, 1 ’ 6,273 16 88-23 1s. 63d.
1849 .. wiv ver wee e e 6,660 4 81-86 1s. 3id.
1850 sos cee wie eer eer eee e 6,908 5 80-32 1s. 23d.
185l wii vor wie eer e eee see 7,170 9 80-32 1s. 24d.
1852 .. i see e eee eee e 6,837 13 81-64 1s. 34d.
1858 i vie e vee eee eee eee 8,744 13 26-05 1s. 04d.
1854 .o v vee e eee e e 7,028 6 28-81 18, 23d.
1855 v vt wer eee see wee see 6,896 o 2863 1s. 2d.
1856 ... . v sse  ses  ses  ses 7,321 11 27-06 1s. 13d.
1867 wi vee ve we e e e 7,221 1 26-89 1s. 13d.
1858 ... . o ses eee  wee 6,76¢ 7 27-72 1s. 14d.
1869 i we e vee e e 7,284 10 27-84 1s. 14d.
1860 ... o eee see e 7,982 13 28-565 1s. 24d.
1861 . . . 6,777 7 —_— e

Eight per cent. tare is allowed for water

it. The retail price of salt is 33 francs per 100 kilogrammes, or 13s. 6d.

mechanically mixed with the salt afte; weighing

per cwt.

There are 90 workmen at the salt works of Volterra, who with their families make a total
of 220 persons who live by this branch of industry.
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CHAPTER V.
IRON.
EvLpaxN [roN MINES.

The whole of the Elban iron mines are the
property of the Government. The late Go-
vernment of Tuscany worked them on their
own account up to 1851, when a loan of
12,000,000 Tuscan lire (£400,000) at & per
cent. was negotiated with Messrs. Bastogi and
Co., of Leghorn, for thirty years, with a cer-
tain per centage on the profits—the smelting
establishments on the mainland being given
as a mortgage. The mines are under the
jmmediate superintendence of the Minister of
Finances, to whom the director hands in his
reports. The metallurgical department at
Follonica is under M. Ponsard, who has been
recently appointed, and to whose scientific skill
great improvements are due. There is no en-
gineer on the island, the affairs being managed
by M. Ulrich, a gentleman residing at the
Marina di Rio, who, with the title of Ad-
ministratore all’ Isola, has charge of the ac-
counts, the superintendence of the various
mines, and the shipment of the ores. The
title of the Company is Administrazione coin-
teressata delle R. R. miniere e fonderie di ferro
de!l' Elba; there are 24,000 shares, each
originally of 1,000 Tuscan lire (£33 6s. 8d).

The largest mine is that of Rio, the only
one permanently worked up to 1851 : since
that period a very considerable excavation has
been made at Capo Calamita; other smaller
mines have been in activity for several years
at Terra Nera and Rio Albano; one at a spot
called the Vigneria, though distant half a mile
from Rio, may be geologically considered as
part of it; the former is worked from the
seashore, the latter is considerably higher up
the hill. Such are the localities hitherto in
operation ; they each present peculiar features
of interest, which render it convenient to
consider them apart, after taking a more
general view of the subject.

All the iron ore extracted in Elba is re-
markable for its purity and richness; fifty-
two per cent. is there considered poor, the
average being sixty-five per cent. It is abso-
lutely free from the impurities 8o commonly
found in British iron ores, especially in clay-
iron stones, such as phosphorus, sulphur, &ec.,
small {mrtions of which are extremely detri-
mental to the quality of the metal they pro-
duce,. While the quality of the Elban ores
is second to none in the world, the quantity
is 50 prodiffious that, notwithstanding 1 had
heard so much about it before my visit, and
had consequently formed high expectations,
they proved to he anything but overrated,

Elba is truly an island ¢ whose stones are iron,

.and out of whose hills thou mayest dig brass.”’

In order to proceed as systematically as pos-
sible, I will take a topographical reconnaissance
of the island of Elba, especially the eastern
portion, to which the iron mines are entirely
confined.

Let us suppose the island to be submerged
50 feet, we should then find it to present a
totally different outline. The western por-
tion, constituting Monte Capanne, would ap-
pear as a lofty and rugged granitic mountain,
either forming an island, or united by a narrow
isthmus to a second group of hills, entirely
differing from it in origin and appearance. In
fact, the former is a precipitous igneous mass,
with an iron-bound coast; the latter a series
of gently undulating limestone and schistose
hills, pierced in various directions by dykes
and intrusions of serpentine and allied eruptive
rocks. T'o the north of this we should tind
several small islets, formed of porphyritic
rocks, altered granites, pegmatite, schist, and
serpentine ; one of these would correspond to
the hill on which stands the fort of Porto-
ferrajo, and several others to those on which
are established coast-guard stations. T'he har-
bour of Portoferrajo would no longer exist,
and the site of the town be for the most part
under water ; while a narrow arm of the sea
would pass from Portoferrajo on the north to
the Golfo di Longone on the east, and the
Golfo della Stella on the south, cutting off to
tho east two large islands, of which I am
about more particularly to treat, as containing
such abundance of iron ore.

Commencing at Monte la Sera, a chain of
lofty hills runs southward for several miles
to Monte Serato, flanked on the east by
lesser hills; upon one of these is built the
chapel of Sta. Catterina, the rock being ser-

ntine in contact with limestone. A mile

yond is the conical peak on whose summit
stand the dismantled ruins of the Torre di
Giove. If we ascend to the top of Monte
Giove, we shall see the relative positions of
the mines of Rio and Rio Albano ; the former
about a mile to the south, the latter at
an equal distance in a north-easterly di-
rection; the little excavation of Vigneria
lies rather nearer to the south-east, but though
hidden, its position may be easily guessed
by the little boats which lie off the beach.
Carrying the eye southward, the view is
shut out by two lofty hills, Monte Fico,
and the limestone ridge of Monte Arco.



Behind this latter eminence, 43 miles in a
direct line from where we are supposed to be
standing, is the mine of Terra Nera, situated
on the slope immediately overlooking the
Gulf of Longone. These mines have been
formed in places where the quantity of the
iron was supposed to be the greatest and
easiest of access, but numerous veins traverse
the rock in the intermediate spots ; some con-
sist of excellent peroxide of iron, others sili-
cates of less industrial importance. The
general direction, drawing a line through
these various points, will be a little east of
north to west of south. Following precisely
the same course southward across the Gulf of
Longone, is another interesting group of iron
workings at Capo Calamita and Monte Cala-
mita (the loadstone cape and mountain), so
called because the mass of the ore is magnetic
iron, the slope of the hill down to the sea
level being almost entirely covered with a
deep deposit of the best mineral, with little
intermixture of inferior ores.

The first authentic mention of the Elban
iron mines is by Hecateus, a foew years after
the death of Tarquinius Superbus, last king
of Rome, and therefore verging on 2,400
years, a period which, if doubled, would carry
us back to the youth of Methuselah.

The Greeks were oarly acquainted with
Elba, under the name of Athalia, AidAny ;
ai0dAy signifies soot, and Cerda says that the
name was derived from the furnaces em-
ployed for smelting iron, a metal in which it
was very rich. We may possibly attribute
the origin of the iron mines to the saccessors
of the Argonauts ; Portoferrajo was called by
the Greeks Awhy Apyovs, or Portus Ar-
gous, from Argo, the vessel which conveyed
Jason and his 54 Thessalian heroes, whom
Strabo distinctly believed to have landed in
Elba. We may infer that the Etruscans
very early worked iron in Elba, since I heard,
during my stay at Portferrajo, that Etruscan
iron coins had been discovered in the island.

« Ilva was celebrated in ancient times, as it
is at the present day, for its iron mines ; these
were probably worked from a very early
period by the Tyrrhenians of the opposite
coast, and were already noticed by Hecatzus
(circum. 620 B.c.), who called the island
Ai6dAn, indeed its Greek name was generally
regarded as derived from the smoke of the
numerous furnaces employed in the smelting
of iron.” (Diodorus Siculus; v. 18.)

Virgil, alluding to the troops which accom-
panied Zneas from the Tuscan coasts, sings
of Ilva, the noble island, blessed with inex-
haustible quantities of ores of steel (ores from
which steel was then manufactured). His
account is just such as I should myself give ;

¢ Sexcentos illi dederat Populonia mater
Expertos belli juvenes; ast, Ilva trecentos
Insula inexhaustis chalybum generosa metallis.”
(&nedd, lib, x., 172.)

39

Varro (born B.c. 116) says that iron ore was,
indeed, abundant in Elba, but in order to be
smelted it had to be taken to Populonium,
a city of Etruria, not far distant from the

island.

About the Christian era, Strabo alludes to
the iron mines of Elba as nothing new, and
specially mentions that the ores were taken
to Populonia to be smelted, since the island
did not afford facilities for the requisite me-
tallurgical operations. What the difficulties
were he does not inform us, though I conceive
the want of forests, which had been previously
cut down, quite a sufficient reason. ¢ Optime
a Populonio solvunt tres illas insulas (Atha-
liam, Cerniam, Sardiniam) petituri, quas et
nos vidimus Populonio conscenso et metalla
qusdam ibi locorum deserta: vidimus etiam
qui ferrum ex ZBthalid allatum elaborarent.
Non enim €4 in insula fornacibus liquari pot-
est ; sed statim atque effossum est in contin-
entem perfertur.” (Geographie, lib. v., cap.
ii., § 7.) Populonium is the best starting
point for those who set sail for Klba, Corsica,
and Sardinia. These islands were visible on
ascending the heights above Populonium,*
and also certain abandoned mines; we like-
wise fell in with some of the men who work
the iron ore brought from ZAtthalia, as they
cannot smelt it in furnaces in the island itself,
so that, when extracted, it is at once shipped
to the continent. This explains the passage
in Aristotle (born B.c. 384), which alludes to
Populonio ferro; i.e., Elban iron, smelted even
in his time at Populonia.

The intercourse of the Romans with Elba
may be inferred from their coins dug up there
from time to time: I believe they chiefly
belong to the reign of Constantine, more
rarely to Augustus, Trajan, and Nero. In
every part of the island ancient slags
may be observed, considered to have been
produced in the metallurgical operations
of the Romans. Little furnaces were evi-
dently established at some remote time
wherever abundance of wood and a small
stream of water were procurable within
easy access of the beach. Such slags I
picked up in considerable quantities in a
wood at S. Giovanni, near Portoferrajo; the
fragmentsare about two or three inches across,
and may be found 13 slightly scratching the
surface of the ground ; and in draining a field
at S. Giovanni just before my visit, many frag-
ments of specuiar iron were turned up, so that
for a short time T was puzzled to account for
the way in which they came there. Similar
little pieces of ancient slag are seen at the
Golfo dell’Ancona, the Golfo della Biodola,
east of the Punto del Pinello, on Monte
Orello, at Fabrello, Capo Castello, Magazzini,

* With due deference to the authority of Strabo, he
is mistaken in asserting that he saw Sardinia; the
islands visible from Populonia are Elba, Corsica, Ca+
praja, with others of less importance,
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Hreacque, Acquaviva, Procchio, Bagno di
Marciana, Capo S. Andrea, Patresi, and at
Casaccia, near Portoferrajo.

Nolozality offers more historical and archao-
logical interest than Capo Castello, where 1
perceived a deep bed of slag exposed in sec-
tion by a small winter torrent, just as it
reaches the beach. Btrong walls are still
plainly visible here in several places; the
irregular stones of which they are composed
being so strongly cemented toiether that,
rather than separate them from the mortar at
the original joints, it is easier to break off
large masses. A beautiful inlaid pavement is
partially laid bare, consisting of lozenge-
shaped pieces of Elban Cipolino marble and
other varieties ; bricks and tiles are also pro-
curable by dint of careful search. One apart-
ment which 1 entered, about 10 feet by 15,
might have probably served as a bath-room.
In the brushwood behind many bricks and flat
tiles with inscriptions have been excavated.
Part of the wall is built of small bricks laid
diagonally in patterns, surronnded by rubble
work, and supported at intervals by pillars of
hewn stone. The plinth is also formed of
the same material. Captain Pisani, an inde-
fatigable investigator, has dug up many tiles
at this place with perfectly legible inscrip-
tions. Some of these I have transcribed.

Adjoining this is a field, in which was dis-
coveled, some years ago, a long leaden water-
pipe, intended for the supply of the fort at
the extremity of the cape, whence it derives
its name of Capo Castello. Tracing back
vhe leaden conduit, two bronze vessels and a
tap were found, only slightly rusty; ancient
ioundations were also discovered, and have
heen since built on, the superstructure now
serving as a country-seat. I here met a
countryman who assured me that his father
had, many years ago, discovered a large vase
at this spot, which, on being broken open, was
found to be full of antiquities; these he sold
on his return home for two pairs of trousers,
with, perhaps, a little buona mano ; the pur-
chaser became suddenly rich and possessed of
40,000 francs (£1,600). The church of Sta.
Catterina, below Rio, was built with the

ofits. Nenci, the perhaps too credulous

istorian of this island, says that in this
ancient building a certain Queen Ilva held
her court, after she had fled with her lover
from the Etruscan mainland pursued by her
father and brother, Rather thanreturn, Ilva
is fabled to have thrown herself off from the
cliff at the castle into the sea, and to have
been drowned. Nenci states that the island
of 1lva acquired its name from this romantic
lady. (Storia dell’ Isola dell’ Elba.) Suum
cuigue ; 1 do not vouch for the accuracy of this
tale. My only object in bringing forward
these remarks is believing they may possibly
serve as a guide to others in forming a judg-
ment as to the age of the slags found close to

the ruins, for I think the identity of these
tiles from Capo Castello and the others from
Rio, show that the mines of Rio were contem-

raneous with the ancient fort. It would,
indeed, be difficult, without the aid of frag-
ments of antiquities, found buried with the
slags scattered over the island, to form the
least clue as to their age; but, reasoning from
circumstantial evidence, I consider it pro-
bable that theK are exceeding}&ancient.dating
at least from the days of the Roman kingdom
or republic ; for my part, I incline to the be-
lief that they may be partly of Etruscan
origin, for evidently the island was thickly
wooded when the inhabitants smelted their
ore so extensively in Elba, and the reason for
the subsequent abandonment of these locali-
ties, and the shipmeunt of ore to Populonia,
as was practised in Strabo’s time, was doubt-
less because wood and charcoal were there
procurable at less cost.

fevercr. 7P -5 )

Inscription on Roman tile from Capo
Castello, EUHEMER. QMANIP. S.

Similar inscription on the tile from Rio,
:‘o which are added the words F. CARSIMA-

RVEVE|
EROTIS

On tile from Rio. RVEVEI. EROTIS.

IVARI

VARI.

Id.  id.

Inscription at the bottom of a vase
brought by the writer from Capo Castello,
L.A P.1. (?), the stamp being in the form of a
human right foot. Mr. Birch, of the British
Museum, has been kind enough to inform me
that these may be considered as potter’s marks.
EUHEMER signifying *Ev fuépa, good day ;
Epot:is, from &uws, love, signifyi:f a freed
slave. The dates may yet be made out by
some one.

The etymology of Portoferrajo, known to
the Romans as Ferrara, is porto, harbour, fer-
rajo, a smith (or probably better, a smithy).



During my stay, many Etruscan and Roman
antiquities were dug up at Portoferrajo, chiefly
lamps and vases.

Tl::bid adieu to the times of fable, more
positive records are extant from the 6th cen-
tury, when Elba with its iron mines pertained
to the civil and ecclesiastical government of
Populonia, a city only 20 miles distant.
Other documents inform us that in the 11th
century Elba belonged to the Pisan Republic,
from whom it was taken in 1290 by the
Genoese. For nearly 20 years the Pisans
were very desirous of recovering so valuable
a portion of their territory; at length, in
1309, while Count Federigo di Montefeltro
was Podesta and Captain-General of the
Pisans, the Genoese dictated a treaty, by
which they might be reinstated in pos-
session, on payment of 56,000 gold florins
( fiorini d’oro). The merchants and citizens
of Pisa were obliged to come forward and aid
in raising so large a sum of money, for which
they received in exchange part of the iron
ore of Rio mine. Several items of these

yments are recorded in the Arch. Dipl.
g"lor. ( Charte del Monastero di S. Michele in
Borgo di Pisa.) Thus, a certain Luparello, of
Pisa, paid down 5,000 gold florins on the 11th
August, 1811 (Pisan style). From another
passage we glean two interesting facts—the
antiquity of the present mode of weighing by
cents, and the value of the ore in the 14th
century ; thus, Bartolo del fu Jacobo da
Montemagno made a public declaration be-
fore the procurator-general of a commercial
company entrusted with the sale of the Elban
ores for the benefit of the commune of Pisa,
that he had received three cents of ore,
each weighing 83,383} Tuscan lbs., for 180
gold florins, or at the rate of 60 gold florins
per cento [63 florins, per ton English], and
thereby agreed to pay down the said sum
within six months; (Arch. Dipl. Flor.), quoted
by Repetti (Dizionario Storwo della Toscana,
tom. il., p. 691).

Elba was governed by the Pisans down to
1899, when Gherardo di Appiani, their Cap-
tain-General, sold the Pisan territory to
Giovanni (Galeazzo Visconti, duke of Milan,
for which he was very handsomely paid in
cash and allowed to enjoy free power of
governing the remoter parts of the Ma-
remme, with Piombino, Elba, and Pianosa.

‘What was the condition of the Elban mines
immediately previous to 1544 I cabnot very

itively say ; at that time everything must
ave becn brought to a sudden stand by an in-
vasion of the island by the Turks. Charles V.,
having beseiged and taken Tunis, brought
back Sinan, son of the Commander-in-
Chief of the Sultan’s fleet, and of a slave from
Grassera, a town in Elba. Returning with
him to Tuscany, young Sinan was baptized at
Plombino. Barbarosea, King of Algiers,
came to claim him, but was informed that the
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demand was useless, since he had been bap

tised in the Christian faith. Prince Appiani

however, assured the Mussulman that he
should be treated like a son and not as a
slave. After long and fruitless deliberations
Barbarossa ordered his troops to land in Elba.
They first devastated Capoliveri, the terror-
striken inhabitants flying to the mountains
and woods, or hiding themselves in caves from
their pursuers, so that most of them perished.
The castle of Volterrajo was then attacked,
but unsuccessfully, so they turned towards the
castle of Lucceri,which they blew up. Appiani
now thought of restoring Sinan to prevent the
utter_destruction of the island. Treating
with Barbarossa he sent a galley to Piombino
to fetch the youth. The two parties met off
Cape della Vita, while Barbarossa, embracing
the young man, took himn into Portoferrajo,
amid the wild demonstrations of joy of the
barbarians. (Nenci, op. cit.ihCapoliveri was 80
frequently a prey to the Mahometan pirates
that it was walled in; and on one occasion it
stood a siege of three days. The inhabitants
were continually thinned by such invasions,
which must have materially influenced the
working of the mines.

Portoferrajo subsequently fell into the
hands of Cosmo I., who fortified it. How-
ever, the Spaniards, in 1602, built the fort
of Longone, during the reign of Philip I11.,
In all probability they worked the mine of
Terra Nera, which is within range of the
guns of the fort; this could be ascertained by
searching the Spanish chronicles. Longone
sustained a desperate siege from the French,
to whom it was given up in 1646. Four years
afterwards, in 1650, the Spaniards attacked
the fortress, and obliged the French to capitu-
late. Meanwhile the Princes Appiani were
succeeded in the possession of the iron mines
by the Princes Ludovisi and Ludovisi-Bon-
com i, of Piombino. 8till it appears that
Terra Nera belonged to the Bourbons down
to the last century, because Ferdinand IV.
transferred it to the Prince of Piombino on
receipt of twelve gold posati. (Nenci.) On
the 28th of March, 1801, by the treaty of
Florence, Ferdinand IV., King of the Two
Sicilies, gave up Longone and the portion of
Elba belonging to the Prince of Piombino to
the Emperor Napoleon 1., while soon after-
wards, in 1802, France received the remain-
ing portion of Elba by the Treaty of Amiens,
Governed successively by the Republic and
the Empire, in 1809, Elba, together with the
rest of ’Buwsny, was given over to Eliza, the
sister of the Emperor. (Repetti; Dizionario
Storico, tom. ii., p. 592.) For about ten months
(from May 3rd, 1814, to Febiuary 26, 1815),
Elba belonged to Napoleon, while exiled from
the continent of Europe. In this little em-

ire he strove to promote the good of the in-
bitants, by making roads and working the
white marbles near Longone, and doubtless



the iron mine of Rio was not overlooked by
that t man. By the treaty of Vienna in
1815, Elba with its mines reverted to the
Grand Duchy of Tuscany, and the Govern-
ment only ceded the right of extracting ore
in 1851, Such is a concise summary of the
various political events by which the Elban
iron mines have been more or less influenced.

Rio Mine.—The best bird's-eye view of this
mine, which has for so many centuries fur-
nished its successive owners with as much ore
a8 ever they required, is obtained from the
village of Rio, from whence we see the quarries
excavated at various levels on the side of the
hill down to the Val di Rio, through which a
little brook flows towards the Marina, and
forms the boundary ; the greater part of the
southern slope is covered with a prodigious
vein or veins of specular peroxide of iron,
which, traversing the rocks, as before-men-
tioned, so as invariably to metamorphose them
in contact with the ore, the term dyke, as
Savi and Meneghini have described it, may,
perhaps, be more properly employed than vein.

That the dykes of iron ore at Rio were
formed by igneous action, I have no doubt,
from the fact that specular iron is formed
in the volcanos at the present day, such
as Vesuvius and Ascension. Hausmann
describes specular iron artificially produced
in an iron furnace at the works of Altenau,
in the Hartz, which he considers to have
crystallized out from the molten mass; the
crystals were precisely similar to that of
Rio, a most important fact, because in volca-
nos they are invariably very minute, and
readily to be distinguished from specimens of
Elban specular iron. (Hausmanb ; Beitr‘diqo
zur metallurgischen Kristalkunde, p. 18.) In
parts the depth of the workings, as near as 1
could judge, cannot be less than 120 feet.
Locking down towards the mine from Rio,
imaginary lines can be drawn across the arti-
ficial cavities, and by following what was the
original slope of the hill, we can appre-
ciate to what an extent the ore has been ex-
tracted. The subjacent beds are hard meta-
morphosed Pal®ozoic rocks, generally known
in Italy as Verrucano; the superincumbent
strata, when present, are dolomitic limestones.
Associated with the verrucano is another bed,
of only local importance, provincially termed
Bianchetto ; it is a species of metamorphosed
talcose schist. The base of the veins at Vig-
neria, Capo Calamita, and Capo Pero likewise
restson Palmozoic rocks. Many have hastily
considered that the ore at Rio was a regularly
stratified deposit, but Savi has clearly shown
the fallacy of such a conclusion. Nor did
I for a moment doubt the fact of the ore
forming veins in the rock, though I had
not then the advantage of reading Profcssor
Savi’s excellent memoir on the subject, for
along the sea cliff, extending from Cape Pero
to the Marina di Rio, an infinite number of

strings of iron ore are seen in the verrucano,
some not more than a few inches in width,
others several feet, generally much more pro-
minent than the adjacent whitish quartzose
conglomerate, here formed of ents, com-
pactly agglutinized together by the fusion of
the more easily liquifiable portion. The
method by which the ore is worked at Rio is
apt to give us a false idea, and leave an im-

ression that it occurs in vast conche or basins.

his is owing to the system of discontinuing
a working in a given spot where the ore
becomes a little less uctive, and com-
mencing elsewhere. Such changes in the
quality of the ore do not frequently occur at
Rio, 8o that these basin-shaped workings are
of enormous dimensions: little engineering
skill was expended to keep the mine in opera-
tion until within the last year or two; it
needs but to follow the ore where it is of
good quality and most abundant.

‘When crystallized the speculariron is exces-
sively hard, and can only be excavated with
gunpowder. One particular spot, now no
longer worked, was pointed out to me,
whence the most beautiful specimens have
been obtained for many European cabinets.
Tkesizeof the crystalsisoccasionallyl} inches,
between them the ore is very dense and mas-
sive, and has a strorgly metallic lustre ; the
colour is steel-grey, and frequently the edges
of the crystals are sharp enongh to produce
severe but clean cuts in the hand if taken up
carelessly. The purest ore is called Vena fer-
rata ; sometimes quartz crystals abound along
with the specular iron, in which case it is
known as Marmigno ; in places the ore is squa-
meous and friable, whence it derives the name
micaceous iron ore ( Vena luceica), which is soft
enough to be dug out with pickaxes, as at
the Polverino, where it occurs for the length
of one hundred feet, and a depth of
40 feet, resting immediately on yellow and
dark ochres. The crumbling nature of the
mineral at the Polverino renders it easy to
remove, and be at once shovelled into the
panniers and loaded on the donkeys. The
:]l::lecular peroxide of iron or oligist—of which

these ores are but varieties—passes in a
few places into rich hswmatite ; it is chiefly
powdery, being red ochre, apparently formed
by a re-arrangement of the particles of the
mineral, for in chemical composition they are
identical. The ochres are frequently seen
between the interstices of oligist or the brown
hamatite, and form the variety called San-
guinaccio. 1 did not see much brown heema-
tite (Vena cieca) at Rio, but of the more
earthy varieties, which constitute the abun-
dant yellow ochres, or Terra gialla of com-
merce, many shades are procurable, from
which pigments might be made with consi-
derable advantage, to compete with the cele-
brated Sienna earths. me are already
employed in fresco-painting. A kind, very



closely resembling raw Sienna, is washed in
a building near the top of the hill, and a
portion being burnt forms red ochre. A
whitish pigment, for fresco-painting, is pre-
pared from the decomposed bianchetto.

Accompanying the bianchetto in various
parts of the mine are immense masses of iron
Ppyrites, mostly in a state of decomposition and
disintegration : on taking up a lump in the
hand it falls to pieces, the agglomerated mass
of crystals separating into its individual
members, so that it is easy to pick out little
octohedral crystals of the size of a pea. I
noticed that when they have become larger
they usually assume hemihedral forms, such
as the pentagonal dodecahedron, in a few rare
instances with axes as much as an inch and a
half in length. It is not an easy matter to
find such perfect crystals, even after an entire
day’s search ; they are most commonly grouped
together in a very confused manner; this
pyrites, known as Marchesite, has been all
thrown away up to this period, though I
believe the recent improvementsin the manu-
facture of sulphuric acid would fully justify
the expense of extracting the Elban pyrites
for economic purposes.

The ancient mode of smelting iron was
such as to prevent the employment of small
ore, which must naturally be removed, whe-
ther required or not; nor are the Tuscan and
French furnaces, employing charcoal, adapted
for this purpose to the present day; thus
mounds or even little hills of ¢ rubbish,” so
to translate the word Gettate, have accumu-
lated for ages, and been constantly increasing
until very recently. The prodigious quantity
of gettate at Rioand Rio Albano is the first thing
which strikes the stranger visiting those mines,
The ancients, and even the miners of later
days, evidently chose out all the good lumps,
rejecting whatever was of a smaller size
than a pigeon’s egg, together with the whole
of the dust arising from the crumbling of
the scaly or micaceous ore—in some cases &
large per centage : in the course of their ex-
cavations they found it most convenient to
place their rubbish as much as possible in one
spot on the brow of the hill. M. Ponsard
has calculated that there are 8,000,000 tons
of this rubbish which might be imme-
diately turned to account. The getiate form
a looss mass, which may be occasionally dug
out with a pickaxe and shovel, though some-
times the rain-water, percolating to a small
depth produces a hard superficial epigenic
breccia, the angular dust and fragments
of oxide of iron presenting themselves
under the most favourable circumstances
for forming a hard ferruginous cement.
The English blast furnaces have proved
eminently useful for the employment of
this material, and thus a secondary extrac-
tion on an extensive scale has been com-
menced, exhibiting tor the first time any
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engineering skill, A shaft, pozzo dell’ ornello,
lately sunk to the depth of 150 feet through
the gettate, is used to lower the ore in the
immediate neighbourhood by means of
waggons. From the bottom of the shaft
a capacious gallery, rendered secure by good
masonry, leads to the Laveria, or dressing-
house, whence it is called Galleria della
laveria: it is of great assistance in con-
veying any earthy hematite and gettate to
the washing troughs. The waggons are
lowered by meaus of an iron wire rope, now
much corroded fromn the quantity of sulphuric
acid in the mineral waters—a defect which
might be easily rectified by having the wire
ﬁalvanized. A second shaft is in progress,
igher up the hill, for lowering the ore to the
dressing-house ; it is double, one half being
intended for the gettate, the other for the
lumps of ore; its depth will be 360 feet; the
ground through which it has to pass being
very pulverulent, and chiefly composed of
gettate, the sides have been walled in. As
the dressing-house requires a considerable
body of water, and as the torrent running by
it through the Val di Rio is perfectly dry in
summer, a large reservoir has been con-
structed at the upper part of the mine, not
far from the ochre sheds. I must here,
however, mention that, as the specular iron
does not require any washing or other treat-
ment preparatory to being thrown into the fur-
naces, the dressing-house is only employed for
a comparatively small proportion of the ore.
I fear I shall fail to convey to the reader who
has not visited Elba a just idea of the truly
wonderful mine of Rio. There are copper
mines in Cornwall which attain the depth of
2,000 feet,* and the neighbourhood of Red-
ruth presents leagues of ¢ shafts,” ¢ levels,’,
and ¢ winzes,” but we cannot take a general
view of all those extensive workings, other-
wise than by a map, since those mines are
little clse than a series of tunnels and
chimneys through the rock; any one going
down one of them can scarcely ever see a
hundred yards before him. At Rio, on the
other hand, where the whole of the ore is
excavated at the surface, as in an ordinary
stone quarry, by open cast (cava all’aria aperia),
we can form a better conception of the quan-
tity of material which has been extracted by
human agency. The best comparison which
occurs to me among English mines, is that of
Carclaze, near St. Austle, whence tin is sup-
posed to have been obtained since the days of
the Roman sway in Britain. There is, how-
ever, this great difference, Carclaze is a single
vast excavation : the immense quarries at Rio
are in no way inferior in point of size, but
instead of there being only one, a considerable
number are seen, which will, possibly, in the

* Tresavean mine is 2,100 feet deep; the United
;niltl.es, in Gwennap, 1,800 feet ; Fowey Consols, 1,680
oe!



lapse of time be thrown into one vast quarry,
the entire face of the hill being scooped away.
Such irregularity and want of system in
the workings being decidedly the worst plan
that could have been adopted, causing as it
does great waste, the various reasons which
have led to its employment at different epochs
may be briefly alluded to. The Etruscans,
Tyrrhenians, and Romans no doubt found it
to their advantage to extract only that quality
of ore which they were enabled to smelt with
most ease in their little charcoal furnaces. In
those days the mines were doubtless ever and
anon relinquished on account of wars, inva-
sions, and piratical expeditions, so that the
new comers chose such fresh places as most
pleased them. In the dark ages enterprise
was at & low ebb: I should imagine that
those who then obtained ore from Elba only
excavated it on a small scale, several per-
sons simultaneously working in different parts
at a time when companies were not common.
In the days of the Italian republics gunpowder
was not used in mines, consequently, much
of the ore must still have been too hard to
work, as proved by the discovery of rich por-
tions of the vein of specular iron of the most
compact variety, since laid bare by the removal
of the ¢ rubbish.” Thus the same desultory
system was carried on. Even within the rei
of Leopold II., during the time that the
Tuscan Government administered the mines
for themselves, not the slightest trouble was
taken tofollow the more civilised arrangements
adopted in other countries. They paid nothing
for monopoly of the mine, and consequently
nearly everything was clear gain. Lastly ; the
present company are completely shackled, and
almost driven to keep up much of the primi-
tive method of mining, from the enormous tax
saddled on them by the Government, in ad-
dition to the sum of £20,000 annually re-
quired to be paid for the rent of the mines.
The scene I am about to describe is one of so
primitive a character, that, thanks to the
advance of civilization, it is seldom to be
matched in Europe. I mention it as the con-
dition of things in 1859, persuaded that future
visitors will find that effectual steps have
already been taken towards improvement.
About 180 sommary, or beasts of burden,
chiefly donkeys, were employed to convey the
ore to the deposit, scottiere, on the beach at
the Marino di Rio. Each carried about 833
Tuscan lbs. (2501bs. English). As the whole
distance is downhill, with this load the un-
fortunate creatures were scarcely able to lift
their feet off the ground, but tottered along in
the most pitiable manner. The sight can
scarcely be called picturesque. Imagine some
80 or 40 donkeys, each bearing the honour-
able wounds he has acquired in the service,
such as a raw knee, a blind eye, bleeding
loins, or some similar distinction. He was
loaded with as much as his wooden-frame
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panniers could carry, and these were pre-
vented from falling over his head when he
stumbled by a tight rope crupper, which,
during the whole journey down hill was kept
in a most unnatural state of tension. A
little unshod urchin ran alongside, inflicting
occasional blows on the head of his charge,
unheeded, however, by the poor jaded ani-
mals, which needed no guidance, as they were
s0 accustomed to their duty that they sa-
gaciously pursued their path, and only
stopped before the piles of ore at the beach.
They were barely able to do more than clear
the ground with their legs, so that their
muscles were kept continually on the
stretch. While I have watched these trains
of asses, now and then an unfortunate beast
had to stop from sheer exhaustion, in order
to gain a little strength. One fairly broke
down under the weight of the panniers,
which, resting on the ground on either side,
pinned him down. For some time no one
went to his assistance, and there he remained
until finally unloaded. The price paid for
bringing down the ore was 24 gquattring,
33d., for a peso, formed of two loads. Ten
%oq;’neys were accomplished on an average
aily.

H};therto, only the washed ores are lowered
through the shaft to the laveria, from whence
a tramway, 400 or 500 yards in length, con-
veys it to the common deposit, where it is
tilted out from the waggons.

A common wooden jetty is formed at the
Marina di Rio, and when a vessel arrives a
most animated scene ensues. The menaban-
don their ordinary occupation and crowd
round a weighing machine supported on three
poles. A motley group of three or four dozen
men and boys assemble with baskets of all
sizes, the load of each individual being pro-
portionate to his strength, the boys only carry-
ing a single lump on their heads. Starting
off in a single file for the jetty, they succes-
sively drop their burden into the hold of the
vessel, and return along parallel planks. Such
is the amazing celerity of the operation, that
a vessel of 100 tons burden can be loaded in
a couple of hours, when the bustle is succeeded
by the usual quiet. It will be scarcely cre-
dited that, not only was there no road fo
Portoferrajo, the chief town in the island, a
distance of some nine miles, but no wheel car-
riage at the important village of Marina di
Rio, up to 1859. The bridle path which
leads between these important places was
so badly planned on the very level of the
mountain torrent, through the Val di Rio,
as to have been completely destroyed for
somg distance by the floods of the winter of
18568.

VieNErIA MINE i8 a very small one, and
on the sea shore. Being formed on the slope of
the hill facing the beach, a tramroad about 200
ya«lsinleng& conveystheore to large mounds,



whence it is taken in small boats to the com-
mon deposit at the Marino di Rio. The men
who load these boats enter the water up to
the middle, and then upset their baskets.
The cappello, or superficial covering over the
ore, is about 10 feet thick at this place, and
chiefly composed of ferriferous earth. As a
general rule in all the Elban mines, where
there is any cappello at all, it does not exceed
that depth, and is frequently reduced to much
less. The ore is specular iron, as at Rio, and
is very easily removed. In some parts of the
mine a large quantity of decomposing iron
pyrites occurs in large veins, but not mixed
with the ore.

The depth of the vein is considerable; it
ll'{e.sts on hard Palsozoic quartzose rocks, as at

io.

In August, 1858, during the terrific
inundation to which I have alluded, the
strata separated by the lodgment of a large
quantity of water above the more imperme-
able beds. A huge mass of rock became
detached for a length of several hundred
yards and a ‘considerable width. When I
was in Elba a landslip had only commenced,
threatening to increase after the first heavy
fall of rain. A house, placed on the very edge
of this perpendicular precipice, narrowly es-
caped being swallowed up in the yawning
gulf between. Such landslips are likely to
take place at this mine whenever there is an
abundance of rain in the eastern part of the
island, for asthe strata dips towards the water,
the superincumbent mass slides forward.

Excellent medicinal mineral springs issue
from the pyrites vein ; they are strongly aci-
dulated with sulphuric acid, have a nice re-
freshing taste, and are much prized by the
Elbans, who resort to them when afflicted
with numerous disorders. Other springs are
ferruginous, and are esteemed very strengthen-
ing; these are met with more commonly
both here and at Rio. Were the sulphurous
springs to occur in this country in so pretty
and healthy a spot, I am persuaded that, in-
stead of being allowed to flow uncared-for into
the sea, they would soon be enclosed, and Rio
become a rendezvous for invalids, who would
have no reason to dread the malaria so pre-
valent only 15 miles distant, on the opposite
mainland.

Rio ALBavNo MiNk is situated at Capo Pero,
where a portion of the vein or dyke actually
runs out for 20 or 80 feet into deep water,
and forms a natural pier, at which large
vessels can load directly, which is an inesti-
mable convenience. The iron ore, which may
be 80 feet deep opposite the pier, rests on Ver-
rucano strata, and dips towards the sea at an
angle of 20° or 30°, This verrucano is a
whitish quartzose, crystalline conglomerate,
distinguished as Anagenite, and often traversed
by munute strings of speculariron. The loose
material forming the cappello is ferruginous,
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and constitutes a kind of soil. The ore is
chiefly specular iron, but a large quantity of
brown hematite is extracted in places; this
goes by the name of Vena cieca. In some
parts of the mine I procured stalactitical
specimens which had formed recently round
pieces of stick, &c. ; they occasionally assume
very beautiful irridescent colours and the
most elegant forms. The ancients observed
this phenomenon of recently-produced stalac-
titical hsmatite, but not knowing that it was
simply the result of the deposits of ferruginous
springs, had a notion that the mine was con-
stantly being replenished as soon as the ore
was dug out; Strabo, apparently, gave cre-
dence to this argument, as he recorded in the
brief description he has left us of the Elban
mines. The vena cieca produces very excellent
soft iron for castings: vena luccica ocecurs
in smaller quantities. They have been already
working at Capo Pero for about ten years.

An ancient excavation is seen above the pre-
sent one, on the sea cliff, and a line of similar
onesis reached on ascending the hill. 'We must
stand at a short distance, on some eminence,
and look down, in order more easily to see
how the surface has been scooped out in nu-
merous places. I entered a vineyard formed
in one of these hollows ; on two sides is a cliff,
and in the centre rises an isolated column-like
rock—all forming part of the iron vein. It
is, in fact, an ancient mine ; the central por-
tion was, doubtless, left because it consisted
of poorer or harder ore than the surrounding
parts. The soil under the ore could not cer-
tainly have accumulated sufficiently to have
fitted the place for a fruit garden, in which
large trees are thriving, in less than many
centuries. The ancients picked out many
such favourable spots for mining for a long
distance along the edge of the hill. Within
100 yards of the place where the miners are
now working, I observed a line of cliff 10 to
20 feet high, and 100 feet above the sea-level.
Being entirely overgrown with brushwood and
vegetation it might be passed over without
close inspection. When examined, by chip-

ing off pieces with a hammer,'it is seen to
ge likewise composed of specular iron, and in
many parts bears evidence of having been
artificially dug out ; besides which, the abun-
dance of gettate all around prove the agency
of man.

It would repay the trouble of the walk, to
stroll along the beach in returning to the
Marina di Rio, in order to observe the small
veins of specular iron in the cliff. At other
times we meet with large boulders of oligist,
of a cubic yard or more, strewed on the beach.
These stray lumps are sold under the name of
Ferrino (literally little iron, in contradistine-
tion to the ore found in situ).

‘Where the current sets in, the fine sand on
the beach is covered with a layer of minute
scales of micaceous iron ore, Pulella, thrown



up during storms, These sea-washed ores
are of the greatest purity, and are eagerly
sought after by the Neapolitan founders.
1 scarcely know which is the prettiest sight,
the minute spangles of specular iron which
cover the paths from Rio to the water’s-edge,
shining with intense brilliancy in the blaze of
the sun, and successively presenting their
tiny faces to one in passing onwards, or their
more silvery appearance seen through the
blue Mediterranean, unruffled by waves, but
just sufficiently rippled by the balmy summer’s
zephyre to keep their little crystalline surfaces
in never-ceasing motion, which might inspire
a poet with the idea that the sea was resting
her bosom on a bed of gems.
Terra Nera MINg.—Pursuing the footpath
from the Marina di Rio inland, over Monte
Areco, the outcrops of iron veins are frequently
seen. At the bottom of a water-course, half a
mile before arriving at the Gulf of Longone,
" one of these may be distinctly traced for some
distance ; it is situated in a vineyard, where it
is very conspicuous, standing up boldly as

- much as 6 feet above the ground, though it
has become rusty and brown at the surface.
There can be little doubt than even here
there must be inestimable mineral wealth
lying not far below the surface.

On reaching Terra Nera we find a steep
declivity before us. The mine extends from
an elevation of 200 or 300 feet down to the
water’s edge. The ore is excavated in basins
(conche), within a few feet of the surface.
The dyke is much more irregular than at Rio,
for in the midst of some splendid nass, offer-
ing every prospect of success, the ore suddenly
disappears, and it needs much skill to find it
again. Doubtless, the dyke was originally
continuous, similar to that at Rio, but has
become distorted and convulsed during the
eruption of serpentine rocks, portions being
upheaved, producing faults. As far as I could
judge, the specular iron, although partly well
crystallized, as at Rio, is mostly of a more
dense variety of vena ferrata, with minute cel-
lular structure, and is very hard and difficult to
break. There are several excavations, each
continued down to the rock below, partly a
hard, compact, white sandstone, and partly
strata belonging to the Oolitic Scisti varicolory,
described by Savi. A large quantity of gettate
may be noticed on the slope of the hill be-
low some of the quarries. Scarcely any soil
is found on the back of the exposed vein, not
even sufficient for grass, therefore the ferri-
ferous district can generally be recognised
with ease from a distance, from its dark sterile
a][:pearance. There is little no puletta on
the beach near Terra Nera, attributable to
the absence of micaceous ores.

Vessels, as at Capo Pero, load at once from
a portion of the dyke which runs out into the
sea, where it may be distinctly traced into
many fathoms of water. Up to the present time
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there is no proper road from Terra Nera to
Longone, about a mile distant. In walking
in that direction, we pass a large quantity of
slag in deep beds, and a most interesting

oup of ruined houses built of iron ore
in place of stone. I do not think that these
houses can be more than 200 years old, nor is
there any evidence of Terra Nera mine having
been worked before the foundation of the fort
of Longone, in the 17th century, otherwise we
should find some ancient village in the neigh-
bourhood, which is not the case. I have
figured an old rusty pickaxe found at Terra
Nera, though I do not think it very instruc-
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tive as to date ; in form it certainly differs from
such as arenow employed in Elban mines. The
slags were probably made from Riese ore,
smelted near here. I may say that, although
Terra Nera mine is alluded to by Pini, in
1777, the works had been suspended for some
years previous to his visit, nor does he men-
tion why only Rio mine was then open.
( Osservazioni mineralogiche sulla Mintera di
Ferro di Rio.)

Capo Cavamita ‘Mine.—This ferriferous
district, like the preceding ones, is situated
on the coast. It is 13 miles from Portoferrajo
and 6 from Longone, commencing 2 miles
beyond Capoliveri, to which place the road
extends: in the latter village, containing a
population of 1,200 inhabitants, the miners
and agent live.

The territory stretches for a mile along the
coast, being bounded by the little torrents
Serchio and Romajola, and is confined to
the southern slope of Monte Calamita, in
places extended down to the water’s edge.
The average breadth of this strip is half-a-
mile. The highest excavation on Monte
Calamita is half-a-mile from the sea. Nu-
merous small open-cast pits have here been
made, but to no great depth. The ore presents
several qualities, more or less magnetic. A
characteristic form in which it occurs is in
coarse lenticular grains or globules, dark
black, with a dense reddish cement, and
difficult to extract. This is splendid ore, and
easily smelted by the Catalan process, by
which wrought-iron is obtained directly. It
is not smelted in Tuscany, but exported to
France. Another variety is steel-grey, and
compact. A succession of gentle blows
being given it with a hammer produces a
kind of dust, which remains attached in
long needles of great beauty, branching
out in various directions for a quarter of
an inch in length. All these are called
generically Ferro magnetico, but the name
loadstone, Calamila, is restricted to the



more granular lenticular variety, possessing
a crystalline structure. Oblong fragments of
such ore present decided polarity, as is proved
by taking up successively a number of pieces,
and bringing them within a short distance of
the compass. On entering one of the quarries
where the loadstone is worked, within a few
yards of the rock the needle is deflected, but
on taking up a fragment in the hand it makes
the compass swerve round, so that it may be
made to revolve as rapidly as desired. I can-
not help thinking that the stories about
vessels having been inconvenienced by the
quantity of magnetic iron at Monte Calamita,
are but tales to amuse the listener, for, on

rticular inquiry of the sailors, I could not

d this statement substantiated ; and I as-
certained for myself that at a short distance
the needle was little affected, though pro-
bably close under the rocks there might be a
very trifling deviation ; but who would dream
of bringing a vessel under sharp rocks, ex-
posing her to be dashed to pieces?

Descending the hill, the back of the dyke
is seen at every step, and loose blocks of ore,
more or less rolled, lie among the few stunted
heaths and other rock-plants which have suc-
ceeded in taking root here. We first come
to a quarry of greater dimensions, whence
compact and somewhat lamellar specular iron
is obtained. It may be readily distinguished
from the ores of which I have spoken, and
does not crumble under the hand. The
crystals when present are small ; it is suffici-
ently spongy and porous to be easy of fusion,
and is well adapted for the Tuscan charcoal-
fed furnaces. In afew minutes we arrive at
an extensive quarry in the face of the rock.
It is 50 feet deep, and about 100 feet above
the level of the sea, which is within a stone’s-
throw. One portion yields very dense and
superior specular iron, but on the sides of the
mass the ore is poorer, and much intermixed
with ochre and earthy matters, and iron pyrites,
marchestte, not occurring higher up the hill.
On the surfaces of some of the lumps of
specular iron I found a slight coating of
crysocolla, a silicate of copper, but none of
the miners had any knowledge of the exist-
ence of larger quantities of copper ore. Little,
if any, quartz is found in these mines. From
hence, advancing towards the cape, and walk-
ing parallel to the sea, may be observed a large
prominent mass of ore, 12 feet high, and as
many broad and long, probably containing
1,500 cubic feet, though in a great measure
consisting of comparatively poor brown
hsematite.

Cape Calamita is a low prominence, con-
sisting of three points: that in the middle is
called Punta nera, the black point, from the
dark colour of the ore; it juts out several
hundred feet farther than the others, being
formed of the hard metalliferous vein, which
has been better able to resist the action of
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the sea than the surrounding limestones. A
few hundred feet to the west is the Punta
bianca, or white point, 8o called from the co-
lour ot the metamorphic limestone of which
it is composed, while to the east is the Punta
rossa, formed of the red hydrated oxide of
iron. A large quantity of amphibole or
pyroxene is seen at the Punta nera ; it passes
insensibly into yenite ; the crystals of these
two materials intimately blending, are only
to be distinguished by their colour, the
former being greenish or straw-yellow, the
latter blackish. Savi says that the pyroxene
is due to the metamorphic action of the iron
dyke in the process of eruption on the super-
incumbent altered limestones. The variety
of amphibole here met with is known to
Italian geologists as Pirosseno fibroso; hav-
ing been much acted on in places by weather
and water, it crumbles to pieces at the surface,
and is easily washed away by the waves.

To the east of the Punta nera are veins of
titaniferous iron, formed of porous masses, in
which the minute brilliant crystals endowed
with strong metallic lustre are dispersed.
I consider that this mineral, added in small
quantities to the iron, would be of great value
in the manufacture of steel, as it is to the
presence of titanium that the steel manu-
factured from the iron sand of Taranaki, in
New Zealand, has lately acquired such repute.
Covering the surfaces of fissures in the rock
in the same places are found groups of ferri-
ferous garnets, often as large as a , but
seldom in detached crystals, in which the
faces can be clearly made out.

Taking a boat with Sig. Melini—the agent
of the company at Capoliveri—and sailing
to the westward, 1 was able to observe
the general disposition of the strala; the
limestones in contact with the iron veins or
dykes have been much upheaved and meta-
morphosed ; farther off their original structure
isapparent. About three or four hundred
yards from the coast two rocks rise boldly
out of deep water: being of nearly similar
size, they have obtained the name of the
twins—lasole de’ Gemini ; though only sepa-
rated by a space of a few fathoms from each
other, the structure of these two islets is en-
tirely dissimilar : the inner and smaller one
is formed of limestone, like that which rests
on the iron, and the beds are much upturned ;
the outer rock is serpentine, and rises to the
height of fifty feet.

Palzozoic strata are discoverable in places
under the limestone; they are very hard
crystalline rocks, as are all the representatives
of the Verrucano in Elba. I have alluded to
the serpentine and the iron dykes as having
contributed to raise these hills, as they doubt-
less did, but that is not sufficient to account
for their present relief, Savi, Meneghini,
Cocchi, and others having fully established
the fact that the whole of the iron veins in



Elba are of Eocene age, and the serpentine was
nowhere erupted after the close of the Miocene
period; on the other hand, Pleiocene Pan-
china is seen high up the hill in several places
between this and Capoliveri. This_ occa-
sionally consists of coarse sand, such as is pro-
dueed at the level of the tides, and contains
Pecten and one or two other genera of littoral
shells—the only fossil, I believe, to be found
in Elba; the whole is strongly agglutinated
by caleareous cement. I observed a deep bed
of panchina at the beach of the Madonna delle
Grazie, three miles N.W. of Capo Calamita,
where it forms a hard little cliff on either side
of a rivulet. Patches of the same rock are
seen in various places near Capoliveri, at
considerable elevations.

The depth of the iron ore at Capo Cala-
mita is not known, as it has been worked
for so short a period; it is, however, stated
to improve in going downwards. Through-
out the whole mine no water is obtainable
in summer, but the brooks on either side
miﬁht be turned to advantage in winter
in dressing the hmmatite. Hitherto the ore
is conve{;gd on asses (sommarj), to a wooden
jetty half-way to the Spiaggia della Madonna,
but I consider that, with a little expenditure, it
might be put on board, in fine weather, with
far greater advantage, at Capo Calamita itself,
where the water is deep close under the rocks.

There is still one locality which I must
mention, although the interest attached to it
is rather geological than economical—it is at
the little coast-guard station at the Torre
della Marina di Rio. A dyke of yenite and
amphibole of extreme hardness is there seen
in the cliff overhanging the sea, in an almost
inaccessible position. 1 was scarcely able to
all)linter off the least fragment. Occasion-
ally the crystals of yenite are 2} inches in
length, prisms with perfect terminations, but
these cannot be procured without much trouble
by blasting the rock. I was unable to obtain
any yenite with metallic lustre, but only
more earthy specimens verging into brown
hematite.

The importance of the Elban iron mines
will be best appreciated by presenting a few
rveliable statistics. W ith regard to the pro-
duce of the five mines, M. Ulrich informed
me that it was sent to various countries, in
the following quantities, per annum (see next
column) :—

In 1777, Ermenegildo Pini wrote his Osser-
vazionsi sulla Miniera di Ferro di Rio, from
p- 66 of which I extract the following par-
ticulars :—110 workmen were employed un-
der the direction of a Caporale and sotto Ca-
porale, superintended by the Ministro della
Miniera, whose daty it was to see to the ship-
ment and sale of the ore. Lastly, the Prince
of Piombino, to whom this part of Elba then
belonged, appointed an Ispettore Generale to
control the whole of the other officials. The
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quantity then obtained from Rio alone was
1,250 centi, or 13,888 tons, which cost from
50 to 52 scudi per cento, according to cir-
cuma'ances; only the richest was then taken

onnelate.

(Tuscan Tons.)

Variety U and
Destination. MM%th:ﬁ;f
an!

.

[

|

Vena ferrata;
Oligisto.
For making cast
iron, part of which
is  subsequently
man into
malleable iron.

. Pulletaand Fer-
rino to Naples, for
their Catalan fur-
naces, also hardest
Vena ferrata,from
Terra Nera, for
making iron di-
rectly. Naplesand
Genoa take § of
large ore and }
of dust or fine
ore. I understood

‘Tuscany: Blast
furnaces

at
Tontoar Val.
onica, -
piana ceeeene o

20,000 to 25,000

Naplesand Genoaj 1,600t0_2,000

France :— Cor-
sica,blast fur-
naces.

SouthofFrance,
Dblast furnaces

10,000 t020,000

sequently malle-
able iron,
Marmigno; Get-
tate, containing 52
per cent of irom,
from Rio and Rio
Albano. The price
of the Gettate is
116 to 126 franca
per cento, or 8s. 3d.
to 9s. per ton. Em-
ployed for the ma-
nufacture of steel.
Titaniferous iron.
Lievrite, or Yenite.

Iro:
{ I!arclllmm.p yrites,

15,000 to 20,000

}

‘Wales, (New-
pon').( } 2,000t0 2,500

out. The Corsicans were allowed to choose
their ore, but the Grand Duke of Tuscany
paid higher, having stipulated that he should
only be given the best specular iron (vena
ferrataz’. Those who bought picked ore,
were obliged to take one-fifth small, the rest,
on the other hand, being only compelled to
buy one-tenth small ore. Pini then enters
into a disquisition on the probable amount of
ore obtained from these mines, in which he
goes minutely into the various calculations.
The following are the most useful :—

He estimates the weight of
ore ex from Rio
mine before 1777 at ...... 18,030,290 Tuscan tons.

Capacity of the workings in
1777, 8tee seve seenne snrsenns 397,727,000 cubic Tuscan

Presuming that only } of feet.
the above was ore,
its capacity would be ... 132,575,666 cubic Tuscan

Weight of rich ore per feet.
cubic Tuscan foot.........

‘Which would allow, at the
rate of 13,888'75 tons of
good ore per annum ...... 1,298 years.

408 Tuscan pounds.



But since in very ancient
times Populonia alone is
ken of, while in 1777
ere were 17 furnaces in
Corsica, and 3 belonging
to the Prince of Piombino
at Follonica, &c., not to
speak of others in the
Grand Duchy of Tuscany,
the Romagna,Naples,and
the Genovesato, he thinks
We may reasonably sup-
pose they only obtained
one-'.hini of the quantity
then raised, which would
give, at the rate of 4,629°6

. tons per AnNUM .....c...cee A
Otherwise, for the last 2,696
years (Circum temp. Pro-
phet uel) an uniform
annual yield of good ore,

Of woveetrrrnnenens oo ereeserne 6,944 tons.

He then predicts that it might last for the

. supply of Italy for other thousands of years,
though he incidentally informs us of how
much waste there must have been (fully 20
per _cent.) in his time, when metallurgy was
in its infancy, for the hard specular ore was
supposed to yield rather more than half its

894 years.
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weight of iron, whereas chemieally it is com-
posed of 70 per cent. of iron and 30 of oxygen,
and is always nearly pure. (Pini; op. eit.,
. 78.

P Savg thinks that the hills of slag at the
Punton’ di Scarlino (Val di Pecora), and at
the Torre Nuova, at Populonia, indicate that
the Elban iron mines not only supplied the
whole of Italy in ancient times, but also the
rest of Europe.

Peopuce oF THE ELBaN IRoN MINES AT
Varrous T1MEs. *
1777.—Under the Prince of Piombino;
average annual yield for several years, ac-
cording to Pini, Rio mine then only worked,
13,888 tons ; value 4} to 4§ scuds per ton.
While under the Tuscan Grand Ducal
direct control (official documents) :—
1840-1849. — Average yield, Rio mine
alone, 26,400 tons ; value per ton, 4s. 7d.
Under the joint administration of the new
Company (official documents) :—

e S
& g og 3
; 5 ; .5 i T dur-
33 | F8E | o8 | SEsy [Convmptonln Tueany dur
-3 Rk gg g countries to which the ore
Txiza. E S‘Qi g -1 E 3§§ was exported,
E-ER
- | =8 =
°§ cF ) ggk“é Mean Annual Sale, 1851-8,
g
=28 ¥
) Tons. Tons. | s d. Tons. Tons.
July 1, 1861 Tuscany, by the
to oo | 20,600 | .. | 4 23| 23,250 |Tuscany,by } 21,481
June 80, 1852} ’ ’ { Company itself.
1852-3 ... { 88,344 e 211 25,480 [ France...ceseseees... 18,520
1853-4 ... | 61,816 e 2 8 47,381
18545 ... | 63,423 3 2 59,437 | England ....ivveeee 8,902
18566 ... | 58,679 | .. |8 7 | 60207 |
1856-7 ... | 59,148 o 3 7 72,442 | Genoa weuee.ceenees 2,149
1857-8 ... | 65,406 6,366 38 38 49,356 !
1858-9 ... 5,870 oo I‘Na.ples.............. 2,090
Mean per annum ., | 51,188 5,853 3 4 48,092 | 48,092

In 1859 about 15,000 tons of gettate were
ordered to be sent to- Newport in Wales,
otherwise little was done ; the French vessels
were taken up by the war with Austria,and the
Tuscans were more seriously engaged in free-
ing themselves from a heavy yoke, so that
the mines were in a sad state of depression.
They were all tempofarily suspended in
the summer of 1859, with the exception of
that of Rio.

I will endeavour to complete the calcula-
tions of Pini up to 1859: those in #talics are
only hypothetical.

Supposing that the quantity of ore extracted

from the Elban mines did not increase during
the whole of the last century, that is to say,

* To enable the reader to form a more accurate idea
of the value of the Elban mines, I append the statistics
of the produce of some of the principal British iron
mines in 1859. (Official.)

Parkside iron mines, Whitehaven ; red
hzmatite, giving 70°0 of iron ............
Eston mines in Cleveland, giving only
20°0 Of iFON.. ..veveesrsersasearer seessrssnseanes 500
Greatest amount from Cornish iron mines,
glvinlg about 30°0 of iron :—
estormel ..........




down to 1801, when Elba came under French
rule, we should have an annual yield, up to
that time, of 1,384,875 tons. For the next
39 years, up to 1840, when reliable statistics
again come in, we may fairly assume the in-
crease to have been uniform, ¢ e., 820 tons per
annum. From these data we may establish
the following : —

T Tons.
Weight of ore extracted up 1o 1777
(Find) ceeeiireiiiieeeeiiceennneee .« 18,080,290
From 1777 to 1801 ; 24 years, at
the uniform rate of 3,888-75 tons

per annum, as above ............... 93,380
From 1801 to 1840 ; 39 years, with

progressive increase of 820 tons

DT GRAUM...oiveeecerrsrscsrisrercre 690:616

The wages of the men at the mines vary
from 8d. to 8e. per diem; they work about
six hours a day, saints’ days, feste, excluded,
and are divided into several categories : —
Caporali, overseers, equivalent to Cornish

* captains.”

Scavators, who remove the earthand superficial
cover, with pickaxes and shovels.

Rompitori, who break up the ore with pickaxes
and crowbars, so as to be ready to be
thrown to the

Martellators, those who hapmer up the larger

From 1840 to 1850; 10 years

(Official) veevrerererernncssorernences 264,000
From 1851 to 1858; 7 years

(official) ..eeveeeereiienereasiennenss 368,316
From 1858 to 1859; 1 year at

same rate (probably) ....c.ceeeee 50,000

Estimated yield of the mines of Elba,

from the remotest period down

10 1859....ccuuenuinnenenenennee ... 19,886,552
This reduced to English tons

would be equal to ........ ....... 19,438,409

As to the future produce of the mines, the
ore being really inexhaustible, the amount
now raised must rapidly increase when once
the kingdom of Italy has become more con-
solidated.

masses of ore detached from the vein, ready

to be laden on asses.

Separatori, whose business it is to separate any
cattivanza or “ bad” parts, such as quartz
and gangue, when present.

Sommaraj, donkey boys.

Up to 1851 the men were obliged to re-
linquish five per cent. of their wages to supply
the provident fund, fondo di soccorse, and
when they became old were pensioned like
any other Government servants. This system
is no longer in force.

TooLs EMPLOYED IN THE ELBAN IroN MiNEs,

Piochio.

Rastrello.

Mazzetta,




The ore is weighed in Centinari, or Cents.
Tuscan 1bs.

1 Donkey-load calculated at ... 33

2 Doukey-loads form 1 Peso ... 666

50 Pesi equal ......... 1 Cento ... 88,333
80 Centi ,, weernonn 1 Millrone
de Libbre ...  verers 1,000,000

8,0001bs. equal 1 Tonnelata (Tuscan ton).

2,992 Tuscan lbs. are equal to one English
ton. I have notconsidered it necessary toalter
the calculations.

MEeraLLuRGY OF ELBaN IRON.

‘We must now cross to the mainland, to
follow the smelting operations at Follonica,
in the Maremme*, This little village is on
the coast, exactly facing Rio, from whence it
is fifteen miles distant, and ten frcm Massa
Marittima, These are the most important
iron works in Italy. There are three blast
furnaces, each capable of containing 18,000
Tuscan pounds, or about six tons of ore; the
-charge is

850 1bs. of specular iron.
440 1bs. of dense charcoal.

A hot blast of 430° Fahr. is employed.
Ninety charges are added daily. They pro-
duce 20,000 1bs. to 25,000 1bs. of iron daily (6
tons 14 cwt. to 8 tons 7 cwt.), the ore yielding
from 55 to 58 cent. of iron.

The furnaces are tapped every four hours.

Sig., Grabau, a very able engineer, who has
had the opportunity of studying the Elban
mines later than myself, proposes the partial
employment of wood as a fuel, and even ot
English coal, which corts £1 4s. 10d. at Leg-
homn, or £1 &s. 8d. at Follonioa, exactly the
same as the charcoal.

Objects are cast directly from the iron as
it flows from the furnace, constituting Ferro
di prima fusione, otherwise it is made into pig
iron, Ferraccio. To the foundry is attached
a small fitting shop, with machinery for
turning, boring, &e.: the iron is said to be
particularly well adapted for filing and turn-
ing. Among the articles hitherto manu-
factured of wrought-iron, may be mentioned
ploughs, thrashing and reaping machines, &.,
and quite recently bar iron and rails. The mal-
leable iron is entirely made with soft charcoal.

In the Italian Exhibition at Florence,
a fine collection of specimens of iron from
Follonica, of excellent quality, were dis-
played for the first time. These were sub-
jected to a great variety of tests, such as
torsion, plication, boring, &c., but the greatest
novelty was the manganiferous pig-iron, con-
taining & per cent. of manganese. This re-
markable product, very analogous to the

* The word Maremme simply signifies a district
bordering on the sea, mare the sea; maremmano
means belonging to the Maremme. The name is, in
‘llz:l"r lnm;e, applied to & particular geographical tract

uscany.
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German Spiegelsizen, presents beautiful crystal-
line fractures, the faces being 2 or 2} iuches
across. Another object of great interest was
the bar-iron which M. Ponsard sent as the
Foduce of the new rolls he has set up at
'ollonica, among which were bars with grace-
ful scrolls, for ornamental purposes. M. Pon-
sard has now begun to employ the Tertiary
lignite of Montebamboli for the puddling fur-
naces, where the metal not being in contact
with the fuel, the sulphur it contains is not
detrimental ; but wood-charcoal has to be
employed for the fusion of the ores as before.
The castings exhibited from thisestablishment
were very clean and creditable. 3

Abundance of water is supplied, even during
summer, by a Powerful mill-stream ; there is
sufficient to give blast and turn wheels, &c.
A pier has been made at the beach, for better
landing the ores, which are conveyed to the
‘foundry by a new tramroad.

Great improvements have lately been made
in these works. From the first conversation
I had with M. Ponsard, in 1859, I felt con-
vinced he was determined to give an impetus
to the entire establishment ; till the time of
his arrival there was no such a thini:: an or-
dinary plan of the premises. He lately
adopted the glan of roasting the ores previous
tosmelting them. Sig. Grabau gives the fol-
lowing as the cost of smelting the Elban iron
ores at Follonica, which will be better than
any information of my own which I can
present.

Cost of roasting 1 ton of ore :—

s. d.
1 owt. of waste charcoal........... 1 9
weee 0 113
Repairs .ooverrcovenrarossssnssennsees 0 1

Total ...eevveeeneen £2 93
Loss in roasting, 10 per cent.
Cost of producing a ton of pig iron :——
£ s d.
833} cwt. of roasted ore, at
gs. 8d. per ton............ 015 &
25 cwt. of charcoal at 2 4 0
19s. 2d. per ton .........
0 0 8
6

Flux....

Labour ...covvereciiinereneenes 0 2

General expenses of admin-
istration, interest on capi- .
tal, &c..vivriniireeinnnneniee 0 5 9%

Total ............£8 8 &
. The price of English pig iron at Leghorn
is :—

£ 8 d.
Price at Newcastle sveeeeesens: 2 16 0
Freight to Leghorn............ 016 0
Unloading .eceverereserriinssss 0 4 6

(Grabau ; le mintere dell’ Elba, e UIndustria
del Ferro in Italia; pp. 81, 47.)
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One other farnace is situated at Valpiana,
on the road to Musa; a fifth at Cecina, at
the mouth of the river of that name, south of
Leghorn. All these places are in the most
unhealthy localities : Follonica is notoriously
the focus of the intermittent fever district.
The men can only work from Deeember to
June.

The castings made during the last seven
years have been entirely sold in T'uscany;
the pig-iron, however, has been largely ex-
ported.

ExpPorRTATION OF CasT-IRON MADE FROM
EuaN Ogres, BY Mgssss. BasToGr aND
Co., 1851-8.

Tons.
France .....ccceveernnceneens veeesene 15,907
Piedmont* ...,
Papal States .
Modena .......covnneee
Austria (Triesw)
Spain ...ceeceinnnanne
England ..coucieeriiinecncieoiniiensicnsenns 20
88,202

Neither the cast nor the malleable iron
pays export duty.

The furnioes of Follonica, Cecina, and
Vivarelli smelted, in 1854, about 1,438 tons
of ore, employing 55,000 some of charcoal,
and producing 7,666 tons of pig iron. 2,500

to 8,000 tons were used in the various states
of Italy, at an average price of 41 Tuscan lire
per miliajo = 4s. 1d. per ton; about 330
tons were used for making castxngs ; 4,000
to 4,300 tons were refined in about 40 Tuscan
iron works, producing nearly 8,300 tons of
iron, which, at an average value of £ Zoscane
17 per ton, was worth 1,700,000, or 56,666
Tuscan lire.

The production of the iron works in various
parts of Tuscany and the neighbouring part
of Modena in 1854 were as below : —

Number of Produce

Locality. Iron Works. in tons,

Pistoja ( Florence)....coe0seee 17 ... 1,838
Pietrasanta (Lucea).......... & ..

Pescia ( Florence) ......... 3 .. 3800
The Maremme ( Grosseto). 4 ... 166

Neighbourhood of Carrara
and Massa di Carrara. 2 .. 100

Gabbolano, in the Val di
Bisenzio... 1 .. 100
Loro, in the Val d‘ Amo 1 .. 100

Tonniella, in the Val di
[€IBBiseseeeessenssncecons 1 .. 83
38,132

Exclusive of the iron works in the Lucchese
and those of Vivarelli, Colonna at Pescia.
(Ubaldini Peruzzi, Auti dei Georgofili, tom.

xxiv),

PropuoTioN oF IRoN IN TusoANy reoM THE MINES oF Ersa.t

MEAN ANNUAL VALUE OF
Cast Cast- B:
Tains. fron. | ings. | Trom. |08k Chestaut | (o Iron, | C Bar Iron,
lper soma. per soma. Per Ton. | Per Ton. | Per Ton.
. Tons. | Tons. | Tons. [ ® 4. |8 d [ £ 8 d| £ s d| & s d
PP 18853 | 2,666 | ... | .. . |4 2 0 ..
538 184" | 6212 | 251 | 234 |4 68 |3 43|83 2 2104 €018 7
LR 1850 | 5175 | 196 | 241 |4 638 4 |8 6 21017 3l10 810
fe% 1851 | 6483 | 128 | 217 |4 54 (3 83|3 0 51017 510 0 2
3
55 Mean ...| 59563 180 | 281 |4 5} (8 4|8 2111013 610 7 6
s [ Julyl (1851
© | toJuneso  1852| 6,398 | 106 | 228 4 6} |3 23218 (QIl1l 010 0 2
L 1852-3| 6,744 | 466 | 2104 8 [3 2 1217 56 9 0918 8
" 1853-4| 8,349 81| 256 |4 63|38 li 217 0919 O]l0 5 2
ﬁ}.’g 1854-5(10,356 | 194 | 805 |4 62 |8 23 (219106 01010 0 0
kg 1855-6(10,476 | 127 | 285 |5 0% 3 ii 3 831649 8 010 5 0
; 1856-7(10,625 | 214 | 287 |6 4 |3 3 4 2816 810 5 0
g 1857-8/10,705 | 889 | 808 |5 53 (3 84 |3 &6 2( 6181010 1 8
Mean .| 9,093 | 296 | 268 |4 9 |3 838 0 98 6 210 4 8
Years. Tons of Pig Iron,
® This was previous to the union of the States of 1740 cecvsnne. serenes “sessssssnsensanrssses sove . 17,000
Italy. 1760 .u.ee. 22,000
1788 68,000
T The total quantity of iron factured in Eng- 18401, eeevesneusssosercusrnorersssasssssanans 1,000,000
land and Wales has rapidly increased within the last 1859 (Great Britain),
hundred years, from an amount which was actually tons of ore, about 00,000
less than that now made from Elban mines alone i— t Follonica alone, estimated by Bepetﬁ.
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RECEIPTS.

EXPENDITURE.
~ L3
ExrausEs or GeNERAL ADMINIS- ° o o
§3,; xre TRATION, §§ ] FH ‘s%i E f §
o) 0 £ | B¢ | g82 | ek &
355 el o | g4 | B | E2f | BB | i
B Bl B oA il | o g
2~ Be g 2 4 85 BT Re E
[ L ] s E EE] ©
e <K S 3 ;§ g@ a ' S 5 4 E-E' =
£ sd! £|£ 8.d|£ 8. dl £ 8d £ 8d£ 8.d| £ s d|] £ s d| £ e 4
1851-2 o e “e v 52 96 408 2 4145 1 3 335 9 16,124 12 916,965 16 7¥-
1862-3 .o s e e 317 617236 110431310 232 1 4|19,437 16 320,266 19. 10
1863-4/242 6 8/ 40 |44 0 047 10 4| 373 17 0 253 14 862 2 10| 1,136 10 0{ 25,516 5 6]27,331.10 ©
1864-5/262 6 8( 40 (44 O 061 1 0 387 78 282 0 6’62 8 10| 2,712 4 10{256,954 2 629,398 & 4
1865-6:267 6 8| 40 |37 17 10(37 19 8 373 4 2 446 6 839 3 6| 3,950 16 0f 24,422 17 8 29,332 7. @
1856-7|371 16 8| 40 (36 13 46013 1| 409 31 411 4 046 2 0 6,088 14 1]25,976 5 832,931 810
1867-8/320 6 8 40 166 156 645 610 470 90 219 7 062 1 6/10,637 7 0/25,692 14 8[36,88119 S
1868-9| ... .. o o 1,144 79 |109 14 1650 6 5 651310 7/20,843 4 0]23,201 3210

The tables, pages 53 and 54, form a
condensed and methodical statement of the
expenses and proceeds of the mines of Elba and
the smelting works onthe Continent. Thedata
are official, and may be implicitly relied on, as
emanating from the late Ministry of Finances
and Public Worksat Florence. I have arranged
them in & very much simpler manner than
the voluminous original papers, which few
would have time or inclination to read,
could they even have access to them. The
amounts also are expressed in pounds sterling,
reckoning, as I have everywhere done, 45
paoli = £1 sterling. :

From the foregoing Tables it will be seen
that the net dividends are at present almost
nil; they were, per share of 1,000 Tuscan lire:

Lire Toscane.
In 18534 ......... 2 .
In 18545 wiveeeree 2 iins
In 1856-6 wveeree 2 civiinnnn 2
In 1856-7 .ccevveee 8 weverenen
In 1857-8 ..ceveeee 2 weiiennnn 16

The reasons for the profits being so trifling
have been sufficiently alluded to in the course
of my paper, for the most casual observer
could not attribute it to want of sufficient ore
at a very cheap rate.

Some of the heaviest items of expense from
1851 to 1858 may be here specified :

»
th

Organising the new works at
the mines, restoring and
building bridges, making
donkey roads, and one mile
one furlong of tram-roads. 8,240

Establishments in the Ma-

TEMMA ..ocvvreriserneersrnenes 1,788
— 9,978

Engineering works at Rio
k1T OO (17

Building two vessels for ‘con-
veying the ore regularly to
the smelting works, ......... 1,

Laid outon theestablishments
in the Maremma [formin
part of the permanent capi-
tal of the Administration]. 8,581

— 15,373

£25,346

‘Vannuecio Beringucci, an author of the 16th
century, says (Sulle Miniere dell’Elba) that
in his time there was only one furnace in Tus-
cany producing malleable iron and steel.
Cosmo I. procured from the Quarantotto a
law prohibiting the importation of bar and
nail iron (ferro sodo, chiodagini e ferss colati),
and all iron ores; and while he permitted
some of the Siennese ironmasters to continue
their business, he obliged them to purchase




his ores, monopolising the manufacture of
nails. He introduced skilled workmen from
Brescia and Bergamo, already celebrated for
their treatment of iron ores and the manufac-
ture of fire-arms. El‘argioni, Notizie, p. 233.]
He also erected in the Pistojese ( Florence), the
first blast furnaces made in Tuscany, as well as
the iron works of Caldana and Pracchia, near
Pietrasanta ( Lucca) (Prof. Puliti, Rapporto sull’
Esposizione di Firenze, 1850, p. 171). It was
the Medicis who afterwards erected the fur-
naces of Val Piana and Cecina. In 1630 the
plague broke out, and made great ravages
amongst the workmen, so that the establish-
ments were nearly destroyed. In spite of
many obstacles thrown by the Venetian Re-
public in the way of the emigration of work-
men, many were again bribed over to intro-
duce the manufacture of steel, wire, and tools.

In a manuscript biography of Pietro An-
tonio Micheli, by Giovanni Targioni ‘Tozzetti,
we learn that he travelled, by order of Cosmo
I11., for sixteen months, in 1708 aud 1709,
in the Tyrol, Austria, Bohemia, and Thurin-
gia, in order to study the art of making pig-
iron, a manufacture hitherto confined to Ger-
many., He learned the secret, having lin-
gered for several weeks under various pre-
texts about a manufactory, where he made
friends with the watchman, feigning himself
half-crazed ; but by the careful attention he
paid to the various operations, the superin-
tendent perceived he was anything but mad ;
and it was only by bribes and a speedy flight
that he preserved his liberty. All these
efforts were lost by the death of Micheli, who
was never able to overcome the obstacles
offered by the officers of the Royal Tuscan
Iron Works (Continuazione degli Atti della
Reale Accademia dei Georgofili; tom. xxix.,
1861, p. 501).

The iron trade had dwindled away almost
to nothing on the accession of the Loiraine
sovereigns, who first gave out the works on lease.
Pietro Leopoldo was the first to permit private
persons to work in Tuscany. Under the
French rule, at which time both the Elban
mines and the Tuscan Iron Works were the
froperty of the Prince of Piombino, the Elban

ron Works were made to supply arms for
the artillery, to the exclusion of all other
branches of manufacture. The protection of
iron in Tuscany was removed in 1829 ; three
vears was given before bringing this law into
execution, and the immediate result was the
improvement in the quality of the refined
iron and the extended manufacture of objects
employed in the industrial arts. (Rapporto
sull’ Esposizione di Firenze, 1850, pp. 178, 177.)

Compared with Elban iron mines, those of
the Tuscan mainland are of very little im-
portance, nor are they in activity at the pre-
sent time. In 1843, M. Bourlon opened the
mine of MoNTE VALERI0, below Campiglia.
The ore is brown hematite. Prof. Meneg-
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hini shows it to exist in the form of dykes,
traversing the purple and reddish Oolitic
schists (Scisti varjcolori). Another mine was
commenced at Gavorrano, in 1842. In the
Apuan Alps magnetic iron of very excellent
quality 18 found in numerous places; thus,
two dykes occur about six miles above Sera-
vezza, and one mile from Stazzema, at Buoa
ALLa VEN4, on the northern flank of the hill,
several hundred feet above the level of the
valley. The magnetic iron of Stazzema is of
a steel-grey tint, and is found in crystalline
and somewhat granular inasses. These dykes
traverse the saccharoidal Liassic marble, and
in some places have united the angular frag-
ments, forming an excessively hard and strong
breccia with metalliferous cement, but diffi-
cult to polish. Savi and Meneghini have ex-
plained the formation of amphibolic minerals
by the agency of the iron, and conclude the
origin of the latter to be eruptive, the intru-
sion having taken place during the Eocene
period, like the dyllzee at Monte Valerio and
Gavorrano. Near the entrance of the gallery,
or rather cavern, of Buca alla Vena, I noticed
a huge mass of white crystalline maible,
which had fallen from above, and was in a
state of complete disintegration. so that it
crumbled to pieces. This seems to me diffi-
cult to account for, as it is sheltered from the
action of the sun and rain. Other dykes of
magnetic iron occur in the Val di Strettoja.
The assays of the iron ores from Monte
Aursiccio, near Val di Castello, yield fifty or
gixty per cent. of iron.

The iron mines of the Versiglia are of very
remote origin. Santini has published an ex-
tract from the MS. drchivio Superiore di Pie-
trasanta (Liber 1, rosso 8), which states that
the inhabitants demanded a reduction in the
price of the Elban iron ore they purchased
from the princes of Piombino, for smelting
in their works.

The iron mines of Stazzema were in activity
in the seventeenth century. At one time there
were eighteen mines in these valleys. The
ore was smelted at the neighbouring works
of Rimagno and Strettoja. In spite of the

proprietors offering to sell their own produc- - .

tion to the Tuscan Government at the cost
price of the Elban iron, they were not
allowed to do so, lest they should interfere
with the monopoly of the crown, consequently
they were obliged to abandon the mines alto-
gether (Targioni Tozzetti, Viaggi in diverse
parti della Toscana ; tom. vi., p. 852). Pre-
vious 1o 1848 an Englishman made some
attempt to work the iron vein at Buca alla
Vena, and in 1855, Sig. Simi earnestly advo-
cated the importance of re-opening these iron
mines, now that the political condition of the
country is so different from what it used to
be, but hitherto no one has done anything,
at which I am rather surprised, since so many
iron works are already in existence along the



Vezza, where there is abundance of water
for moving the hammers and supplying the
blast.

Veins or dykes of magnetic iron abound in
the Apuan Alps, and are found in the whole

marble district of Carrara, Massa, and Sera-

vezza, as well as on the northern flank of
Monte Sagro. They run from north to south ;
their size varies from a mere line to several
metres. Owing to the rugged nature of these
mountains it is very difficult to study their

eological structure minutely, many places
geing only accessible to the shepherds.

It would appear that there is an inti-
mate relation E:atween the iron dykes and
the conversion of the limestones into the
white crystalline marbles which enjoy such
great reputation. Some writers have supposed
that serpentine eruptions were the cause of
this molecular change in the structure of the
limestones, but as serpentine is nowhere seen
at the surface, it is more probable that the
change is produced by the veins of magnetic
iron, in contact with which the limestones are
always more or less altered according to their
size. The marble at Capo Corvo, on the Gulf of
Spezia (Genoa), is everywhere so pervaded
with minute veins of magnetic iron, which
have become spathose ore by contact with
the carbonate of lime, as to be of no economic
value, but to the geologist this locality offers
valuable data for explaining the origin of the
beds of marble in the entire Apuan Alps.
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I am of opinion that at s great depth near
Carrara and Seravezza, there are Immense
dykes of magnetic and specular iron, like that
of Elba, the magnetic property of the former
kind having greatly influenced the molecu-
lar transformation of the rock, the statuary
marble with the largest crystalline structure
being situated nearest the dykes. Be this as
it may, wherever such iron oree are found in
any quantity in the Apuan Alps, the Grosse-
tano, or Elba, they are invariably accompa-
nied by saccharoidal white marble. Whenin
smaller proportions the carbonate of iron has
combined with the marble and formed a
double carbonate of iron and lime, which con-
stitutes the colouring matter of the beautiful
yell(l;w Sienna marbles.

The Roman Iron Mining Company have ex-
hibited in the Italian D':pgartment of the In-
ternational Exhibition a very beautiful col-
lection of bar iron, chiefly manufactured from
Elban ore at their iron works at TrvoLr and
TerN1 (Rome). The convenient situation of
Tivoli, only 18 miles from Rome, will pro-
cure it the first place among the national
establishments of this kind the moment that
city bdcomes the capital of Italy, when
doubtless numerous large manufactories and
industrial establishments will rise among the
ruins of ancient Roman splendour; hitherto
there is no demand for this imporiant metal
at Rome, nor the slightest encouragement for
the establishment of works of this nature.

CHAPTER VIL

COPPER.

CorrER occurs in Central Italy under three
distinct conditions :—

A. Asveins in sedimentary rocks, accom-
panied by quartz gangue, and associated with
other ores, as in Cornwall.

B. In amphibole or pyroxene, a meta-
morphosed rogk.

C. In serpentine without diallage or gabbro
70880, an eruptive rock.

A.—CoPPER IN STRATIFIED Rocks.

Or the copper mines in the sedimentary
rocks of Tuscany, I know of none better
suited for description than those of the neigh-
bourhood of Massa Marittima (Grosseto),
where the general direction of the veins is
N. W. and 8. E. :

CapaSNE VEeccHIE and Pogero Binpa
mines, belonging to the Societa anontma delle
Capanne Vecchie ¢ Poggio Bindo are situated
in a retired and beautiful spot called the Val
Castrucci, 8 miles south of Massa Marittima,

in the Maremme, surrounded by woods of
cerro and other ies of oak, extensivel

employed for making charcoal. The ore is
found in a large vein, running nearly north,
and south, filled with a whiteish quartzose
gangue, in many places containing minute
crystals of iron &yntes disseminated through-
out the mass. The dip of the vein is 45° E.
Only one shaft has been sunk, the pozzo Carlo,
which was calculated to cut the vein at the
depth of about 66 yards; but after proceeds
ing half that distance they were obliged to
stop short on account of the accumulation of
an enormous quantity of water. From 8 to
12 yards the vein runs through calcareous
schistose rocks, which belong, if I am not
mistaken, to the macigno, an Eocene formation.
At the depth of 22 yards is the Galleria Ales-
sandra, passing laterally to the vein of the
same name. In proceeding downwards five
little veins, ramifications of the principal one,
have been already met with. The richest
part of the ore is found on the hanging-wall,



or tétto. It appears that the vein or dyke
(the rocksin the neighbourhood are considered
by some geologists to have been subjected to
igneous action), is more and more metallifer-
ous as we descend. The size of the prin-
cipal vein is from 30 to 50 feet. The
ore found at the surface was very poor, only
yieldingra per cent. of copper; in proceeding
downwards, irregular zones or nests of pyrites
were met with, containing 1, then 3, then 5
per cent. of copper. In the prospectus of the
company, made in 1855, they only calculated
on procuring 14 per cent. by the best smelting
Pprocese then known, taking the whole of the
ore together. Since then, a large quantity of
ore has been extracted at a greater depth,
containing 10 to 15 per cent. ; within the last
three years the ore from the bottom of the
mine has yielded 20 to 25 per cent. The
dimensions of the zones are from 80 to 120
feet in length, and 6 feet in depth. The
length of the gallery by which the vein is
worked is 150 yards. Another comdpany has
been proceeding from the opposite direction,
for the vein is divided among several com-
panies. I might here incidentally mention a
word about this division of mining property ;
were both parties in such cases to amalgamate
their interests they would work the ores to far
greater advantage, since the drainage-water
of one mine must necessarily flow into the
levels of the other, to say nothing of the
useless expense attendant on the establishment
of two smelting-houses, a double quantity of
machinery, and two systems of accounts.
Ancient workings may be seen within a
few yards of the present shaft, distinguish-
able by their great irregularity and shallow-
ness, and from being more or less open to the
air ; I was informed by one of the gentlemen
at the mine that some ancient pottery, sup-
posed to be Etruscan, was found in them. The
ter part of the ore is eo%)]per pyrites, distri-
uted in minute quantities through semi-vitre-
ous quartz. The miners are paid 875 francs
for a cubic metre, equivalent to about 11s. 6d.
- per ton; they furnish their own oil and gun-
powder, though provided with the necessary
tools. Commencing their operations in Sej
tember, 1846, the former company only
worked the mine for the seven winter and
spring months up to 1854, when the present
gentlemen, Heinzemann and Company, took
a lease from them for 40 years, reserving the
option of giving up the mine at the expiration
of six years, in case they did not feel disposed
to continue any longer: since then they have
not intermitted during the summer. This
year, however, the mine has been lying idle.

The ores are divided into three kinds :—

1st. Hand-picked copper pyrites, containing
20 to 25 per cent of metal.

2nd. Copper pyrites, containing 10 to 15
per cent, of metal.
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8rd, Cop})er pyrites, containing 2 to 3 per
cent. of metal.

A ton of ore of 3 per cent. contains 1-075
oz. of silver.

During the first years since the formation
of the present company in 1854, Capanne
Vecchie produced about 13} tons of ore of
the second quality, and 834 tons of the third
quality annually, which were dressed, but
with considerable waste, at the neighbouring
mine of Accesa, the proprietors of the two
mines having made an agreement to that
effect.

Though the kindness of Sig. Heinzemann,
I am able to publish the average cost of pro-
ducing 1 cwt. of copper at Capanne Vecchie,
as estimated some years ago; although I
may remind the reader that, the ores now
raisel;i being richer, the result is under the
mark :—

1. Cost of raising 50 cwt. of ore, £ 5. d.

yielding after smelting 1 cwt. of

copper, inclusive of extraction and

separation from gangue............ 0 12 6
2. Stamping and dressing the above,

inclusive of conveyance to and

from the establishment at Accesa,

as was then the mode of opera-

tion, and by which the slisco or

dressed ore was concentrated to

9 per cend........oeeeneee voeeeee e .017 6
8. Smelting 43 cwt. of dressed ore

to obtain 1 cwt. of rosetta copper. 1 7 6

Thus, the total expenses of raising
and smelting 1 cwt. of copper + 2 17 6
may be estimated at ............

In this calculation, however, no notice
whatever is taken of the expenses incident to
the formation or maintenance of the various
establishments, the machinery, or adminis-
tration.

Subsequently Prof. Bechi, and Sig. Haupt,
who was engineer of the former company,
proposed a new method of treatment for the
poorer ores, containing 2 and 3 per cent. of cop-
per, though I do not consider that this method
can be established to be the best, until it has
stood a longer trial. As the process is not
generally known, I will ‘give a sketch of it.
The r ores are placed in large heaps,
something like those of Mansfeld, in Prussian
Saxony, interstratified with twigs and brush-
wood. When once properly ignited, the
sulphur of the copper pyrites keeps up the
combustion, and after three or four weeks of
this treatment, the pyrites have become very
friable, much concentrated, and consequently
poorer in sulphur. The more earthy portion
is then stamped and roasted with salt in a
large reverberatory furnace (jforno a rever-
bero), charged at the top, on the upper floor
of the building, so that the ore is raked
into the hole, which is then covered up.



Chloride of copper is one of the products,
which, being alone soluble to any extent in
water, is easily separated, the solution of
chloride of copper passing into a reservoir
below, where cast iron from the furnaces at
Yollonica (ferraccio di prima fusione), is
thrown in, by means of which a large pro-
portion of the copper is precipitated in a
metallic state in thin lamina crystallised on
one side, and containing 50 to 80 per cent. of
copper. This cement copper (rame cementato)
is shovelled out and refined directly. That
which escapes precipitation by this simple
means, on to a second tank situated a
little below, where quick-lime is added; a
double decomposition ensues; insoluble pale
blue hydrated oxide of copper is precipitated,
presenting at first somewhat the consistency
of clay, gradually falling to the bottom,
where it accumulates to the depth of a foot or
more; the soluble chloride of calcium is then
decanted. 1 presume the chemical changes
must be these:—

Ca0.HO+4CuC14+HO=Cu0.2HO0+4CaCl

The oxide of copper contains from 18 to 20
per cent. of metal.  After draining, it is dug
out with shovels and placed in a small blast
furnace (forno a manica), along with the richer
Ppyrites, the interior portion of the nodules
of ore concentrated during the rousting in
heaps, and rich slags from previous operations.
These produce a matt (metallina), containing
50 per cent. of copper, and a slag ; it is again
treated to produce a second metallina and
another slag, and, during the next process,
black copper (rame nero) is produced, con-
taining 90 per cent. of copper, from which
rosetta copper (rame roseita) is obtained by
refining. None of the secondary products
have hitherto been utilised.

With all the precautions taken, this in-
genious system of treatment has not turned
out so favourable at this place as might have
been anticipated ; chloride of copper being
so very volatile that 25 cwt. was lost; in fact
it is decomposed at 400°. C. In 1859 the
smelting on the spot was given up ; since then
the whole of the ore has been sold.

An analysis of the copper smelted at Ca-
panne Vecchie gave—

Copper .uceeecersascseiceronseenns 99-50

Iron ..... ceesessnnns  0-02
Bilver ......cceecereecisiniirenes 0-10
Suboxide of copper............ 0-30

99-92

The presence of suboxide is intentional,
and gives the rosetta copper that beautiful
colour whence it derives its name ; it is simply
the result of prolonged refining.

It would be advisable to produce refined
copper in ingots, in the Italian smelting works,
since it would sell at a much higher price in
England, where the large rosettes are found
to be of a very inconvenient size.
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Of the richer ore belonging to the first
quality, a fresh market has presented itself in
Swansea; it has been largely shipped to
England. In June, 1860, the quantity of
rosetta copper made was estimated at 7 tons;
the monthly export of ore wasabout,23 tons.

Until very recently brushwood or charcoal
was the only fuel consumed here, but occupy-
ing as it does so large a space, as also being
liable to accident from fire, they have lately
tried the Tertiary lignite found at Castiani,
near Tatti, at the distance of only six miles,
over nearly level country, but to which place
there is not the most ordinary kind of road.
The experiment now being made seems to
have answered very well. The lignite is
much cheaper than the wood, primitive as
isthe present mode of transportin ox-waggons,
over marshy heaths and through woods.

Wages of miners at Capanne Vec-
chie(they provide their own lights,
and work 12 hours) ....... weeee 17d. to 20d.
Boys in the workings ............ 12d. to 14d.

Dressers .......oecencreesranscecsnnes  0d. t0 10d.
Price of lignite at Ca, e

Veechieg.?... lJmmperton £018 0
Chestout charcoal.......ccce 4y 214 O
Oak (Leccio) charcoal ...... ,, 3 00
Salt .ccereiiriineanene v 1 120
Cast iron ..... . 5§ 40
GUNPOWder ...c.cceeeeenenees rcwt. 310 O
Sulphur ........ . 12s.t0 014 O

278 cubic feet of oak, leccio,

Ten tons of sulphuric acid were consumed
mouthly at this mine in 1861.

Manganese might be raised from a rami-
fying vein close by, and would doubtlees be
eminently useful in the manufacture of glass,
but more especially of bleaching powder, to
say nothing of the na and alum
abounding in the neighbourhood.

Regarding the machinery, the water is
drained from the mine by an 8-horse-power
high pressure steam engine, made in London,

umping out 30 cubicfeet of water per minute.

he draught is supplied to the furnaces by a
20-horse power condensing engine, manufac-
tured at Genoa. The air cylinders, which
were erected for the latter in 1859, are 3 feet
in diameter and & feet long. Up to that
period a 3 feet 6 inch disc was employed. The
same engine moves the wet and dry stamps
(peste), such as are used in Cornwall for crush-
ing ores, and also an apparatus for crushing the
roasted ore, and the tromps (irombe a pres-
stone.)*

* Since writing the above I have been informed
that the copper ore now raised is so much richer than
it used to be, that the company have quite given up
the practice of smelting it at the mine; it is now sent
away to be smelted at Swansea, Liverpool, and Ham-
burg; the reason of thusexporting the org is the heavy
prie:o of the combustible. The freight to Wales is 168,
per ton.
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The continuation of the vein northwards,
towards the Val Calda and Val Castrucci,
constitutes the mine of VaL Castrucor, and
is worked by the Societd Fenice maremmana.
They have erected threc pumps in the shaft
called pozzo Costantino, which together throw
out 60 cubic feet of water per minute.

Adjoining Capanne Vecchie, to the south,
is the mine of AocEsa, belonging to the Societa
Metallurgica maremmana. The mine is in
one of those unhealthy places where fevers
rage in the summer months, so that the
operations have then to be suspended. But
the great drawback to these mines, and
which has doubtless tried the patience of the
engineers, is the immense quantity of water
which accumulates in the shafts, especially
during winter ; but that will speedily be recti-
fied as far as regards the mines of Capanne
Vecchie, since an adit level (galleria di scolo)
is being driven to meet the shaft below the

ia Alessandra, i.e., about 100 feet below
the surface of the pit, which is nearly com-
pleted.

Numerous ramifications of the principal
vein are found on the setts of Capanne Vec-
chie and Accessa, running more or less parallel
to each other, and having a general north-
west and south-east course. They incline at
an angle of about 50° west of the great vein,
and contain calcareous spar as well as quartz.
As far as I can judge, it was these ramifica-
tions which the ancients worked for a dis-
tance of more than a qlile, at Serra Bottini
and Scabbiano, by means of irregular pits, of
which more than 300 are visible. Sig. Rovis,
in mapping the country round Massa, has in-
dicated no less than 400 such ancient pits on
the Poggio al Montone alone, accompanied
for the most part by ¢ burrows,” or masses
of rubbish containing quartz gangue and
copper ore. The accompanying plan is a re-
duction of the drawings of the engineer of the
mine (see preceding page).

Sig. Haupt has prepared a highly interest-
ing series of MSS. plans of the Tuscan
mineral veins, indicating 16 mines anciently
in operation near Massa Marittima, but none
of them worked in 1861; the following is
the list of their names :—

g‘c:sl;l:elata;) Castrucei, and Carpignano.

Serra Bottini, the property of the former
Grand Duke of Tuscany.

‘Brenna, E. of Capanne Vecchie.

Poggio alle Vidette
Poggio Bertone
Poggio al Montone

Serra Bottini settentrionale, 2 miles N.W.
Massa.

Montierino }W of Capanne Vecchie, Val

}E. of Massa.

of
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Banoletti

Gorgoni

Val d’Aspra

Nicololetta

Stregajo

Porta al ferro

Diacciolini

A short walk inland brings us to the mines
of CasTELLACCIA, belonging to the Societd
Metallotecnica  fiorenting, the upper part of
which produces copper pyrites; the rocks in
the neighbourhood are macigno. 1 there no-
ticed some good specimens of ferruginous
gangue or ¢ gozzan,” with incrustations of
malachite and azurite in minute crystals, but,
though pure, they were in every instance in
very small quantities. It appearsto me that
in Tuscany these minerals are only found as
superficial coatings on oxide of copper or
commoner ores, where they have been very
recently formed, but never in massive lumps,.
as in Australia, Africa, or the Government of
Perm, in Russia.

All in a N. and S. line,
and N.E. of Massa.

ELBA.

Although copper has already been found in
four distinct parts of Elba, neither of the
veins have been worked for centuries. Until
very recently, all the ores of Elba belonged
to the government, who neither allowed any-
one to work mines, nor troubled themselves
about any of them, with the exception of the
iron ones. After 10 years’ hard struggling, Sig.
Luciano Foresi, whose father entertained the
Emperor Napoleon L. and his suite on landing
at Portoferrajo, in 1814, succeeded in liberat-
ing the mineral resources of Elba from go-
vernment monopoly. The prohibition to
work the veins is now no longer in force, and
only the iron ores remain in the hands of the
government.

Though copper is not now worked in Elba,
it was so0 long before the days of Aristotle :
«In Eturid ferunt insulam esse quam Authaliam
hodie vocant, in qui mrifodina est unde w=s
eruiter, omne scilicit illud ex quo isthuc serea
vasa conflantur. Deficere autem, nec reddere
quidquam aliquamdiu; cceterum temporum

rocursu non @s ut ante sed ferrum provenire,
id nempe quo etiamnum utuntur Populorum
incols vocant.” (Aristotle; wepl Oavuadiwy
&xovopdrwy.)

It isstated that thereisanisland in Etruria
now called Athalia, in whichjthere is a copper
mine, whence they have obtained the whole
of the copper they have employed in makin,
bronze vessels, but now it is abandoned, ang
has not, for a long time produced anything.
The inhabitants of those parts relate that in
process of time they no longer procure copper
from the island, but only the iron which they
are at present in the habit of employing.”

Sta. Lucia.—Copper ore is found below
and on the east side of the ancient ruin of Sta.
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Lucia, a building crowning the summit of a
grominent hill 8 miles south of Portoferrajo.
t is close to the boundary of the aerY‘entine H
Sta. Lucia ison the granite. It is at the junc-
tion of two rocks ; one of the walls of the vein
is formed by whitish porphyritic rock, the
other by friable schists. 'IPhe copper ore was
first discovered by accident, while some men
were making a circular thrashing-floor on the
side of the hill, such as are observed in every
farm in Elba. In order to make a level sur-
face, it was necessary to cut away the rock at
the back part, when the labourers unex-
pectedly came on indications of ore. Subse-
quently Sig. Foresi made an experimental pit
to ascertain whether any more could be
obtained. The ores are imbedded in quartzose
gangue and a siliceous matrix of the hardest
kind. Owing to the time which has elapsed
since the pit was dug, it has become in a great
measure filled with water, so that on descend-
ing a few yards I was unable to see the richest
portion. The ores found here were copper py-
rites, bornite, red oxide of copper, and native
copper, all these in masses, and very pure and
rich; fibrous malachite and dark blue crystal-
line azurite were procured, but only in small
pieces interspersed in the quartz ; I ascertained
the size of the outcrop to be three feet, and
an estimation of the ore, consisting chiefly of
quartz, with small pieces of malachite and
azurite, gave 6} per cent. of copper, though the
specimen I submitted to analysis wasa poorone.
To work this vein would be very simple;

a level could be driven into the hill from the
bridle-path in the valley, towards the south-
east, for a distance of 800 feet, which would
cut it at the depth of about 100 feet, the
present road to S. Giovanni, a village on the
harbour of Portoferrajo, and only half a mile
distant, would afford easy transit for the ores,
which might be dressed in the brook running
through the valley. Half a mile west of
Monte Orello is a pass, of which the Elbans
have availed themselves in making a horse
th from 8. Giovanni to the Gulf of Accona.
'wo or three hundred yards below the water-
shed line to the south, some years ago, a
shepherd chanced to observe a stone in a
field, which, from its green coating, pre-
sented an altogether ‘novel appearance to
him, and on lifting it up he perceived that it
was very heavy; he took it to Sig. Foresi,
who recognized it to be a mass of native
copper, weighing 47 lbs. avoirdupois. That
gentleman proceeded to sink a shaft 200
yards beyond the pass and 20 above the path,
and having gone a depth of 16 yards he
found more native copper : another excavation
close by reached the copper ore at a less
depth. These pits are now covered over.
Half a mile beyond this we come to another
circular thrashing-floor, near a small farm-
house. The vein was cut at the back of the
floor; the matrix is excessively hard, and

contains only the slightest possible traces of
ore. The places where I examined the vein
all lie more or less in a north and south line
for the distance of a mile.

Caro PomontE.—This little cape is situ-
ated at the south-west extremity of Elba,
projecting for several hundred yards into the
sea; the rocks of which it is composed are ser-
pentine, gabbro, and aphanite, penetrated by
quartz veins, in which copper pyrites have been
discovered. I traced up three distinct veins
from the very sea ; two of them may be fol-
lowed on the face of the cliff for 60 feet; they
vary from six inches to a foot in width, but
contain so little ore and so much quartz as
to be scarcely worthy of mention. Following
them along I noticed green carbonate of
copper, forming a copious coating on the face
of the rock, proceeding from water which had
been infiltrated into the vein and had decom-

d the ore. About 100 yards from this point
18 the third vein, from four to five feet thick,
traceable for twenty yards, and from which
I was able to procure very promising speci-
mens of pyrites; these furnished me on
analysis 10} per cent. of cop}p:r. Copper ore
has occasionally been found higher up on the
side of the hill.

«“ Cava DELL'OR0.”—Two miles west of
the Marina di Marciana, under the Concha,
is a cliff of gabbro rosso, where I could do little
more than corroborate the existence of a
minute copper vein in it, a few inches broad.
A short distance beyond is a mysterious spot,
known to the Elbans as the ¢* Cava dell’ Oro,”
or gold mine, which I visited in a boat.
A small opening is observed in the cliff,
through which I entered with a light, the
boatmen loudly vociferating all the while,
and refusing to go before me, talking a great
deal about the foul air, &c. I had heard so
often about the places called Cava dell’ Oro,
that I felt anxious to know what grounds
there were for the notion of gold being found
in Tuscany. I was positively assured by one
man that his grandfather had procured gold
from this place, and I felt unwilling to be
sceptical until I had ascertained the merits of
the case. After proceeding some yards, [
discovered the secret. It was the purposely
obstructed entrance of a gallery, through
which I advanced for 300 paces. On coming
out, I found the outcrop of a copper pyrites
vein, 4 feet wide, embedded in a very hard
quartzose matrix ; but the ore seemed too poor
to work.

Monte PerroNE.-Eight miles from Porto-
ferrajo, on the road to the Marina di Marciana,
and two from the latter place, a little path
branches off towards Monte Perrone, where,
at a mile from the coast, we arrive at a spot
from whence the village of Poggio is visible
directly in a line with Marciana Alta. Traces
of ancient mining operations are here seen in
every direction ; for while I cannot bring for



ward any proofs of the veins I have hitherto de-
scribed having been ever worked, abundance
of “burrows ” are here secn all along the
face of the hill. The antiquity of the work-
ings is shown by their irregularity and
shallowness, and the absence of proper
galleries or shafts. They resemble the pits I
have studied at Gerfalco,* which have been
pronounced to be Etruscan, and I feel no doubt
that they were made by that people. About
100 feet below the summit of the mountain
is a large hollow, excavated in the vein like
a quarry, penetrating some 20 or 30 yards
into the rock. It is now so ov wn with
brushwood and weeds that it is impossible to
see the surface where they worked, but all
around are evidences of the nature of the
matrix. A kind of loose ferruginous gangue,
very similar to Cornish ¢ gozzan,” accom-
panies the ore, and contains pieces of silky
malachite in superficial fragments. 1 found
some asbestiform minerals on the burrows,

robably derived from gabbro rosso. Big.

egni, some years ago, made several ex-
perimental pits, to see if he could cat a
vein, but nothing came of the research.
Exactly north of Monte Perrone, on the coast,
are the Bagni di Marciana. In making the
road from Marciana to Portoferrajo, in 1810,
some coins of Cemsar Augustus were dug
up at the Bagni, which were in all pro-
bability Roman baths in his day. Many ad-
vantages would be found, were anyone to
work the copper ore at Monte Perrone, if the
vein once discovered should prove sufficiently
good, for the soil is too poor to admit of any
culture ; the hill is too stony for gsture land,
and only a few places afford sufficient earth
to admit of brambles and brushwood taking
root. Even goats can scarcely find enough to
live on, so that the ground is really value-
less.

B.—CorpER MINES IN AMPHIBOLE Dykes.

AMPHIBOLE, a variety of hornblende, is a
crystallized rock, having the same chemical
constitution as augite, so commonly found in
all recent volcanos, and passes insensibly from
olive-green to black, and in composition into
Yenite or Ilvaite, a very hard _but jbrittle
silicate of iron, almost peculiar to Tuscany;
2 Fe303+4-8(2Fe0.8i03)438Ca0.28i0s.
It is stated by Mitscherlich, that the differ-
ence between the amphibole and augite is
simply the result of the former having been
slowly cooled, the latter rapidly. 8avi con-
siders amphibole to be merely the ordinary rock
metamorphosed by metalliferous substances,
and to be a secondary product of the eruptions
of iron (Nuovo Giornale de'Letterati di Pisa,
tom. xxvii,, p. 68. 1833.)

A mile from Campiglia, in the Maremme,

® See chapter VIII,—Lead.

is a largely developed Liassic limestone dis-
triet, with well-wooded undulating hills and
luxuriant valleys, enlivened by rich fruit-
gardens and plantations of chestnuts, which
attest the fertility of the soil. In the midst of
these extensive dykes of amphibole protrude,
enclosing in certain places a very great quantity
of copper. This ore has been worked in
the neighbourhood of Campiglia, at TEMPE-
RINO, about 11 miles from the port of Piom-
bino to which there is an excellent road, and
a mile towards 8. Vincenzo, where the Emi-
lian road from Pisa to the south passes:
the mine belongs to MM. Bourlon et Cie,
and lics at a gunshot distance from the
road. Although only four miles from the
unhealthy district along the coast, the inhabi-
tants of these charming hills and valleys are
not in the least degree affected by fuver, so
that the peasants resort to Campiglia from the
fatal plains every evening during the summer,
as the sun sets, in order to escape from the
frightful intermittent and more malignant
species of fever so easily caught by exposure
to the night air and noxious exhalations,
especially as they are compelled to drink
brackish water, which is considered one of the
most injurious beverages possible. I might
be asked what 1 have to do with a medical
quedtion here, but its bearing on the working
of mines is evidently of importance. I visited
Follonica, a little manufacturing village not
many miles from Campiglia, in the middle of
June, and arrived in time to see the opera-
tions, for the 8. Giovanni, as the 15th of June
is known in Italy, is the signal for all work to
be suspended until the beginning of November.
If a man exerts himself much, and perspires
profusely, he is liable to catch these fevers,
which linger about him for a year or two,
notwithstanding the extensive employment
of quinine by the medical men. The latter
informed me that there is less danger for a
person riding in a conveyance than for one on
foot, who has to exert himself much, but I
can testify to the offensive effuvia arising in the
marshy ground in spite of the large dykes ; for,
being obliged to be out late one night, it was
very evident to the senses. A r widow,
with whom I conversed on the road, told me
a sad tale of the loss of one after another of
her family, husband and sons, by fever, and
how she was left alone ; and a carter who was
taking a load of straw from the Maremme to
Pisa, told me that in merely passing through
Follonica the night before he had caught the
fever, and was so weak that he coumld
not sit upright. Nor are these by any
means exceptional cases; in fact there is a
hospital at Campiglia, where such patients are
particularly provided for. To secure a healthy
spot for a mine or any industrial establishment
in this district, is, therefore, an object of the
highest moment, as it permits of the enterprise
being carried on 50 many months longer every



163

year. The inhabitants of Follonica and other
low parts of the Maremme periodically leave
their villages, where onlya few persons re-
main behind in charge of the houses, with
such as are too poor to remove.

After descending the shaft at the mine of
Temperino a few hundred feet, we arrive at
the workings; we then enter the Galleria
Fortunata, a large chamber, 44 yards high,
communicating with ancient Etruscan excava-
tions, which lie, however, chiefly at a higher
level, having been commenced fyom the sur-
face at a distance of 220 yards from the present
shaft. Kurther on is an excavation called the
Grande Cava. These are no longer accessible
from above by the original openings, without
risking oneself by descending with ropes and
other appliances, but in approaching them
underground by the modern workings they
may be seen to great advantage, and serve
very nicely to exhibit the ancient method of
mining. Greatly was I delighted to see the
grand and almost stupendous proportions of
the cavities whence the copper pyrites has
been procured, the large vaulte«r chambers
assuming the dimensions of lofty natural
caverns, wholly dissimilar to anything of the
kind in this country ; they frequently attain
as much as 16 to 20 yards in height and
breadth, and were excavated in hard, fibrous,
crystallized amphibole, composed of inter-
laced fasciculi of crystals, whose axes are

laced in ditterent directions between which
ie concealed detached pieces or flattened
veins of poor copper pyrites. Disseminated
through so great a quantity of rock, the
ore, a3 taken from the mine, only yields 8
per cent. of copper. As large masses of am-
phibole are so intimately associated with the
copper pyrites, they have to be entirely
worked out as long as the amount of ore is
remunerative, which produces the remarkable
chambers spoken of, rarely equalled by any
artificial excavations.

Below this are two other galleries; in the
first are seen ancient works with masses of
rubbish, placed aside by the Etruscans, which
in process of time have become indurated into
a species of breccia by the percolation of fer-
ruginous waters, resulting from the decompo-
sition of the yenite, and perhaps even the
amphibole, as I have seen that rock in Tus-
cany, under certain circumstances, perfectly fri-
able. 1 found this breccia in placesso hard as to
need a smart blow with the hammer to detach
the original fragments from the paste in which
they are imbedded; and in one part I dis-
covered in it a regular little vein of crysocolla
about an inch wide. I was much interested
in finding snow-white arragonite in the face
of one of the old workings ; it was not im-
bedded in the rock, but evidently at the sur-
face, from which it stood out in some measure.
I think its formation easily explained by sup-
posing that the atwospheric action on the

rock had produced oxidation of the pyrites,
and consequently an elevated temperature
and that in the presence of carbonic acid some
decomposed amphibole had furnished the lime.

At this part of the mine the marks made
by Etruscan pickaxes may still be seen, and
in the dim light of the oil lamp suspended to
the miner’s button-hole, and which has very
much the form of the Etruscan lamps, a
little poetical embellishment will picture out
the scene which must have presented itself
in this little nook in the rock, when the
world had made some 2,500 revolutions less
round the sun than at present, or possibly be-
fore Atneas set foot on the shores of Lavinia ;
for such is the fabled antiquity of the polished
inhabitants of Etruria.

Close by is a little Etruscan communicating
gallery so narrow in places as scarcely to ad-
mit of a man creeping along. Though the
difficulty of working this hard rock was such as
to have made the ancients careful in going
through poor ground, they deserve much praise
for the skill which they have evinced in their
extensive grotto workings, where the ore was
richer, for such a fibrous rock presents almost
insuperable difficulties without the aid of
gunpowder, from the paucity of joints, flows,
or cleavage planes, such as in one form or
another are common to all stratified and
metamorphic rocks.

In one spot above the gallery a considerable
quantity of soft ore has been found in nodules,
varying in size from an ounce or two in
weight upwards : this mineral is subjected to
careful hand-picking.

Assays of ores, as raised from the shaft, give
” COPPET....ecuve.ee-ee 3°0 per cent.
” broken and hand-

picked ....oeuuuees 46,
” small, washed by
machinery ....... 50

” rich, hand-picked.16-0 ,,

Some parts of the mine produce a large
quantity of « black jack,” in others I observed
very perfect crysthls of dark blende ; they are
not employed.

The ores were smelted here along with
those from Rocca Tederighi, which belongs
to the same company. The works have been
lying idle since 1859.

At the end of two cross-galleries, white
metamorphic Liassic marble has been cat
through ; it has the appearance of being still
stratified, an interesting point, since at Car-
rara it is almost impossible to detect any
stratification, the massbeing divided by fresh
cleavage planes. In one part of the gallery
the marble lies nearly horizontally; im-
mediately afterwards it is seen to rise towards
the west, and become almost vertical, so that
not only have we evidence of the posterior
date of the dyke of amphibole, but of its
being the cause of the conversion of the lime-



stone into marble, the quality of which is,
probably, somewhat analogous to the ravac-
cione from Carrara. Several quarries have been
made in the neighbourhood for its extrac-
tion.

All along the hill side, adjeining the ir-
regular ancient workings, are incredible
quantities of copper slag (loppe), in small
pieces, which, for many reasons, appear to be
unanimously considered, both by scientific
men and common report, to be Etruscan. I
was shown a little pottery lamp, found some
time before in the débris, but, not being an
antiquarian, I am unable to pronounce whe-
ther it is Etruscan or Roman.

M. Blanchard, late engineer of the mine,
who has analysed these slags, gave me the
following :—

Copper, 1:0 to 8-:0 ; mean, 2-0 per cent.

I brought away some sgecimena of the slag
for analysis, which, on being broken open,
presented small fragments of charcoal; I
found certain pieces to contain no less than
6-5 per cent. of copper.

Lead slags also occur in the same neigh-
bourhood, particularly at the mine called
Cava del Piombo ; in all probability they are
of the same antiquity. M. Blanchard told
me that they contain:—

Lead, 2:0 to 4-0; mean, 25.  per cent.
Silver......... [ 00016 ,,
Silicates..eveereersereeens 97° ’

His estimate of the quantity of the Etruscan
spurghi, or refuse, is no less than 50,000 tons,
which, provided the above analyses represent
a fair average, must contain at least 1,000
tons of copper and lead. Assuming that the
loss in smelting amounted to 5 per cwt., it
would give 20,000 tons of lead and copper
raised from these mines, and allowing a fourth
part to be less ancient, 15,000 tons of metal
would have been procured from hence by the
Etruscans.

C. CorrER IN SERPENTINE (GABBRO VERDE).

Having already treated of the geological
relations and other scientific points connected
with the copper mines in the gabbro or ser-
pentine without diallage, I will not repeat
them here. The gabbro frequently contains the
richest ores of copper, but principally it would
appear at the junction with the gabbro rosso,
a brick-red metamorphosed schistose rock,
produced by the intrusion of the serpentine
into the clays and micaceous sandstones, so
abundant in Central Italy.

1t would not be correct to say that copper
ever forms ordinary veins in the serpentine.
Its mode of occurrence is altogether peculiar,
and has attracted much attention from Pilla,
Meneghini, Savi, and others. Outlying indi-
cations of ore, which often surprise the dis-
coverer by their richness, are seen close to the
surface, just below the soil, but on digging
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down nothing more in the way of ore may be
found for several fathoms, when suddenly
fresh masses of hard yellow copper pyrites,
and even richer ores, turn up, in lumps more
or less rounded and mostly enveloped in
gabbro verde. 'The condition of the matrix is
fragmentary, and the serpentine nodules often
present the appearance of having been sub-
Jected to attiition, as in the act of ejection.
The success attending the working of such
ores may readily be conceived to have been
very varied, and until the able researches of
the geologists to whom I have alluded, all
was mere groping in the dark ; indeed to this
day the Cornish aerﬁmtine copper districts
remain an enigma. all cases failure must
result without the presence of a thorough
geologist, whose intelligence is frequently
taxed to the utmost. In too many instances
the proprietors lose heart after having for a
short time conducted their operations in the
most timid manner, without sufficient scientific
knowledge, and thus the copper ore is said
to be poor. The very large capital required
at the outset renders the English method of
working by companies composed of share-
holders the only one likely to yield any
returns. It also appears to me that, having
once established the main direction of the
org, it might often be preferable not to
commence at the outcrop at all, but if pos-
sible to drive an adit level at once, at a
vertical depth of several hundred feet below,—
a mode of procedure which would be fre-
quently facilitated by the rapid slopes of the
hills,~and thus by the formation of a tram-
road, without any expense for pumping or
raising ores by machinery, there would be a
great likelihood of coming directly upon rich
deposits of ore.

Monte Catini.—The history of the opera~
tions at Monte Catini from the earliest period,
commenced, abandoned, and resumed a dozen
times, would form a most interesting archaeo-
logical record, and show what a pernicious in-
fluence the unsettled state of ltaly in the
middle ages had on mining.

That Monte Catini was worked many cen-
turies ago is certain, though the fact that one
person or another commenced operations
there, or formed a company for exploring the
hidden riches of the rock is, for the reason
1 have assigned, no criterion, as far as Italy
is concerned, that the mine was opened
for the first time. It would now be a
difficult task to prove whether the inhabitants
of the ancient Etruscan city of Felathri, now
Volterra, knew of the rich deposits of ore so
near the gates of their fortress ; no historian
whose documents have fallen into my hands
has even hinted that such was the case ; but
we learn that the mine of Monte Catini was
worked during the belligerent days of the
Ttalian Republics, and re-opened in 1469 by
Bartolommeo di Agostino, a Florentine gold-



smith, Deliberazione del Consiglio del comune
di Volterra, Filza 82, quad. 2,a. 0. 29. In
1515 the Republic of Florence restored a
great portion of the territory which they had
acquired from Volterra, but made a clause
reserving to themselves the mine of Monte
Catini. In 1494, in consequence of a war be-
tween the Florentines and the Pisans, Monte
Catini mine was abandoned. 240 scudi were
invested in explorations in 1513, for the pur-
pose of re-opening it; the names of the parties
may be sufficiently interesting to transcribe ;
they were—Giuliano de’ Medici, Giovanni
Battista Ridolfi, Angelo Serragli, Piero Guic-
ciardini, and Niccolo Pier Capponi.

Cosmo 1., in 1562, resumed the operations,
which were pushed forward with energy by
that sovereign, and new researches made by
his son Francis, in 1574. The Grand Duke
Francis I. paid a visit to Volterra in 1580,
and having been much interested in all that
related to mineral industry, authors have
handed down to us various incidents which
occurred during his stay there ; among others,
Gachi, in his Saggio di richerche sopra lo stato
antico e moderno di Volterra.

The Commissary of Volterra, Giovanni
Rondinelli, gave Francis a description of the
city and its environs, in which, sfeaking
of Monte Catini, he shows his knowledge of
the occurrence of masses of copper orein that
locality, in rolled and independent lumps,
associated with steatite and eerpentine, and
asserts that the nodules had been even known
to weigh as much as a ton. The adit level,
commenced in 1574, was then (1580)
nearly 2,000 feet long. Malaspini, in his
funeral oration on Francis 1., made by order
of the Florentine Academy, lays great stress
on the prince having been a liberal friend of
mines, and states among other things that he
gave exit by an adit level to the water which
had previously compelled the abandonment
of the mine of Monte Catini, and that he after-
wards worked the ore. (Targioni Tozzetti,
Viaggi in diverse parti della Toscana, tom. ii.,
p- 294.) Some years later I find that Cesal-
pino (De Metallibus libri tres; Rome, 1594)
mentions that copper was then obtained in
Tuscany from only two places, Monte Catini
and the Caldana, where a warm spring flowed
directly into the sea. It was rumoured that
Monte Catini mine was once more abandoned
in 1630, when the plague broke out with
fearful violence at Volterra. Whether it
attracted theleast notice fromany one till 1742,
a century later, I have not been able to ascer-
tain, but during that year Targioni Tozzetti
visited the spot, described by him as Capor-
ciano. That eminent naturalist relates how
all was at a standstill and looked the picture
of desolation, buthe employed workmen, and
examined four ancient pits towards the east,
so choked up as to be scarcely visible, and
two others on the flank of the little eminence
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on which stood the castle of Gabretto. He
mentions that ln];ge quantities of were to
be found near Monte Catini and Miemmo,
and that in one or two instances the

had come apon masses of smelted copper,
which he considers to have been left during
the panic which seized the inhabitants in
1630. (Targ. Toz., tom. ii., 293.)

Little was done till 1827, when M. Porte
formed a company for opening the mine of Ca-
porciano or Monte Catini, but 10 years passed
without very great results, when Kieam.
and Sloane entered the field. Thesuccess which
has repaid their labours (I believe after having
been several times temE&ted to relinquish the
undertaking) is such, that this may be safely
pronounced one of the finest mines in the
world.

Professor Pilla, more that 17 years ago,
when the works were far less advanced than
they are now, stated it as his opinion, that
though the size of the vein at the mine of
Ramelsberg, in the Hartz, was larger, the
mass of ore at Monte Catini was greater
and more compact than was to be seen
elsewhers, and pronounces it to be, par
excellence, * the richest copper mine in
Europe.”—(Breve cenni sulle ricchezze minerali
della Toscana, p. 56.) The ore is found in a
vein, distinguished by Burat as ¢ contact
veins,” that is to say, having close relation
to the junction of two rocks, and not tra-
versing a single one, as in Cornish and other
well-known veins. During the entire history
of the mine, down to the time of Messrs.
Porte and Co., it appears that only de-
tached masses of ore were known at the
surface ; but deeper search, prosecuted
with most praiseworthy skill and untiring

erseverance by the proprietors, and by Sig.

hneider, their able engineer, have, within
the last few years, brought to light a consi-
derable of the vein.

The situation of the mine is very agree-
able ; it is in the commune of Monte Catini,
lying on the southern brow of Monte Massi,
overlooking the extensive plain of the Cecina ;
the precise spot, as mentioned above, is called
Caporciano. To see the air of 1 and
cleanliness in the group of buildings belong-
ing to the various gentlemen concerned in the
administration, the pretty gardens surround-
ing them, the substantial church erected
about a stone’s-throw to the east—were in
themselves sufficient evidence to my mind of
the success with which the undertaking has
been prosecuted, and needed no comment
from any one; nor was I in any way disap-
pointed on descending the mine.

The predominant rock in the neighbour-
hood is gabbro rosso, which may be ‘advan-
tageously studied along the road-side. It is
schistose in places, and very friable; the
strata are violently contorted and frequently
nearly vertical, rendering it difficult to ob-
- F



tain a large specimen, a8 it 80 easily breaks
up, and no sound masses are procurable;
theso properties will be perceived to be very
favourable for working it. Sometimes gab-
bro rosso i8 variolated, when it has so much
the appearance of an eruptive rock as to
have Yed Pilla to classify it in the same
category as serpentine. 1 consider that the
heat communicated to the sedimentary rock
in immediate proximity to the serpentine,
especially in the lower beds, where great
pressure was also manifested, maintained the
mass in a semifused state, and when, eventu-
ally, the serpentine burst through the ad-
jacent rock and came to the surface, dis-
placing the newly-formed gabbro rosso on
gither side, the portion so highly heated had
a tendency to re-arrange itself, like all viscid
bodies, hence the formerly held notion of
ita being of eruptive origin.

At the entrance of the mine of Monte
Catini are placed two marble busts, one
of Giov. Targioni Tozzetti, the other of
M. Porte, both of whom were interested in
the working of this mine—the former as
a naturalist, the latter as a speculator. For
some distance the descent is by luxurious
stone steps, inclined at an angle of about
45° along the line of fracture of the rock in
which the indications of ore were first found.
This space was filled with the slender dyke of
gerpentine without diallage, enclosing copper

ores.

The shaft, called Pozzo Luigi, is about 600
feet deep: an adit level of a mile in length
gives exit to the water.

The inclination of the dyke of serpentine
may be better seen on approaching the bottom
of the mine, and looking upwards, plunging
as it does, into the mountain towards the
north, and extending east and west ; the dyke
fills a fracture in the gabbro rosso, and assumes
much greater dimensions at the depth of one
or two hundred yards than at the surface, be-

corning narrow once morein thelowerworkings:
it there also contains much asbestos and other
allied minerals, and is accompanied by diorite,
a species of hornblende, a very hard crystal-
line felspathic rock. Themode of occurrence
of the copper in the serpentine is perfectly
dissimilar to that in which it is found in
England. Savi has given the name of filoni
impastati to such veins. The ore is diffused in
nodules or spheroidal masses, of varying di-
mensions—some being very large and rich—
in a steatitic matrix passing into serpentine,
and is found side by side with other loose
masses of serpentine, only distinguishable
from it wh_en broken open, or by its in-
ferior specific gravity, insomuch as the
nodules of ore are wrapped up in a thin enve-
lope of serpentinous mineral, which adheres
firmly to them. The paste is frequently
very spft, 80 .thnt one of the greatest advan-
tages in working the mine is the facility with
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which operations are carried on. In most
parts 1 was enabled with great ease to break
off pieces of the serpentine, and to dig
out lumps of copper pyrites without much
exertion. Very rich ores are often met with,
such as red oxide and grey copper, X
occasionally, excellent pieces of native copper;
all forming the same nodules, and accom-
panied by crystallized calcareous spar, and
various interesting zeolites, of which the list
is given in & paper I presented to the Geolo-
gical Society of London in 1860, so that I
shall not repeat it here, but only mention the
fact that they all contain magnesia, which 1
suppose to have been derived from the ser-

pentine.

At the depth of about 400 feet, in the fourth
piano or level, we reach the chapel, a spacious
cavity, formerly occupied by a rich deposit
of ore, known as the deposito della capella,
from whence nearly 330 tons were raised.
1t is no longer easy to make any observations
regarding the manner in which the ore oc-
curred here, as the face of the rock has been
built up or otherwise hidden. Lately a
second immense deposit has been brought to
light in the fifth piano, about a hundred feet
below the former, and at least sixty feet in
breadth. The dimensions of the lower de-
posit are very great. The cavities at Cam-
piglia may truly be called stupendous, but
they were only filled with poor ores; the
average of what is raised from this mine
may probably be five or six times as
rich. There is a great deal of fragmentary
copper pyrites accompanying the larger no-
dules iu the steatitic matrix, and apparently in
angular pieces, about the size of gravel, in
other parts resembling coarse sand. An im-
mense quantity of this has to be brought up
to the surface with the loose serpentine, in
order to be dressed. I am rather inclined to
the belief that, economically, this is better
than the larger nodules; first, because it is
less firmly imbedded in the matrix ; secondly,
because, when it is brought to the dressing-
house, it can be at once washed, thereby
saving the expense of breaking up with ham-
mers, or stamping, for which machinery is
always necessary. A new *jigging” appa-
ratus, like those used in Cornwall, has been
lately put up; and by such an improved
method of washing these fine ores I have no
doubt they will be made very productive.

Little doubt could be entertained by any-
one who has visited this mine, as to the ore
having been brought up at the same time as the
serpentine, whether we look at the rolled
form of the larger masses of ore, or the frag-
mentary condition of the smaller particles;
or whether we examine the frequent occur-
rence of smooth, polished, and greasy surfaces
in the steatite, a phenomenon which could
only have been produced by friction; the
precisely similar arrangement and form of



the nodules of harder serpentine all tend to
this conclusion. The copper pyrites is not
found in a soft condition, but is perfectly
homogeneous and solid, rreoenting the same
physical properties as belong to bornite, into
which it insensibly passes in the same speoi-
men.

The ores are classified under four kinds ;

1. Purple copper, bornite ; .
1o Co;gerpyll?:és, ! in nodules.
III. Fragments of copper pyrites, like gravel.
IV. Sand, composed of copper pyrites, me-

chanically mixed with a large amount
of steatitic serpentine. .

Analysis of purple copper ore, from Monte
Catini, by Berthier : '

COpper. «uvecrieernressernenes 67
Iron....cccvierienneciienenss 6
Sulphur. ...civeeennenisennes 21
Gangue. .ueeeeeiiieiiinienee 4

99-4
Copgr pyrites from Monte Catini, analysed
by Le Blanc:

g
0

O oo

COPPOr...rescessnscessases 32:168
Iron.....oeeeeenes cosneeres 82:794
Sulphur. c.veseecseeres o 82-392
Ganglle. ese0000s0secstncee 1100

98-454
(Savi; Delle Rocee ofiolitiche della Toscana, cap.6.)

PropuoTioN oF CorpER ORE AT MoNT!

CaTIiNI MINE. .
Years, Copper Ore. Cognp:r-gxz in
Tons. Cwt. Tons. Cwt,
1837-88 182 6 ? 23 8 %"‘
1838-39 34+ 7 0 11 0 8
183940 508 10 0 50 8 0
1840-41 433 6 8 3016 8
1841-42 516 13 1 81 5 0
1842-43 631 13 0 86 0 0
1843-44 680 4 0 28 8 2
184445 736 6 38 52 1 1
1845-46 736 16 2 52 2 2
1846-47 633 5 1 43 1 8
1847-48 531 6 0 none
1848-49 831 7 8 none
8849-50 679 13 2 none
1850-51 74419 1 none
1851-52 810 6 8 none
1852-53 963 11 2 none
1853-54 1,107 8 2 none
|10762 2 8 | 356 8 0

Of the machinery, besides the jigging
frames there are two steam-engines, one of
25 horse-power, the other of 18, both of
English manufacture,
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The proprietors have made a first-class mac-
adamised road to the village of Monte Catini,
by which they convey their ores ta the works
at Briglia, near Prato (Florence), where the

" greater part is smelted. The dressed ore,

slicco, is divided into three categories, best,

second, and third kind, The metallurgical

operations pursued at Briglia are as follows :—
1st fusion to produce a matt,

1st roasting of first matt in a reverberatory
furnace.

2nd fusion in a cupola to obtain concen-
trated matt. :

Black copper.

Rosetta copper.

The furnaces are built of Tertiary eurite,
from Caminino, and faced with Pietra moria,
an Eocene or Cretaceous sandstone, from
the neighbourhood of Prato.

The ore which was smelted in Tuscany
appears not to have been the richest, for the
portion sent to Swansea produced 83} per cent,
of copper.

ProbuorioN oF CoPPER AT BrIGLIA
SueLTiNG WORKS, NEAR PraATO.

Tons, Cwis. Qrs.
% 7T 2

1846 civcerennne

1847 ..... ceeeee 142 14 0

1848 ...eeeeees 118 6 8

1849 ..eeeeees 129 16 1

1850 ...ccoreneee 131 16 8
178 12 1
209 7 8
182 12 2
18 2 1
1843 18 O

Other mines have been made in the ser-
pentine. Three kinds of ore are recognized
at Rocoa TEDERIGHI mine (Grosseto), con-
taining 27, 18, and 12 Mper cent. of copper.
This mine, opened by M. Porte, passed into
the hands of the Socictd d’Industria minerale,
which continued their researches from 1833
to 1836, when they were suspended. They
now belong to M. Bourlon, of Paris, i

Cagaro Mine, near Pomarance (Pita).—
The serpentine in this neighbourhood is frac-
tured in every direction, especially parallel to
the copper vein; the interstices are filled
with numerous ramifications of steatite. The
size of the principal vein which runs from
E. to W., varies from a foot to a mere trace,
where there is no longer any mineral filling,
but a simple indication of the walls of the
vein; in following the line of fracture it re-
assumes its original width. Besides this and
some smaller parallel veins, others are found,
having a N. and 8. course, and dipping
towards the W.: the largest of these is eight
inches in width. It isto this group of veins that
the works are chiefly directed. The ore is ob-
tained from several levels running E. and W.
One hundred tons have already been raised,
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yielding on an average 16 to 18 per cent. of
metal

A second series of cupriferous veins consists
of diallagic serpentine, steatite, calcareous
spar, copper and iron pyrites, the latter often
magnetic: their direction has not yet been as-
certained. From the multiplicity of the
mineral contents, their crystalline condition
and somewhat parallel structure, these veins
are seen to be entirely distinct from those
first described, which they intersect, so that
they are evidently of posterior formation.

The deeper portion of the mine has made
known the existence of a large dyke of a
similar nature to that of Monte Catini, and
which, after describing a large curve, cuts the
first system of injected veins. Meneghini,
however, considers that by proceeding down-
wards they will be found again.

The principal shaft is 176 metres deep,
and provided with a 16-horse steam engine,
worked with lignite from Poder Nuovo col-
liery. With the exception of the lower one
tkeflevels are all in communication with this
shaft.

The Societa anglo toscana have lately directed
their attention to the mine of LsB1ano, adjoin-
ing that of Caggio: this company has every
prospect of eventual success, having secured
such an eminent man of science as Prof. Meneg-
hini to direct the operations. The rocks at Lib-
biano are of various kinds. The sedimentary
strata consist of limestone: this is pierced by
four different eruptive rocks, viz., diorite,
euphotide, serpentine with diallage, and ser-
E:ntine without diallage. Copper ore has

en found in numerous parts of the com-
mune ; thus rich outerops of veins, or indica-
tions of copper, showed themselves at a place
called La Trossa, at the junction of the tor-
rent of the same name with the Secolo; a
shaft was accordingly sunk at a suitable spot,
to the depth of 52 feet, when levels were
driven for a considerable distance in search
of the vein; none, however, could be found.
A beautiful copper vein appeared at the sur-

* face, on the banks of the gewlo, south of the
Poggio Sugharello, in proximity to gabbro
verde, and in spite of the immense influx of
water a shaft was sunk there. Though Prof.
Meneghini is confident that copper ore exista
at this place at a greater depth, he has
dissuaded the proprietors from prosecuting
their search any further, not knowing when
they might reach the other part of the vein,
the rocks being so convulsed at Libbiano
that there is no means of theorizing before-
hand on the dip of the vein. The ore at
the Botro Castagno has proved very fa-
vourable for working ; a level was driven from
the bottom of the dotro (ravine), in the direc-
tion of the vein, which was cut after proceed-
ing 250 feet, and for the next 180 feet nume-
.Tous other nearly parallel veins were reached ;
two of these were followed to the right and

left by cromed galleries, and worked by
« overhand "’ and ¢ underhand stoping "’ (cam-
mini ascendents e descendents).

A friend of mine, having assayed the ores
from Libbiano, kindly placed following
at my disposal : —

Copper.
Botro Castagno; vein running

east and west, dipping north,

copper pyrites containing ... 21-0 per cent.
Ditto ditto ditto ... 198 ,,
North and south vein, inter-

secting the former, hard

copper pyrites . 188

A specimen of quartz with a small quantity
of copper ore, from several spots in the serpen-
tine, yielded, per ton, 6 dwts. 12 grs. of gold ;
but, what appears to me to be more remark-
able, an analysis of the gabbro itself is stated to
have yielded, per ton, silver, 1 0z. 17 dwts. ;
gold, 9 grs.

The presence of minute and scarcely utili-
zable quantities of ggld in Tuscany and
Piedmont is not confined to lead and copper
ores. A manganese ore from Rochetta
( Genoa), furnished 8 dwts. 6 grs. of gold per
ton of ore, and the magnetic iron of Stazzema
(Lucca), has given silver 2 oz. 16 dwts. ; gold
6 dwts. 12 grs. per ton of ore.

I have :ﬁg g:fore me the assay of some
auriferous manganese ore from Beverino,
near la Spezia, on the former confines of
Piedmont and Modena, containing 81 per
cent. of copper, and producing per ton of ore,
silver, 18 oz. ; gold, 10 dwts. A ferruginous

ozzan, from Colle Palestro (Modena), gave

y assay, 1:25 per cent. of copper, yieldin,
13 oz. of silver per ton. Yellow pyrites, wit
manganese in quartz, as broken, furnished
8 per cent. of copper. The amount of pre-
cious metal was, silver 2 oz. 18 dwts.; gold
138 dwts. per ton.

At QUERCETO mine, near Libbiano (Pisa),
Marquis Ginori-Lisci, the manufacturer of
the celebrated porcelain at Florence, has ob-
tained nodules of copper ore of excellent
quality in the serpentine, and which promise
to lead to fortunate results. The vein runs
E. and W.

The Societd mineraria jonese on their
part, have been sinking a shaft near MoNTA-
JONE (Stenna), from whence I have seen
capital ore. A lump weighing 63 cwt., chiefly
consisting of grey copper ore, was found in
this mine at the depth of 120 feet, but the
deposit is very irregular and the vein has not
yet been discovered. I might refer to the
experimental mines of SaAN GiMieNaNo
(Stenna). I have also seen native copper in
euphotide from Pari, near Monte Amiata
( Grosseto).

MonTE CasteLLr Mine (Sienna) belongs to
the same gentlemen who own Monte Catini,
but has not yet been properly studied. It
occurs in euphotide. The Grand Duke Francis



commenced an adit level here in 1585, and
worked the mine up to the time of his death,
two years after, when it was abandoned.

At RiparBeLLA Mine, near Castellina Ma-
rittima (Pisa), the copper ore is associated
with gabbro rosso and pthanite on the hanging
wall, and diallagic serpentine on the foot wall.
The direction of the vein is N. 35° W. to 8.
35° E., the dip 45° N.E.

At MonTAuTO, near Arezzo, at the foot of
the Appenines, copper ore has been long
known toexist in the serpentine, but has never
been the source of extensive explorations.

IMPRUNETA i8 seven or eight miles south of
Florence, the ore is there accompanied by dio-
rite, euphotide, and diallagic serpentine. The
researches were begun in 1850, by the Societa
mineraria fiorentina. The same company ob-
tained from CasTaano in Val d’Elsa, in quite
a different part of Tuscany, yellow and purple
copper ore and blende, from veins in proxi-
mity to gabbro rosso and in connection with
the serpentine.

At MiEewo, the Societa dells Faggeta com-
menced working in 1846; in 1849 they had
already extracted 63,000 Tuscan lbs. of purple
copper ore and copper pyrites. (Savi; Rapporto
sull’ Esposizione di Firenze dell’ 1850, p. 55.)

Prince Poniatowski a mine at
TERRI0OCIO, Dear Castellina Marittima. Prof.
Pilla mentions that, some years ago, indica-
tions of copper ores were found in the altered
alberese, in the Valle di Gonnelino, at Ter-
riccio, in proximity to serpentine. After
much digging, no vein was discovered, but
what was for a long time considered to be
the head of a vein proved to be a wonderful
mass of copper pyrites, which yielded no less
than 16§ tons of ore, and hidden at no great
depth. ~Although the entire mass was not
then removed (1844), I believe that nothing
has been done there since.

Liguria abounds with serpentine eruptions
accompanied by numerous copper veins, which
might be turned to account if a careful survey
were made. Sig. Perazzi has lately paid a
great deal of attention to the copper deposits
of Liguria, where seven copper mines have
been conceded by the Government since 1857,
when they were for the first time thought
of. That engineer remarks that the copper
ore of Liguria is more concentrated where
the serpentine is compact than when it is of
a schistose nature ; purple copper ore is found
in lateral veins. Quartz never occurs in the
serpentine but only ip the euphotide. The
copper veins in the calcareous serpentine are
often accompanied by blende and crystalline
minerals, and assume somnewhat the character
of veins in sedimentary schistose rocks.

La Franoesoa mine at Bonasola, 2 miles
from Levanto ( Genoa), is made in euphotide
which traverses the diallagic serpentine.
Numerous quartzose veins are met with in
the euphotide, having a direction from S.8.W.
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to N.N.E. and an inclination of 65° E. The
copper pyrites is richest in the immediate
neighbourhood of the quartz veins, the outer
part of which, adjacent to the serpentine,
contains the largest proportion of ore.

Close to La Krancesca is the mine of Ros-
80RrA, but there has been little done there as
yet. Sig. Perazzi considers that the mine
of FRrassonIDE, at Pignone, near Spezia
&Genoa), has much analogy with that of

onte Castelli (Sienna); both are in the
euphotide.

here is, I believe, only one copper mine
in Central Italy, east of the Appenines, that
of Bisano ( Bologna), recently commenced by
the Societa mineralogica , & mining
company lately established at Bologna ; not
that these mountains do not contain rich
mineral deposits, but that, having been up to
1869 under a feeble government, there was
no inducement for entering into mining spe-
culation.

In the face of all these difficulties this
company, in 1849, obtained permission from
the Papal Minister of Kinances to commence
working at Bisano, in the Appenines, about
midway between Bologna and Florence, and
a few miles east of the road. The spot
chosen for sinking the shaft is on the right
bank of the ldice, a torrent flowing through
Bisano, and where some fine specimens of ore
had been found during the previous year in
the serpentine.

The rocks in this neighbourhood are Ter-
tiary clays, known as argills scagliose, belong-
ing to the Eocene formation, and resting on
Cretaceous alberese limestones. These have
been much dislocated and convulsed by erup-
tions of the two kinds of serpentine 1 have
described, and by diorite and euphotide, which
are met with in every direction, the newer
serpentine containing indications of copper ore
in several places. Levels have been made at
the depth of 30 and 76 metres for the purpose
of finding the vein. Prof. Meneghini, the
director, has succeeded in discovering two
parallel veins running N.W. and S.E. The
greater part of the levels are driven
through indurated clays, which can be
worked with pickaxes. In the lower
level large masses of alberese limestones
are found in the steatitic clay, evidently
brought up with the serpentine and broken
off by the violence of theeruption. A nodu-
lar mass of copper ore, of many feet in dia-
meter, was also found inclosed in the soft
steatitic clay, but without any connection with
the principal deposit or vein. Altogether
about four tons of ore have been sent off to
Liverpool to be smelted, chiefly excellent
purple and yellow copper ores, and some grey
copper, very similar to what is found at Monte
Catini.

The same company have been making re-
searches at several places in the neighbour-



hood, where copper ore was found in the ser-
ntine at thosurface, as at Ferrarina, Pianelle,
fontanelle, and Sassonero. At the latter
place a ton of small nodules of fine yellow
copper pyrites has been extracted, but the
operations have been suspended on account of
the quantity of inflammable gases evolved
from the decomposing organic matter existing-
in the Tertiary clays, which vitiate the air
and render it difficult to continue working
without proper means of ventilation. The
quality of these ores is such as to demand the
prosecution of the researches, which will cer-
tainly be useful in leading to the opening up
of other mines in the Emilia.
Of late years the importation of copper ore
into England from Tuscany has become an
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important item, and is rapidly on the in-
crease, as may be seen by the Custom-house
returns :—

Correr Ore IMPorRTED FrOM TuUscany.

Years. Tons. Value.
1853 384 .
1854 414 £5,175
1866 604 9,488
1856 794 8,464
18567 1,127 25,395
1858 1,124 21,307
1859 1,456 26,257
5,668 £96,086

ANaLyses oF TusoaN CorpeEr ORES IN SERPENTINE BY PROFESSOR BEcHI.

CHAPTER VIIL
LEAD.

Leap has been worked from time imme-
morial in Tuscany. Antonio Filippo Giachi,
a chronicler of the last century, mentions
among the antiquities of the museum of
Volterra certain sheets of lead with Etruscan
inscriptions, of which Gori (Istoria litteraria
dell' Italia, 1784) has given an account,

though he considered them worthy of being
better illustrated, ranking them, after the
Tavole Eugubine, among the most remarkable
antiquities of the kind. (Giachi ; Saggio di
ricerche_sopra lo stato antico e moderno di Vol-
terra, 1786, p. 199.) I have only seen one or
two specimens of Etruscan leaden antiquities,



though I procured at Volterra an ancient
casting in lead, said to be Etruscan, and ap-
parently intended torepresenta lizard ; but the
fact that that people a silver coinage at
Pupluna, or Populonia, renders it highly pro-
bable that they not only worked the lead, but
were able to cupel it, in order to parify the
gilver. The art of cupellation was then
known, a beautiful allusion being made to it
by the prophet Jeremiah as practised in his
day in Palestine (Jer. vi., v. 29, 30), and the
silver of Etruria could only be obtained com-
mercially from lead ores, unless brought from
distant countries, which is improbable. Ce-
saretti publishes an historical document of the
18th century, incidentally alluding to the
silver (argentiferous lead) mines in Val Bujo
and elsewhere, in the territory of Massa
Marittima. (Memorie sacre e profane dell’
antica diocese di Populonia.) Zaccheria Zac-
chio, a writer of the 16th century, mentions
that in his visit to Populonia he observed a
large quantity of slag (loppe), which, on being
pounded and put into a crucible, yielded
silver. (Ughelli; Ital. Sacre, tom. iii., p.
710, 712, 717.) It is not positive whether
these slags are Etruscan, or whether the
Massetani smelted their lead there in the
Middle Ages.

MonTierr.—Very considerable quantities of
ancient lead slag are found round the Argen-
teria at Montieri, near Chiusdino (Sienna);
M. Blanchard, having analysed some of them,
kindly gave me the following results of his
experiments :—

Lead .cccevecercnecionnn vonences 4000

Silver .iieeceeeei e venneee  0°002
Silicates eccersrrrnrrecses neees 95:998
100-000

If it could be proved that this is a fair sample
of the entire quantity, it might be worth
while to cupel the silver.

The records relating to Montieri go back
to the 9th century; its frequent mention in
historical documents, in which special notice
is made of the * silver”” (argentiferous galena)
mines, ‘about which I shall quote numerous

es, would lead one to the conclusion
that they must then have been very produc-
tive. Andrea Baccio (De T'hermis, p. 214)
quotes an author who asserts that a ¥rench-
man discovered some silver mines in 1180
«“in Agro Montis Eris,” which he and his
successors worked for many years, and that
there were vast caverns and galleries pene-
trating for a considerable distance into the
mountain, Pietro Gallari, while hunting in
the woods of Montieri, at the commencement
of the 18th century, found a stone the colour
of silver, and carrying it to Sienna, for the
purpose of having it analysed, it proved to be
very rich argentiferous lead ore. He accord-
ingly returned to Montieri, and under pre-
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text of ‘pumhuing pasture lands bought the
ground for 5 1be. weight of silver, and having
opened a mine he obtained large profits from
it. (Giugurta Tommasi; Historia di Siena,
1626.) In 1137 the Bishop of Volterra ex-
changed half the mine of Montieri with the
Bishop and people of Sienna for some other
property ; and in 1151 the people of Montieri
swore to preserve half the town, castle, and
mine of Montieri to the Siennese, except in
case of war with the bishops of Volterra,
when they would remain neatral. The mines
must have soon become extensive, for Pagnini
(Della Decima Moneta ¢ Mercatura des Fio-
rentini ), says that the archives of the bisho
of Volterra specify purchases and sales mmi:
in that city in 1169, * dons argenti ad marcum
Montersi,” with good silver of the weight em-
ployed at Montieri, and again in 1195, lealis
argenti ad pondus di Montels, of standard silver,
of the weight employed at Montieri (Nardi;
Considerazioni economiche in cui trovosss in
Toscana VIndustria mineralogica durante i
Medio Evo, p. 18.)

Not long after this the Republic of Massa
Marittima put in a claim for g‘:lf the mine of
Montieri, stating that the Emperor Frederick
Barbarossa had conferred it on them in 1160,
in recompense for services the Massetani had
rendered him. On the other hand the Vol-
terrani alleged their ancient right over Mon-
tieri, given them by the Marquis Adalbert, in
the 9th century ; while the Siennese Republic
%rounded their claim on the gift to them, by

arbarossa, of half his jurisdiction over the

mine, under date 1180: thus continued quar-

rels about this property. In 1181, Hugo,

Bishop of Volterra, gave a quarter of the

castello di Montiers and of the mine to the

Siennese Republic, and received in payment

830 lire. Hli)s successor, disapproving of this

arrangement, would not rest till he had ob-

tained a fresh diploma from Barbarossa, in

1188, by which, among other things, he was"
re-established in poseession of the mine. The

pertinacious Siennese, although their adver.

sary held such high ecclesiastical rank, brought
their claim befoie the Court of Rome, but lost
their cause, the Bishop of Florence, who was
appointed judge, naturally giving a verdict
in favour of & member of his own bench.

The matter was not so easily calmed down,

and it was onlyin 1214 that an accommoda..
tion was made, by which the bishops of Vol
terra agreed to pay the Siennese Republic the
annual sum of 215 lire for the town and mine
of Montieri. About this time (1193) large
quantities of silver from Montieri were taken
to Sienna, where luxury became the order
of the day, and the citizens began to make the
numecrous beautiful fountains still to be seen
in that city. (Tomnmasi; Historsa di Siena,
parte 1, p. 170.)

In 1246, a natural son of the Emperor
Frederick II., Frederick, King of Antioch



and vicar-general of Tuscany, let out the
silver mine of Montieri to several trading
companies at Sienna. After the death of the
Emperor, in order to recover the mines, the
bishop of Volterra was obliged, in 1252, to
contract a loan of 6,000 silver marks with the
Compagnia de’ Buonsignori of Sienna, allow-
ing them to hold possession of the mine on
condition of rendering an account to him of
the proceeds every six months. (Porte; Rag-
gionamento intorno alla riattivazione che si pro-
pone d'snirapendere di alcune mintere, in Tos-
cana, p. 27.)

Bentivegni di Ugolino, a Florentine mer-
chant, rented the Montieri mines from the
Emperor Frederick II. for a couple of years,
from 1248 to 1245, and obtained the right of
coining money from them, for which he paid
11,000 Ure picciole pisane, or 11,000 golden
florins ; he, however, gave up the privilege
of coining to the citizens of San Gimignano
for 1,000 silver marcs, equal to 7,600 golden
florins. (Coppi; Annali di San Gimignano,
liber ii., p. 106.)

1t may here be appropriately mentioned
that previous to the year 1200, there were
numerous mints in Tuscany; the Tuscan
silver coinage abounded throughout Europe.
The Florentines had their own silver money
coined at Volterra. Nardi (Op. cit., p. 4)
states that from the year 1200 to 1400 the
Tuscans were the masters or lessees of the
principal mints in France, Germany, England,
and the East, proving their skill in the art of
coining.

In 1258, the Bishop of Volterra gave permis-
sion to certain persons to farm the ﬁrivilege
of coining money at Montieri for eight years.
About this time, in 1287, the price of silver
fell considerably, and the miners of Montieri
began to cry out against the exorbitant sums
they were obliged to pay the bishops of Vol-
tera, namely, one basket of ore for every
four extracted, and offered to give only one
in eight. (Porte; Op. cit., p. 28.) During
the year 1327 the Siennese laid hands on
half the mine, because the stipulated annual
sum was in arrears; with the silver which
they took to Sienna they displayed so much
magnificence that the bishop perceived, too
late, the error he had committed, for although
the Republic of Massa about this time sent
troops to lay siege to Montieri, which they
took, they were unable to retain it, and thus
the town retwrned to the Siennese Republic,
who held it down to 1564, when the power
fell by the victorious arms of Cosmo I., and
was incorporated into the Grand Duchy of
Tascany.—(Targioni ; tom. iii., p. 30.) (Re-
petti; Dizionario Storico della Toscana, tom.
i, p. 198; and tom. iii., p. 573).

'he Archivio Mediceo mentions that in 1584
Cosmo commenced re-working an ancient
mine at Montieri, called Cava della Troa.
I have been unable to glean any particulars
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regarding the Montieri mines since that time,
in fact it is doubtful if any operations have
been carried on there for the last two centuries.

The whole hill-side of the Cornate di
Gerfalco, north of Montieri, is strewed with
small fragments of limestone thrown out of
ancient pits. I traced them for half a mile
in a direct line, and nearly on the same level.
Apparently, there were not any deep work-
ings ; on the contrary, the rock has been only
« gcratched ” at the surface, the little cavities
following each other at the distance of a
few fathoms. It would no doubt yield a good
return to anyone disposed to go over the
ground systematically and lay open the bed
of lead. Sulphate of baryta and fluor spar
are the accompanying minerals, the latter
quite white or colourless; also cupriferous ar-
ragonite, constituting the new mineral Mos-
sotite, is found in some of the cavities. I
succeeded in picking up some pieces of rubbish
containing traces of green carbonate of copper.
As at Montieri, these beds or veins have been
long neglected.

Regarding the lead mines of the Grossetano
in the Maremme, we learn that Ugolino
Scolare Visconti submitted to the Siennese
Republic in 1147, taking the necessary oaths
of allegiance. He subsequently gave over to
the consuls and council of the Republic the
fourth part of his share in the mines of lead,
gold, silver, or whatever other metal might
be worked within the castello (fortified village),
and district of Batignano and Monte Orsajo,
within certain boundaries, which he fixed at
Roselle (an Etruscan city now completely de-
stroyed), Monte Orsajo, Torri, and thence as
far as the Ombrone, giving the Siennese the
right of digging at any of the said places, ex-
cepting within the actual precincts of the
castle of Batignano. Visconti then made the
people of Batignano and Torri swear to the
observance of the agreement. The result,
favourable as these terms might seem to the
Siennese, turned out otherwise; in fact, the
mwines, no longer worked by the Counts of
Batignano, were neglected by the Republic,
who soon found other more stirring occupa-
tions of a military character. (Tommasi;
Historia di Siena, lib. iii., p. 142.)

Galena is found at the ancient mine of
Cava pEL ProMso, near Campiglia ( Grosseto),
in rusty-green amphibole, associated with zinc.
The ores are divided into three kinds, yield-
ing 15, 27, and 42 per cent. of lead, which
contains on an average 0-0015 of silver. 1
consider it more than probable that the Etrus-
cans of Populonia obtained their lead and
silver from this mine. The ancient levels at
Cava del Piombo contain the beautiful
mineral called Buratite, in honour of Burat,
the former director of one of the neighbouring
mines. This mineral has been formed since
the works were abandoned.

A lead mine is now in activity at CasTEL-
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LAGCIA ( Grosselo), (Societd metallo-tecnica), four
or five miles from Massa Marittima, from
whence a road has been made. I obtained
from thence both galena and fine resinous-
looking blende. Seven new cupolas (forni a
manica) and a cupel (forno a cupello) have
lately been erected at Castellaccia. These
have been in operation three years. The blast
is supplied by a cylinder, moved by a 14-horse
power horizontal high-pressure steam engiue,
manufactured at Lincoln.

The metallurgical operations are very
simple. The ore, after preliminary prepara-
tion by stamping, and dressing with jigging
machines, percussion tables and round buddles,
roasted, and placed in the cupola with char-
coal, and produces a ‘“matt” (metallina di
prima fusione) and metallic lead. The matt is
then roasted, tofacilitate oxidation,and placed
for two hours in a cupola with charcoal, by
which process more lead and a second richer
matt or metallina is extracted. All the lead
is cupelled. The ores are dressed on the
spot, a stream of water flowing through the
deep valley at the foot of the slope on which
the furnaces are built. The fuel employed in
the smelting processes is charcoal.

‘We will now pass to the extreme north-
west angle of Tuscany, formerly called the
Versiglia, embracing the country around Sera-
vezza, Camajore, and Pietrasanta, with all
the valleys and mountains, as far as the recent
frontiers of Tuscany and Modena. It em-
braces the mineral districts in which I have
noticed the occurrence of so many splendid
beds of marble, which early attracted the at-
tention of the inhabitants.

The resources of the Versiglia were held
in great estimation in the time of the Romans,
but the Senate, fearing that the people would
proceed too rapidly and eagerly to work, and
thus exhaust the minerals, passed a general
decree laying restrictions on the working of
mines in Italy. Their motive was, doubtless,
a wise policy for those times, since the
ancients seldom proceeded to great depths,and
thus a locality soon became unproductive ;
while on the other hand these restrictions
taught and, in some measure, compelled the
citizens to develop the resources of their dis-
tant colonial possessions. This spirit of co-
lonial enterprise, now so peculiarly the trait
of the British nation, was one of the reasons
why Rome rose to the first place among
the empires of the world ; and may not
Italy, appreciating her present position, and
following the same example of extended
commercial intercourse with foreign nations,
hope for similar grandeur in the 19th century ?

N0 Mine.—Two miles east of Sera-
vezza (Lucca), at a place called Gallena, on
the right bank of the Vezza, is situated the
lead mine of Bottino, lately belonging to the
Societa metallurgica livornese, but now to the
Compagnia anonima del Bottino. It has long

been of great importance; the ore is rich
in silver, and sometimes contains antimony.
The veins and beds occur in Paleozoic quartz-
ose steachists, nearly parallel to the stratifi-
cation, or more probably cleavage planes of
the rock. The direction of the veins is
N.N.W. and 8.8.E. They fill the fissures
which have been evidently produced by the
eruptive rocks in the act of upheaving these
mountains, and are of very different origin to
the dykes of magnetic iron at Stazzema, a
few miles distant. T'he vein, varying from
four to ten feet in width, is not entirely
metalliferous ; the band which contains the
ore is from four inches to a foot wide, and is
said to be perfectly continuous. It has been
worked to a depth of at least 125 metres.

In the Middle Ages Bottino belonged to
the Signori di Corvaja and Vallechia, who
worked the ore on their own account ; it sub-
sequently passed into the hands of‘the Grand
Duke of Tuscany, Cosmo I., in 1540.

On the southern slope of Monte Gabberi,
south of Bottino, with which they are no
doubt geologically connected, are the mines
of Argentiera, or Sta. Anna, in the VaL pr
CasTELLO, belonging to Cav. Hihner. The
earliest account of them which I have been
able to meet with is that by Muratori, who
alludes to their being worked in 1203. Cosmo
1. re-opened them likewise, and they were
worked, along with Bottino, by his two im-
mediate successors, Francis I.and Ferdinand I.

The Table (see next page) shows the pro-
duce of the lead mines of the Monte dell’
Argentiera and the vicinity, in their most
flourishing days, under the first three Grand
Dukes of Tuscany,

Much difficulty was experienced by the

rinces in obtaining the silver when extracted
?rom these ores. Giezzel, a German en-
gineer, was indeed brought over in 1542 to
conduct the business, but still strong suspi-
cions were entertained that a large proportion
of the precious metal was systematically
stolen, and Ferdinand I., acting on this su
position, in which he was doubtless perfectly
correct, resolved to have nothing more to do
with the mines, giving them over to the
miners to work on their own account. These
very soon obtained a very different result,
suddenly becoming of great riches;
but such a state of things could not continue
long, and as the Grand Duke was unable to
obtain justice he suddenly suspended all ope-
rations in 1593. (Fedele; Saggio storico
ecc., dell’ antica e moderna Versiglia, p. 296.)

Coming down to our own times, Argentiera
wasre-opened for several years, but eventuall
closed in 1851. Much mystery and secresy is
maintained respecting these mines. I was
assured that new veins of considerable di-
mensions had been lately discovered in the
Galleria Sta. Barbara, though they have not
yet been turned to account. A very complex
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and valuable grey copper, from Angina, Val
di Castello, analysed by Kersten, gave :—

veenns 1489

. 85:80
. 2747

SIVEr cvovrsrrsrrsrrersens 033
ZinC ..e.eveee 6:05
Mercury 270
Sulphur.....eueeeee 24-00

98-24

An assay of iron ore from Val di Castello
gave per ton :—
0Z. DWT. GR.
Silver ...ccevnnrieriereenes 6 4 10
Gold ...... ciervernneneeee 010 O

The silver of Val di Castello used to be
sent to Genoa, and realized 140 paoli per 1b.,

or 6s. 1d. per avoirdupois ounce, because of
the small proportion of gold which it con-
tained. The lead was sold at Leghorn for
£1 per cwt.

Bottino was re-opened in 1830 : for twelve
years the result was rather unsatisfactory, but
since 1842 the produce has been very con-
siderable. Itis tge only mine in the Versiglia
which has been uninterruptedly in operation
until the present time.

In 1849 the produce was—

Tons, Cwt.

ceverees eenee 0 7

sevsare cerreseene oo 83 10
Litharge ....ccecece0nceeenenes 6 0

The dividends were £880.

I was told that the lead contained 0-004 of
silver, which is separated by cupellation, and
was, until lately, sold at the mintat Florence

PropUCE OF THE MINES OF MONTE DELL’ ARGENTIERA.

QuasTiTy oF METAL OBTAINED FROM PRECEDING ORES:
Taazs, ff;ﬁiﬁ’l P1g LEAD. Sorr LEAD. Expexsi.
SMELTED, Before cupella- After cupella- SILVER.
tion. tion.
tons. cwt. lbs. tons. cwt. 1bs. tons, cwt. Ibs. 1bs. avoir, £
1565 28 11 569 13 17 98 5 9 56 137-0 933 !
1568 26 1 44 15 14 87 6 17 385 140-3 871
1572 18 0 108 13 9 31 3 4 52 123-6 910
1573 13 4 4 9 18 87 3 6 17 86-1 983
1574 13 14 7 10 19 36 4 8 75 155-8 1,090
1581 15 10 93 9 16 10 8 5 62 141-5 1,331
1585 14 0 81 7 10 41 3 3 9 150-4 943
1587 23 14 67 5 19 49 1 15 88 633 1,037
1589 . 47 6 69 8 9 48 2 0 16 142-1 1,358
15690 41 38 59 5 0 88 1 15 91 782 312
}591 564 &5 63 8 0 69 1 11 108 1281 744
592
18ths@pt.} 24 16 0 3 2 30 1 1 50 467 4“7
820 9 84 | 109 18 64 87 19 68 13931 £11,459

—{Repetti; Dizionario istorico della Toscana. Tom. I., p.130.)

at the rate of 130 to 182 paoli the Tuscan
und, or 4s. 33d. to 4s. 4d. per avoir-
upois ounce ; while the price of the lead at
Leghorn varies from 30 to 83 paoli the cento
(£1 2s. per cwt.). Quite recently the silver
from Bottino has been sent to Paris, where the
gold is extracted from it with a certain ad-
vantage.

The 60 metre level, called Galleria della
Redola, is supposed to be have been made in
the Middle Ages, but being very narrow and
low, it had to be enlarged by the present
company before being able to employ it. The
Galleria Paolo served for the operations up
to 1850, but now a shaft, called Pozzo della
Speranza, has been sunk 65 metres below it, at
which depth a fresh adit level is in course of
construction, and will probably be completed in

the course of four years. About 25,000 tons
of ore stuff are raised annually, which, after
having been hand-picked and broken, are
reduced to 2,500 tons of ore, containing from
8 to 10 per cent. of lead.

The dressing-house is provided with two
crushing-cylinders and stamps, set in motion
by an hydraulic wheel of 15 horse-power,
as are likewise an apparatus for washing the
slime, and six jigging-machines: there are
also 17 hand-jigging-frames. These bring
up the ore to 25 per cent., but it is found con-
venient not to proceed further, in order to
avoid the loss of the silver contained in the
pyrites and blende.

The refuse from the jigging-frames is
stamped, furnishing coarse sand, which is
treated on German tables, medium sand for
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the inclined tables, and fine sand washed in
the round buddles, About 700 tons of dressed
ore, containing 30 per cent. of lead, are pro-
duced here annually.

There are 3 German tables.
» 8 inclined tables.
» 2 buddles.

The dressed ores are conveyed along an
incline plane to the smelling works at the
foot of the hill, in sacks holding 100 kilo-
grammes each. One sack is placed on either
side of a saddle-shaped machine, called an
uccellaccio (literally meaning an ugly bird,
on account of its being furnished with a pair
of wing-shaped canvas fans, covered with
brushwood, which serve as a break to prevent
it from descending the incline plane too
rapidly). The uccellaccs ran on little toothed
wheels, permitting of a certain grasp on
the tramroad, which consists of pieces of wood
supported on poles, and covered by slender
bars of iron in the form of rails.

One man accompanies two machines, carry-
ing 400 kilogrammes, or nearly 7% cwt. of
ore. The road is very irregular, following
all the sinuosities of the hill side; there are
numerous sharp curves, so that the machines
frequently stop, and the men are obliged to
set them in motion again. On the return
journey the men carry their two machines,
weighing together ninety pounds on their
backs, making use of the sacks as a sort
of pad. They are paid 0-86 francs for each
journey, of which they generally make four
daily, thus earning 1,40 francs. Some men
make five, and even six trips, though rarely.
The great drawback to this highly interesting
means of rt, which was devised by
Sig. Vegni, is the expense of repairing the
road, as the iron bars get continually torn off
by the toothed wheels of the machines, which
proceed with jerks from point to point. The
total expense of transporting a ton of ore,
including the repair of the road thus amounts
to 2:50 francs or 2s. The uccellacci have

been within the last summer replaced by a
regular tramway, 1,200 metres long, which
conveys the ores at a fraction of the expense.

The dressed ore is roasted in little furnaces,
in shape like a lime kiln, and are then smelted
in the cupolas. The charge is added every
half-hour, and consists of—

Roasted ore ......
Poor slags ....eeeeiiiieniinnnns
Rich slags and cupel refuse ..

The fuel employed is light coke from Mar-
seilles and heavy coke from England. The
furnaces are tapped twice every twenty-four
lllothm, producing from 450 to 630 lbs. of

ead.

The last matts, which contain 4 per cent.

of copper, are roasted for two or three weeks
in the same furnaces as the ores, after which
time a gentle stream of water is admitted at
the top of the furnace, by which the sulphates
of iron, zine, and copper are washed out and
collected in a reservoir, ready to be precipi-
tated by scrap iron. About two per cent. of
copper i8 recovered by this means ; of the rest,
one per cent. goes to waste, and one per cent.
remains in the matt, and is treated a second
time. The cement copper is refined once a
year, and produces 14 to 15 cwt. of ‘refined
copper.
Every two or three weeks twelve or thir-
teen tons of lead is cupelled. The litharge is
divided into three kinds; black litharge for
making hard lead ; yellow litharge for making
soft lead, and red commercial litharge. The
black and yellow litharge is treated several
times & year. The silver as it comes from
the cupel has a standard of 950 to 985, so
that it can at once be made into ingots.

The metallurgical operations are carried on
for the eight or nine months when there is
sufficient water in the Vezza to move the
hydraulic wheels and the turbine which sup-
plies the blast.

The production of Bottino mine of late years
has been as follows : —

1856-1. 1857-8. 1858-9. 1859-60. 1860-1.

Tons. cwt. lbs. | Tons. cwt. 1bs. | Tons. cwt. 1bs, | Tons. cwt. 1bs. | Tons. cwt. 1bs.

Pig lead e o[ 239 O 2818303 6 66273 2 017212 O 129 5 56
Silver ... .. .. 017 10 0256 15 0 23 56 017 24 010 70
Softlead .. ..| 88 6 66| 9011 28| 88 2 28| 47 1 84| 41 8 O
Hard lead ... ... 717 84| 1715 66| 20 8 28| 12 9 84 812 28
Litharge .. ..[ 88 1 0| 62 4 84| 4313 0| 27 & 66| 2119 28
Nuuser oF WORKMEN EMPLOYED AT . Francs,
M 1. 6 Smiths ...eeeeerrniissssaserceseenss 1:50

Borrivo Mive v 186 6 Smiths’ 18bOUTETS .v.ceevserrsersrs 070

Underground : —
120 Miners, at (per day of 10 hours).

6 Carpenters .. ...cccceensrrenenenens

54 Miners employcd in removing
ore and rubbish

Francs.
1-85
1

110
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2 Head miners.........coeunennevennes 1:50

1 Captain (at per month) .........84:00
Dressing-house :—

80 Sorters cuevievverieressnsneeciosnenes 100

12 Men T L3 (1]



Francs.
85 Boys ceeesasenssesersansesene sesneres 0°50
4 WOomen ....ccuveeverssnnnces
26 Women .......ccuuet .
2 Superintendents ..o vuieieeesn. 2:00
1 Female superintendent ......... 1-50
At the roasting kilns :—
6 Men ......ecieviiiuennecsennnonses 1°
At the smelting works :—
No returns.

Bottino produces some rare and interesting
minerals, among which I may mention
Het.eromo?hite, or capillary sulphuret of an-
timony and lead ; 2Pb8S 4 SbS3. 1t is asso-
ciated with quartzand bitter spar. I procured
some specimens in which the crystals were at
least one inch in length, and others of a
similar nature from Monte Tambura mine.

Meneghinite, 4PbS 4 8bS3, and Targi-
onite, are peculiar to Bottino.

There are some lead veins on the ALpe DI
TEeRINCA, near Levigliani, five miles above
Seravezza, which have not yet been worked :
five parallel veins have already been dis-
covered close to each other, and varying in
width from 4 inches to 4 feet at the outcrop,
which is near the junction of the limestone
with the ancient rocks. Anexperiment made
on 100lbs. of mineral produced 661bs. of lead,
cotlxéaining 0-0087 of silver and 0-000004 of
gold.

Taupura MiNE.—Not twelve miles from

Massa di Carrara, in the former Duchy of
Modena, rises the lofty peak of Monte Tam-
bura. A lead mine has been opened in the
limestone strata on its flanks, at a consider-
able height, but, owing to there being only
a wretched horse-road to it, it is almost im-
possible to reach the place. The ore is mas-
sive, and very argentiferous, and found in a
vein two or three inches thick.

ANAYs18 oF LEAD FrROM THE TAMBURA MINE.

Lead ... .. «. . .. 6208
Sulphur ... .. .. . 960
Protoxide of iron ... ... 0-50
Silica, free and combined... 23-00
088  seo ene  eee aee oe 492

100-00

Assays oF LEAD rroM THE TAMBURA MINE,
CoxnTAINING PER ToN OF ORE

LEeAp. GoLp. | Smver.
per cent. oz. dwt. gr.| oz. dwt.
Sample 1 ......... 500 1.2 20 00
d .| 500 0 6 12 00
..| not estimated.] 1 9 9 | 24 10
Upper 500 0 0 04516
Parallel to last...| not estimated.| 0 0 13 | 23 13
2nd vein rather
idisseminated »| 360 00 13|12 1
in Schist ...

ANALYSIS OF TusoAN Leap Ores BY Proressor Beomr, 1850.
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OHAPTER IX.
SBILVER.

QuUANTITY OF SiLvER IN TuscaN Ores, ANALYSED BY PRo¥. BromI, or FLORENCE.
(Atti des Georgofili, 1856, Tom. III., Nuova Serie.)

Natare of Ore. Locality, Bllver :: w parts
. Capanne Vecchie, Val Castrucci, Ac-
Copper Pyrites ....c.cceeeren S?“’ B%rznm h?).cfulllpislia' Montieri... 0-28
rra Bottini, eggiano,Cugnano,
a C8pO CAlAIits ceevvvsssvrrver veves e, 028
TOY COPPET wurscucusueesstsss ] | GOrfalen ou.....vsmrerermessorsmsens 870
| Montieri, Val di Castello ................. 10-00
(| Val Castrucei, Poggio al Montone, Val
d’Aspra.Bocch;Eiano,Am,anna, 0:60
Serra Bottini, Montieri (partly) ......
Galena 1| Campiglia ........ ....... 0-32
i J D ¥ Py e 1 0-96
Val di Castello (very fine grained ore).. 6-50
Bottino (fine grained ore) 560
L id. (coarse grained ore) ... 823
Boulangerite ....ceceereirneranne N 1-90
Jamesonite ... . id. e, . csssserencetanann 1-90
Targionite ... Val di Castello .... ¢ cesenes 7-20
Fahlerz .....cccceenveeniennnennes id. 4-50
Blende....... essseasnessenseraseses Campiglia, Accesa, Poggio al Montone. 0-28
Marmatite .....ceeoeeecceneeennes.| Bottino, Val di Castello vevene 2:00
Iron PyriteS.cesere soscercosaeenss| i id. 0-50

Stuver is only found in Central Italy in
combination with other ores; the copper,
lead, and zinc ores occurring in sedimentary
rocks often contain a considerable quantity of

silver, but Bechi has pointed out the curious
circumstance that the copper in serpentine is
entirely free from that metal.

CHAPTER X

MERCURY.

Ar least four mines of cinnabar exist in
Tuscany ; only one of them is in operation
just now, that of Stiele ( Grosseto).

The cinnabar mine of SELVENA, near Sta
Fiora ( Grrosseto), dates from the 13th century,
for mention is made of its being worked in
1272 (Repetti; tom. v., p. 241), and the
reader who may desire to know the manner
in which the metallic mercury was there
separated in the Middle Ages may consult
the drawings given by Mercatti (Metallotheca
Vaticana).

Selvena mine was re-opened in 1849, and
is at present the property of Messrs. Sadun
and Roselli. The annual production is 8%

tons, which are smelted at the works of Mo-
digliana.

In the same neighbourhood mercury has
been procured from Pran CasTagNajo. The
researches were commenced in 1846. From
1848 to October, 1849, they yielded about 8
tons of mercury.

Cinnabar also existsat Caprro, near Capal-
bio, but is not extracted.

The cinnabar mine at Torre di JANO, near
Montajone, 12 miles north of Volterra, be-
longing to the Societd mineraria fiorentina, is
no longer in operation. It is in soft blueish
carboniferous clays and schists, lately dis-
covered by Meneghini, who was the first to



announce the presence of Carboniferous fossils
on the Italian continent.

Where a natural section or cutting of the
shales is obtainable, they are seen copiously
covered with an efflorescence of sulphur, im-
parting to them a pale yellow colour. The
schists are in places sufficiently impregnated
with cinnabar to have a red tinge, but I could
not see any true vein ; possibly the ore may be
derived from some vein destroyed by the
neighbouring serpentine in the act of eruption,
when the vapour of the cinnabar diffused it-
self through the shales, as being the least
solid rock in the locality ; the pulverulent
aspect of the cinnabar is, to say the least,
very diferent from what one would suppose
if it were in situ.* The ore was worked DLy
galleries driven into the side of the hill. An
ancient gallery is reported to have been made
near Jano, for the extraction of sulphur alone.
Two furnaces served for the continuous distil-
lation of the cinnabar: the ore was classified
into four kinds: best ore 20 per cent., picked
ore 40 per cent., 2nd quality 11 per cent.,
8rd, poor ores 1} per cent. ; they were intro-
duoego into cylindrical cast iron retorts some-
what similar to those employed in the manu-
facture of gas.

The mine of LEVIGLIANI, near Seravezza
(Lucca), is probably very ancient, but some
old authors employ the same word to signify
a vein and a mine, which causes a little am-
biguity in their description of mineral de-
posits. The circumstances which brought
the mercury of Levigliani into notice are too
interesting to be omitted. Cosmo III., as
patron of the Grand Ducal printing establish-
ment at Florence, was anxious to publish
some ecclesiastical works in black and red,
and learning that cinnabar existed near Se-
ravezza, he sent Giuseppe Antonio Torricelli,
one of the sculptors of the Imperial and
Royal Gallery of Pietre dure, to examine the
matter for himeelf, and if possible to re-open
the mine, in order to procure a brilliant ver-
million ink. In a short time Torricelli, who
appears to have been a very intelligent
man, returned to the capital with 120
pounds of cinnabar, which he had him-
self obtained, adding that ho had left an
immense quantity behind. The Grand
Duke was so delighted that, in 1718,
he handed over to the printing establishment
the right of working the mine for themselves,
to aid in defraying the expenses of bringing
out the books in black and red, though it was
hinted to him that, according to the version
of Torricelli, he had been far too liberal.
The new proprietors immediately made over-
tures to T'orricelli to return and conduct tke
operations, but he resolutely refused, and

* It may be here observed that most of the cinnabar
is produced from shales and other rocks of the Car-
boniferous system ; thus that of Almaden, in Spain,

could not be persuaded to go. As an ex-
cuse, he proposed another man, but the latter
during two summers made a very poor busi-
ness of it, the expenses exceeding the proceeds.
Subsequently a superintendent going there
under the royal patronage had no better
success. Were it not for positive evidence we
might be sceptical as to whether Torricelli
ever procured the cinnabar in such large
quantities, and in so short a time, but Tar-
gioni, about 80 years afterwards, went to the
spot and broke off specimens of cinnabar, and
was informed by the village priest that he
was an eye-witness of the discovery of Torri-
celli; that, moreover, one day when the
latter had sprung a mine, fluid mercury
flowed out in such a constant stream for some
minutes, that the men, having no more
vessels in which to receive it, filled two of
their caps with the pure liquid metal. (Tar-
gioni Tozzetti; Viaggi in Toscana, tom. iv.,
Pp- 120, 129.) So late as 1838 the mine was
re-opened, and produced, according to Sig. G.
Santini, 2§ tons of cinnabar annually. In
1853 the great influx of Californian mercury
caused it to be definitely abandoned. The
cinnabar is very massive, and occurs in minute
veins associated with quartz in schistose rocks,
at the base of Monte Corchia.

At Ripa, two miles below Seravezza, veins
of cinnabar run with a nearly horizontal
course, from N.N.E to 8.8.W., occasionally 4
or even 9 inches thick ; the average does not
exceed an inch in thickness ; they are situated
on the western slope of the hill, which is
composed of soft, greasy, whitish, Oolitic
steaschists. The cinnabar was discovered in
1841, and in a short time three companies
were engaged in extracting it, the Socicta
Idrargica, Montemart e Peryer, and Hihner
and Co.; previous to the summer of 1845
the two latter had obtained 20 tons of mer-
cury, which was distilled at the mines.
(Repetti, Dizionario Istorico.) Levels have
been prosecuted for some distance into the hill,

APPROXIMATE Y1ELD OF THE MERCURY MINES
oF RipA, WORKED BY THE THREE COM-
PANIES, A8 ROUGHLY ESTIMATED FOR ME BY
Avv. G. SANTINI, WHO 1S ALONE RESPON-
SIBLE FOR THE FIGURES.

] B & | Price per
2 Distilled | o8 re
Years. | & Mercury ob- | 5 & b azohd.
8 tained. & y
5% | > 8 |Leghorn.
tons. ltonl cwt. 1bs. £ s. d
1842 99-! 2 666, 3 0
1843 199 | 4 0 30 1,333 3 0
1844 333 | 6 13 75| 2,222 3 0
1845 498 , 10 0 78 3,333| 3 0
1846 664 | 13 7 40 5333| 3 7
1847 | 1,329 | 26 14 83 | 12,444 | 4 2
1848 | 1,329 | 26 14 83 | 12,444 4 2
1849 | 1,320 | 26 14 80| 8,838 30
1850 | 1,329 | 26 14 80 | 3,333 19
1851 | 604 I 13 7 35 2,666 19




with tramroads; the names of these levels
are Gallerie Federiga, Santini, Sta Barbara,
Enrichetta, Peryer, ﬂontemart, and Sofia. I
procured some truly splendid massive lumps
at the mines; though the veins are small, the
mineral is a fine ruby-red. The matrix is a
soft rock, and easily worked ; the soapy feel
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which it presents is somewhat remarkable ;
it often assumes the appearance of clay, the
more 80 in eertain thin beds between the more
compact strata, the material from which can
be easily moulded in the hand: a small quan-
tity of cinnabar is disseminated through the
rock itself.

CHAPTER XI

ANTIMONY.

Tag few remaining mines are of less indus-
trial importance. Antimony is found at PE-
BETA, in the Maremme. not far from Grosseto,
inlong crystals of great beauty, affording some
of the finest specimens in the world. I have
seen masses of at least a cubic foot, com-
posed of the most splendid crystals of sul-
phuret of antimony, interlacing each other,
procured from a cavity. It exists in nests in
the macigno sandstone; the ground is soft,
and has been decomposed by sulphurous
emanations. Pilla states that while some of
the masses are too small to work, others have
yielded from 17 to 34 tons. The produce in
1844 was 534 tons ; in 1845, 483 tons, and the
total produce down to 1849, 812 tons. Bechi
has analysed the antimony ores of Pereta,
and published the following results :—

Antimony ... .. ... 78:53

Sulphur ... .. 19:47
Peroxide of Iron.. .. .. 125
Insoluble residue.. .. .. 075

100-000

The mines of MoNTAUTO ( Grosseto), near the
present Papal frontier, were commenced by
M. Mejean, in 1844, in blackish clays, result-
ing from the decomposition of the macigno.
They produced 43} tons of ore in 1844, and
168 tons in 1848-9, up to which time

the total quantity extracted for five years
was 712 tons (Pilla; Cenne sulle ricchezze
minerali della Toscana.) The mine of
Montauto is pretty active. The ore is
treated in the smelting works of Messrs,
Pate and Son, at Monte Argentario, near Sta
Stefano ( Grosseto). Thanks to the skill of
Prof. Bechi, who is the director of the works,
the regulus is of a quality to permit it to
compete with any in the market: the Jury
ronounced it the best in the International
xhibition. About 50 tons are manufactured
annually. Sulphide of antimony also exists at
Casragnero and MicciaNo, in the Volter-
rano, and I have seen good specimens from
SELVENA, near Sta Fiora, where it has long
been known. A farmer at CIPOLLERI gave
me a good piece of antimony ore, which
he had procured near his farm, about five
miles from Massa Marittima, though no one
has yet thought it worth while to pay atten-
tion to it. The lump in question is crys-
tallized, and embedded in a hard siliceous
matrix, evidently consolidated since the for-
mation of the antimony ; it very closely re-
sembles in structure and occurrence the anti-
mony of ProccmIo, in the island of Elba;
therefore, I presume it has been formed in
the same manner.

CHAPTER XIIL
MANGANESE.

MANGANESE occurs in several parts of
Tuscany. At MonTE NERO, south of Leghorn,
it is found in connection with serpentine,
which is largely developed from thence to
Romito ; the veins have altered the schistose
clays. Saviis of opinion that these manga-
nese veins are due to the deposit of mineral
waters, such as the neighbouring slightly man-
ganiferous spring of S. Quirico. In the most
ancient sedimentary rocks manganese is like-
wise found, asat CappANNEVECCHIE( Gr083el0),
it hasalsobeenrecently worked at TORCILIANA,

five miles south-east of Camajore, in the pro-
vince of Lucca. I cannot say why they have
suspended the operations, but it seems that
some difliculty was experienced in selling the
ores which is not uniformly good: some of it
is rather earthy, but other specimens of com-
{;act oxide indicate the probable existence of

etter ore if the explorations were prosecuted.
Those who are interested in mineral veins
would be well repaid by a visit to this

lace. Climbing up tho steep face of the

ill for about half way—probably 1,000



teet—through an oliveyard, we arrive at
a bold bluff in which is seen to great ad-
vantage the outcrop of the manganese vein.
On approaching it on either side, I noticed a
marked alteration in the strata by the intru-
sion of the manganese, and become reddened
by the peroxidation of the iron they con-
tained, so that the rock has completely lost
its original structure, assuming the appearance
of a hard metamorphic substance.

At LA RocHETTA, near Spezia ( Genoa), some
miles north of Carrara, other manganese veins
have been tried. I will endeavour to sketch
out the geology of this little-known but
highly-important neighbourhood, a general
view of the subject being essential. Monte
Nero is a precipitous hill, situated about 12
miles north of Spezia, round whose south and
west slopes the Magra takes a semi-circular
course. At the north is a deep valley, piercing
numerous and distinct serpentine eruptions,
and passing through La Rochetta. Opposite
this hamlet, on the north flank of Monte
Nero, are several veins of manganese, of a
more or less pure nature, but ¢ scratched
over throughout their length, that is, for
perhaps, a kilometere. The schists in which
they occur have been metamorphond in a re-
markable manner in this vicinity of the
serpentines, so as to assume the character of
jasper. One bluff of jasper is especially re-
markable, and is called ¢ Carrara.” It is here
that the jaspification has been most perfect,
the rock has become eminently friable, and
constitutes the pozzuolana earth, while the
manganese in other places, instead of keeping
separate, unites chemically with the schist,
and forms useless silicate. In the schists are
frequent thin strata of grey impure limestone,
which, in proximity to the veins, are in-
sensibly converted into umber of good quality
for painting. Part of the manganese ore is a
rich peroxide, suited for glass manufacture,
but the greater part, as may be imagined, is
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too much indurated and too ferruginous to
enable it to be used for this purpose.

Two miles south of Borghetto ( Genoa), the
first stage N. of Spezia in going towards
Genoa,is a small spur of the hill, on the
side of which is seen the outcrop of a man-
ganese vein, of two or three feet in thick-
ness, running on the whole with a nearly
horizontal course, but dislocated every few
fathoms with minute faults. The ore is
80 hard that, until lately, it was con-
sidered useless, when the director of the
Royal Tuscan Iron Foundries experimented
on it with a view to find if it could be smelted
with advantagein certain proportions with the
specular iron ores of Elba. The result has
groved highly satisfactory ; and in the Exhi-

ition of Florence, in 1861, some fine specimens

of iron were shown, having the same frac-
ture and large crystalline facets of Spiegel-
eisen. In consequence of these experiments,
great activity prevails here now, and the o1e
18 sent off in very large quantities to Fol-
lonica, notwithstanding the heavy price of
transport for two miles to Borghetto along
the stony bed of a torrent, and from thence
to Spezia for 14 miles by road.

At Framora, two miles from Levanto
LGenoa), richer oxide of manganese has been

tely worked by open cast pits. As at Ro-
chetta, the manganese ore is accompanied by
rocks, which it has in places penetrated in a
remarkable manner, producing fine brown
umber. Of all the manganese mines to which
allusion has been made, the position of that
of Framura is the most convenient, for it is
only half-a-mile from the beach, where it is
easy to take the ore, being a continued de~
scent.

Useful as is this mineral in the manufac-
ture of bleaching-powder, &c., its extraction
in Italy as a source of wealth isstill, I think,
:n open question, but one well deserving at-

ention.

CHAPTER XIIIL
VARIOUS METALLIFEROUS MINERALS.

AgseNIc might be procured from pyrites in
the vicinity of Pietrasanta. I was informed
that it was known there as early as 1566.

CoBaLT appears to exist near Seravezza, for
M. Angerstein, a Swedish mining engineer,
who made a report on the resources of the
district in 1751, found a vein near Sta Anna,
in the Val di Castello ; and Sig. V. Santini,
of Pietrasanta, assured me that Cosmo I. had
worked it, though I cannot find any record of
th;,:l circumstance in the books which I have
re,

CaroME is very extensively distributed
through the serpentine rocks, to which it

has, doubtless, communicated the colour; the
newer serpentine, or gabbro verde, of Liguria,
was, in one instance, found by Vauquelin to
contain as much as 2 per cent. of chromium.
By the decomposition of some of these eruptive
rocks this oxide has separated out, and pro-
bably produced the chromic minerals, such
as chromate of iron, found near Jano (Pisa).
It is too diffused to have been turned to any
account, though I doubt whether it might
not be found in large masses by diligent
search; certain it is that chromate of iron is
generally met with in serpentine.
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OCHAPTER XIV.

ETRUSCAN METAL-WORK.

WirrtE a single exception—some coarse
canvas discovered at Volterra—the whole of
the Etruscan antiquities with which I am
acquainted are made of mineral substances,
whether metal, stone, pottery, or frescoes;
these throw considerable light on the cus-
toms of thisancient people, for of their litera-
ture we have no remains. Having drawn
from nature a variety of objects illustrating
the state of art among the Etruscans, I ap-
pend some engraved sketches here, asshowing
what metals they were in the habit of work-
ing. Excepting tin and gold, I have no doubt
that all the metals employed in the manu-
facture of these articles were obtained from
mines situated in Tuscany ; they have, there-
fore, a direct bearing on this subject.

Before commencing a special description of
the engravings, a few cursory remarks on
Etiuscan art may be acceptable.

The Egyptian forms of the earlier Etruscan
alabaster gods, no less point to their inter-
course with Africa than the exquisite filagree
work introduced by them from Egypt into
Italy, where this art seems to have been pre-
served up to the present time, though, to my
mind, the Etruscan ear-ring I have drawn is
in no way inferior in point of taste and work-
manship to similar productions now made in
the manufactories at Genoa. I feel persuaded
that we might become far bettter acquainted
with the social condition of the Etruscans by
a more thorough and thoughtful examination
of their works of art. A mere glance at the
graceful designs and fine features observable
in their statues, leads one to form a very fa-
vourable opinion of the Etruscans as com-
pared with the Egyptians. There is more
action in their figures; a fine open brow, a
handsome nose and well-chiselled mouth, and
eyes which bespeak less of the sensuous and
more of the intellectual, take the place of
that stern fixedness of expression and the hard
features 8o conspicuous in Egyptian types. In
Etruria, too, we never find representations of
monsters—half-man, half-beast—such as the
Egyptian sphinxes. Many other circumstan-
tial evidences might be adduced confirmatory
of this remark ; thus their mode of writing.
In Egypt, mysterious and complicated hiero-
glyphics were employed, in which, probably,
the priesthood and the members of the go-
vernment were alone skilled, while the masses
were entirely ignorant of any method of em-
bodying their thoughts in a material form.

1 am well aware that some might object
that this was during the infancy of knowledge
and art, no better means of writing being yet

known, but I would give a conclusive argu-
ment against such a theory, since the Israelites
remained 430 years in Egypt, and we are ac-
quainted with the simplicity of the characters
they employed, so that the Egyptian hier-
archy, or, at any rate the government, must
have had great dealingswith the Jews, at least
during the time that they lived in the land
of Goshen, and they evidently preferred keep-
ing the lower orders in ignorance and elavery,
by enshrouding all knowledge under a veil of
difficulty and mystery. In Etruria, on the
other hand, we see how, by the simplicity of
their alphabet, they early brought the art of
writing down to the level of the people.
Finding, as we do, coins struck by numerous
cities in Etruria, we learn that these possessed
somewhat equal rank, incompatible with the
idea that the princes who held sway were
under a single despot, such as the Pharaohs.
The Etruscans were, however, neither so-
cialists nor republicans, for they honoured
certain great individuals, statesmen and war-
riors, and were prouder of perpetuating the
memory of their virtues on tombs than were
the Greeks, who, more fickle, and divided into
numerous factions, could allow an unappre-
ciated Solon to be banished, and witness a
Socrates perish before their eyes, in the full
vigour of his gigantic mind, without the least
remorse. It is, indeed, to the tombs of the
Etruscan chiefs that we must have resourse
to find their productions, the majority of their
best works of art being there deposited, as a
grateful memorial to departed worth.

Etruscan art has been divided into three
periods, corresponding with contemporaneous
phases in their political history.

The first period of art in Etruria points to
intercourse with Egypt, but it was the Pelasgi
from Attica and Arcadia, who, leaving Greece
and settling in Etruria, gave the inhabitants
the idea of an alphabet and the principles of
architecture. The statues and bronze work
of this time are characterised by an inferiority
of execution, though they exhibit an apprecia-
tion of beauty. The eyes are raised" obliquely
upwards, like those of the Tatars and
Egyptians.

The second period was inaugurated about
the time of Solomon (B.0. 1000), by the
arrival of fresh colonists from Greece. The
country became too densely populated, so
that the inhabitants divided into two portions:
One branch emigrafed eastward into Asia;
the other remaining in Etruria, along the
coasts of the Mediterranean, giving to that
country the name of Tyrrhenia. Twelve
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cities, each governed by a chief, and collec-
tively placed under an elective king, now
rose to greatness and even magnificence,
while the arts arrived at a high degree of
perfection. The statues made about this
time are recognised by their energy of con-
ception and execution. The Etruscans had
also a custom of representing their deities
with wings, by which we are at once able to
distinguish them from the work of all other
people.

Third period (B.o.500). Meanwhile the
Romans, increasing in power, carried their
victorious arms into Etruria, enfeebling the
nation, so that a year after the death of
Alexander the Great (R.c. 324), it was almost
entirely subjugated, and the Etruscan lan-
guage, after having blended with Latin,
rapidly became obsolete. Soon after this
(B.0. 280), their last king, Elius Volturrinus,
was killed in battle near lake Lucumo, and
Etruria was formed into a Roman province,
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About B.0. 265, the Romans took Volsin-
ium (Bolsena), a town situated in the Papal
States, carrying away 2,000 statues. The
influence of Greek art on the Etruscans now
became apparent from the great similarity of
style and of subjects. Thanks, however, to
the Etruscan habit of writing inscriptions on
their vases and metal work, we are thus fre-
quently able to distinguish these objects with
certainty from Greek productions, when no
other clue could be obtained. Some of the
finest known specimens of art relating to this
epoch are their candelabra, formerly held in
very high estimation by the Romans; their
lamps, often similar to those of the last-
named people, and the beautiful metallic
mirrors with engraved groups of figures.

The alphabet of the Etruscans was read
from right to left; it is the basis of our
own, and as such I may subjoin it for com-
parison.

W\Mm VAL GZ: §> O. 3;] 4:.3Ea . AAA...Emsm.

L K I
M A K 1 e

z E A  ...GREEK.

¢;|’. GPHH . =NUVY.‘{ };T. /“: 2.4 lC‘I‘\.'IP'I .V\NH - ErauSoar.

X L T T
H. Aspirate. a .

ExrraNATION OF ENGRAVINGS.
(SEE NEXT PAGE.)

1. CoppEr.

A Cast copper coin of Volterra : Semissis :
Obverse; double-headed Janus, both young
faces (the Roman Janus had one face young,
the other old), capped by a petasus : reverse,

NSAOAN (Felathri) with a club and

a crescent moon.

E - Another cast copper coin of Volterra,
smaller, Quadrans; similar observe: reserve;
same inscription, with the club, and three
balls denoting its weight. Profile showing
the great relief of the coin ; upper part rather
imperfect, from deficiency of metafa

1t is probable that Volterra was founded by
the Pelasgi-Tyrrhenians, who established
themselves in Eturia. The name Felathri
corresponds with that of Elatria, or Elateia
(’EAarea), & city of Epirus, whence a great
partof the people who occupied Italy migrated,
especially the Pelasgi. One of the principal
cities of Phocis was called Elatria, and so was
another in Thessaly. In a Greek inscription
referring to the former of the two, the name

...RomMan.

X P n N  ..GReEk.

Digamma. F. =\ 1 .

is preceded by a digamma, thus FEAATEIH.
¢(Boeckmann ; Imm’p. Gree., tom. i., p. 741,
pas. iii.), and Millingen ( Considérations sur
la Numismatique de Uancienne Italie, p. 167).

All the coins in Volterra—of which these
are by no means the largest—are copper.
This I attribute to the Etruscans havin
worked the mines of Monte Catini an
others in the vicinity ; indeed, Mr. Birch con-
firmed me in my belief, drawing my attention
to a similar circumstance with regard to the
gold mines of Philippi, since, from the great
quantity of the precious metal extracted near
that city, we find large gold money coined by
Phillip of Macedon. The series of cast copper
coins of Volterra, aes grave, is very complete;
it consists of the—

- oz
Dupondis. 24 or 2 libree, with two obels.

P E N 12 ,, 1 libra, with one obelus.
Semissis.. 6 ,, ,» Wwitha crescent moon.
Triens ... 4 ,, ,» With four balls,
Quadrans. 8 ,, » With three balls,
Seztans... 2 ,, i ,» Wwith two balls.
Untia ... 1, ¥ , withone ball.

The Etruscaus, therefore, employed the
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duodecimal system, and not the decimal. The
custom of casting their coins was only adopted
by two other Etruscan cities; a few Roman
copper coins are also cast.

F. Copper ring from Volterra; devices
apliarently a serpent, the mouth grasping the
tail.

© . Struck copper coin of Populonia, a city
situated near Piombino, ( Grosseto). Obverse :
an owl, symbolising wisdom, standing on two
balls, with a crescent monn and two stars;
inseription, \\N\/ 31\  (Pupluna).
Reverse: head of Minerva. .

| . Stamped copper coin of Populonia ; ob-
verse, head of Vulcan: reverse, hammer and
tongs, with four balls denoting the weight.
Same inscription as preceding.

My reason for selecting an imperfect coin
was to illustrate a curious fact, namely, that
the Etruscans, at least occasionally, recoined
their old money, for on close inspection I per-
ceived that this was stamped over one of the
preceding coins. Thus, the moon and two
stars may be traced very legibly on the re-
verse, as well as the circle of dots round the
margin. On the obverse, we observe the ball
under Minerva’s head. Both these coins are
of the third period of art.

2. BroNzE.

. Bronze candelabrum of the second
epoch of art: locally unknown. Shaft sup-
ported by a female winged divinity, resting
on a tripod with lion’s claws; a couchant lion
at each angle of the tripod.

The candelabrum is about 18 inches high,
and is the only reduced figure on the page ;
the rest being the natural size. This bronze
is an alloy of copper and tin.

8. ELECTRUM.

' Beaten electrum ornament from Vaulei;
exceedingly ancient and grotesque, and be-
longing to the first period of art; probably
representing a bird with the wing outstretched.
It is a thin plate, and is pierced at each corner
by a hole for suspending it.

Electrum, the Greek #AexTpov, is an alloy
of four-fifths gold and one-fifth silver (Pliny),
and is of a paler yellow than ordinary gold.
According to some authorities, the word
would signify something bright and shining,
and is usually connected with HAékrwp, the
sun, to which Homer compares his electron.
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4. GoLp.

WU. Gold fligree earring, of the best exe-
cution, in style resembling the modern fili-
grana of Genoa; the wire is evidently sol-
dered together in precisely the same manner,

WA Gold coin of Populonia ; obverss
Gorgon's head ; beautiful features and ex;;;i-
site workmanship; reverse, plain, probably
struck by a die on a flat anvil, with the tools
represented above. Some doubts have been
expressed as to whether this was not an orna-
ment, though I do not concur in that opinion,
since the following coin is also plain on the
reverse—a distinctive peculiarity of much of
the Populonian money.

5. SILVER.

'] . Struck silver coin of Populonia: ob-
veree, very grotesque Gorgon’s head, with pro-
jecting tongue and prominent teeth, and a
fillet on the forehead ; hair in parallel braids;
a row of beads round the margin ; two marks
(X X) to designate the weight; reverse,
plain. The silver was most probably obtained
from the argentiferous lead mines of Cava del
piombo, to which 1 have referred. Populonia
was the only city in Central Italy which had
gold coins at this time, except Rome in later
times.

6. LEAD.

q. Cast leaden animal, a lizard (?) from
Volterra; evidently sculptured subsequently,
as is seen by parallel marks in several places.
It is imperfect, but such antiquities are very
rare, since lead resists with great difficulty
the corrosive action of the carbonic acid pre-
sent in the atmosphere.

7. Iron.

The Etruscans were famous for their iron-
work, as much for their chaste and beauti-
ful bronze castings, so highly prized by the
Romans. When Scipio went to the Punic
War, he was supplied with iron by the Etrus-
cans of Populonia, who then smelted the
specular iron of Rio, as may be seen by the
fine particles of ore on the beach near the site
of that ancient seaport city. i

1 regret not to be able at present to figure
any. Etruscan iron weapons or tools made
from Elban iron.
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OHAPTER XV.

THE MINERAL FUEL AND OILS OF ITALY.

ITALY, possessing as she does such vast
mineral resources, it becomes an object of great
importance to know whether it is desirable to
smelt the ores at home or sell them to foreign
capitalists. The answer to this question holds
good for iron-works and manufactories in
general, and must depend upon the quantity
of fuel to be obtained in Italy and neigh-
bouring countries. Could we say positively
that there were extensive depositsof coal,asin
England, France, Belgium, or Prussia, it would
be easy to decide upon the establishment of
large works in convenient situations, and to
give the necessary impulse to metallurgical
operations.

As regards the use of charcoal in smelting-
works, it seems to me that it would be very
unwise to manufacture it on a large scale, as
it would involve the cutting down of the
forests; the more 80, since the mountainous
region of ltaly is 8o subject to violent rains,
that wherever the country is stripped of trees
all the soil is washed away, rendering the place
quite useless for agricultural purposes, and
mountain torrents are formed which swell
almost instantaneously, carryingaway bridges,
and devastating the fertile fields towards the
plains. Such is the injurious effect of cutting
down [all the trees, that in such cases the
slopes of the soft macigno sandstone hills be-
come furrowed by an infinity of little water-
courses, forming deep ravines with steep sides,
which rapidly enlarge every winter, until at
length they often attain a depth of 100 feet.
The lower ground at the same time becomes
expesed to the severe winter winds, the force
of which is no longer broken by the shelter
afforded by trees planted on the summits of
the hills.

Coar.

Unfortunately, it must be confessed that
Italy does not possess any true coal except in
the Alps and the Island of Sardinia, and even
there only in very insignificant quantities.
Meneghini has, indeed, made the important
discovery of the presence of the Coal forma-
tion in Tuscany, and given an interesting list
of the fossil plants, but to the manufacturer
this is of no value, for on visiting Jano (Pisa),
the site of his investigations, I was only able
to procure a few specimens of plants, almost
converted into anthracite by the metamor-
phic agency of the neighbouring serpentine
eruptions.

he carboniferous formation has been found
by General la Marmora to exist in the centre
of the island of Sardinia, near the villages of

Seni and Perdas de fogu, but it is so broken
up by porphyry eruptions, which have con-
verted the coal into anthracite, as to be of no
industrial importance, the more so as there
are no roads to convey it to the sea.

LieNITE.

The Flora at Jano includes Leptena, Spiri-
fer, glaber, and several other carboniferous
brachiopods ; besides a numerous flora, charac-
teristic of that period, including such ferns as
Neuropteris rotundifolia; Odontopteris schlo-
theimi; Pecopteris arborescens ; P. acuta ; P,
cyathea; P. Bucklandi; also Annularia longi-
Jolia, Lepidodendron (?) and Calamites. Jano
still remains the only locality in the Penin-
sula where carboniferous fossils are found,
although Palozoic rocks have been proved
by this discovery to formn the greater por-
tion of the Pisan hills, and to constitute
considerable strata elsewhere in Tuscany,
but now so altered as to have been ren-
dered crystalline, that not a trace of or-
ganic remains can now be seen. Though
unable to procure any brachiopods at Jano,
owing to the fall of a considerable amount of
rubbish over the clitf, I found some im-
perfectly preserved plant remains, the woody
parts converted into anthracite; the largest
stens I could obtain were an inch thick.
They are with difficulty detached, being
splintery, and often firmly adhering to the
rock. The vegetable structure is indistinct,
the trees apparently only individual trunks;
in many cases the shales are pervaded with
iron pyrites.

Tertiary lignite, on the other hand, occurs
in numerous places in Italy, and 18 often of
the best quality to be procured in the world ;
but the basins in which it is found are very
small and insignificant, so that in the course
of 20 or 30 years of active working the largest
of them might be worked out. This is no
reason why these deposits should not be turned
to account at once, and become the source of
industrial speculation—on the contrary, at a
future period there will be greater facilities
for obtaining coal from more distant places
such as Heraclea and other localities in Asia
Minor, as well as from several countries bor-
dering on the Mediterranean, to which Italy
must eventually have recourse for her fuel.

The best lignite in Central Italy is that of
MoumTEBAMBOLI ( Grosseto), 13 miles from the
coast, and about 65 8. of Leghorn. This
mine was opened in 1839, and hasbeen rather
extensively worked for many years. It fur-
nishes black lignite of so bituminous a nature



as to be difficult to distinguish from Newcastle
coal, to which Prof. Cocchi considers it equal,
the more so as it produces excellent coke and
abundance of gaseous matter, so that it is
suited for a variety of purposes, such as for
metallurgical and gas works, and for steam
vessels. The French Government have speci-
fied it among the varieties of coal allowed to
be purchased for the Imperial Navy, and it
has been employed for some years at the
arsenal of Genoa, which speaks well for its
calorific power and purity. M. Ponsard has
within the last two years made use of this
lignite with success for his new puddling
furnaces at the iron works of Follonica
( Grosseto), but the sulphur it contains renders
it unfit for smelting the iron ore.

The basin of Montebamboli is about 8
miles in circuit, and contains two beds, one
of 4 feet, below which is another of 2 feet,
resting on Alberese breccia. They are sepa-
rated by 3 ft. 4 in. of limestone containing
Dreissena Brardi. These strata vary in incli-
nation from 0° to 60°; they belong to the
Miocene formation, as is seen by the fossil
remains, such as exogenous plants, and the
presence in the shales of the teeth and jaws of
Anthracotherium, and the carapaces of tortoises.

The bituminous character of this lignite
and its great similarity to coal, result from the
intrusion of the serpentine or other eruptive
rocks in immediate contact, so that the mi-
neralization of the woody matter, which,
under ordinary circumstances, requires a
far longer period to bring about, and is only
complete in the Paleozoic coal measures,
has been here ll?roduced in the Middle Ter-
tiary beds. This perfect mineralization is
unfortunately accompanied by a great disad-
vantage, the strata being so broken with faults
that it is difficult to work the lignite.

A railway has been made to convey the
lignite to the coast at Torre.

Not many miles south of Massa Marittima
is the lignite basin of MoNTB Massr and TaTTI
( Grosseto), in Val di Bruno, where a shaft has
lately been sunk. The section of the strata
is:—

Feet.
Clay ..ccceviereranerssscssscssseenes 638
Lignite ........ oo 11
Clay .ccvennrnnerersnseennecssscsnces 80
Good lignite ..c.eeeeeeressacrasenses

In some parts there are three beds, of
which one is Upper Tertiary, the other two
Lower Tertiary. The strata are less broken
here than at Montebamboli, but the lignite,
although perfectly ada for glass works,
brick works, steam-engines, &c., 18 less bitu-
minous.

The mine of SARZANELLO ( Genoa) is situ-
ated near Sarzana, about 10 miles from Car-
rara, and 12 from Spezia. It has been worked
with considerable activity for several years, as
the lignite has been employed at the lead
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works of Pertusola, on the gulf of Spezia, and
also for the steam vessels of the navy. Now
that a large arsenal is required at the port of
la Spezia, as well as a coaling depét for steam
vessels of the royal and mercantile navies, it
is very convenient to possess such excellent
lignite 8o near. There are two beds, the first
of 7 inches thick, followed by 6 feet of highly
bituminous schists, which undergo sponta-
neous combustion on exposure to the air, then
64 feet of good black, resinous-looking lignite.

The first researches at CantparoLA (Massa
and Carrara) were made in 1824, and two
years later by Sig. Schneider, of Monte
Catini ; the mine was shor#ly afterwards aban-
doned, to be only resumed in 1857, the pre-
sent engineer being M. Pirchker.

Prof. Cappelini gave the following section
of the strata at Caniparola, in the Memorie

della reale Accademia delle Scienze di Torino :—
Feet. in.
Coarse conglomerate ............ 60 0
Numerous thin alternating beds
of clay and conglomerate... 262 0
Coarse conglomerate........oeeeees 88 0
Clay, sand, and schistose clay... 8 0
Conglomerate ............ vareneees 26 O
Clay and Mollasse, with veget-
able Temains .......coveneieeneees 157 0
Dark clay, containing fragmentas
of shells and Chara Escheri... 0 8
Ash-grey clay .....cccceeeniiieees 0 4
Blackish argillaceous schists,
containing beds of lignite only
a few inches thick, except one
of 1 mdtre (8ft. 4 in.), and
another of 80 centim. (1 foot),
separated from each other by
a thin stratum of schist, so
that both can be worked to-
BOther. .. cviie mereenes wornennenes 20 O

Total .cvceerencecens 567 O
—(Serte 1I., tom. x1x.)
These strata dip at an angle of 60°, and
rest on Alberese limestone.
The fossil flora of these beds at Caniparola
:lmd Sarzanello is given by Capellini as fol-
ows :—
In the clay :—Juglans acuminata, Chara
Egcheri, Phylites Sarzanellanus, Sapocite

3
minor.

In the Mollasse :— Quercus Charpentiers,
Fagus attenuatus, Berchemia multinervis, Be-
tula denticulata, Andromeda protogea, Rhamnus
ducalis, Celasirus Capellinii, Cinnamomum
Scheuchzers.

In bothclay and Mollasse :—Sequoia Langs-
dorfi, Platanus aceroides, Populus leucophylla,
Carpinus pyramidalis, Laurus princeps, Oreo-
da;:{ne eerti, Hedera Strozzit, Pterocarya
Massalongs, Glyptosirobus europeus, Planera

'he most imgortant lignite mine in Pied-
mont is that of Cap1-BoNa, seven miles north



of Savona ((Genoa), discovered in 1786, and
belonging to Marquis Pallavicini. There is
only one bed, varying in thickness from 1-50
metres (43 feet), to 4:10 madtres (18} feet),
the average being 2:20 matres (7 feet), wit
an inclination of 8° or10° to the north.

1 kilo. produces, by dis- } 220 lit. of gas.

tillation
» ” 0-64 kil. of coke.
" ' 0-65 kil. of tar.
” ” 0-0356 kil. of am-
moniacal water.
Completely dried it loses 17 per cent. of its
weight.

The price on the spot is 15-50 lire (12s. 6d.),
per ton for the large lumps, and 4-60 lire
(3s. 7d.) for the small coal.

The new mine of PoperNvovo, in Val di
Cecina (Pisa), is worked on two beds of
lignite 120 métres (4 feet) in thickness, dip-
ping at an angle of 4° and separated by 1 foot
of argillaceous marl, containing Planorbis,
Paludina, and other fresh-water shells; the
same clay occurs under the lower bed of lig-
nite.

Marquis Ginori-Lisci has commenced work-
ing a mine at QuEroETO, near Podernuovo
(Pisa), whence he obtains perfectly black lig-
nite, in which the woody texture has not
been destroyed ; but the calorific power is far
inferior to that of Montebamboli or Tatti.
This lignite produces, when struck, the pecu-
liar sound given by charcoal, which it resem-
bles very closely.

An infinity of small lignite basins exist on
the east of the Appenines, asin the Provinces
of Parma, Modena, Macerata, Forli, Ravenna,

csecsesessseces

c.

The lignite of MonTE NERONE, near
Piobbio (Pesaro and Urbino), is many yards
thick—it occurs in Alberese limestone.

1 kilo. produces, by dis- .
rA } 200 litres of gas.
0-66 kil. of coke.

-  0-88kil fluid bitu-
minous matter.

” » 0-06 kil. ammonia-
without a trace of sulphur. cal water.

The specific gravity is 117 ; it loses 6 per
cent. of its weight on being dried. The
calorific power is stated by Guidito be 4: &
compared with true coal. It has not hitherto
been workeéi. Lof 1

A great deal of lignite is suppored to exist
in this province, both in the pSub-Appenine
marls and in the Cretaceous rocks.

Good lignite is mentionad by Prof. Costa as
occurring on the Tordino, inVAL S. Grovanxr,
near Teramo (Abruzzo Ulteriore 1.) In the
province of Abruzzo Citeriore on the Adriatic,
good lignite occurs at many places, as at
GUARDIAGRELE, PENNAPIEDIMONTE, GESs0-

PALENA, RoO0ASCALEGNA, &c. Some of the
best lignite in the Italian department of the
Exhibition is that from ComrsoLr, in the
Abruzzi; unfortunately, it is impossible to
judge from a small specimen whether there
would be sufficient to render it fit to work.
At BaRANELLO (Molise), excellent lignite is
found in micaceous argillaceous schists. Small
lignite basins are abundant in Calabria, as at
GERACE, SquiLLACE, CaTANZARO, &c.; they
are not worked.

Two Eocene lignite basins occur near
Iglesias (Cagliari), those of GoNNEsa and
ViLLAMassARGIa, the former calculated by
Sig. Marchese to have an area of 50, the other
of 100 square kilometres. There are several
beds of lignite in the basin of Gonnesa, in
which four mining concessions have been
granted, viz., Terras de Collu, Bacu Abis,
Fontanamare and Terra Segada. At Terras
de Collu a bed of about 24 feet has been found
immediately under a stratum of limestone,
which renders it very convenient for working.
Two beds, respectively 1ft. 8in., and 2ft. 8in.,
might be utilized at Bacu Abis. At Fon-
tanamare i8 a bed of 38ft. 6in., only divided
into two by a very thin layer of bi);ck clay,
and which might be turned to account like
the others for local consumption, were it not
for the entire absence of road communica-
tion.

Of the lignite in Sicily, that of MirLazzo
(Messina), is of very inferior quality ; but, by
a proper geological examination of the island,
it is very probable that many places might
furnish lignite of far better quality.

PETROLEUM.

Petroleum is found in numerous places in
Italy, especially in the Appenines. In general
it issues between the Pleiocene and Pleistocene
strata, and is procured by digging wells, where
it floats at the surface of the water, from
whence it is removed from time to time.
Such artificial pits exist at MoNTEOHIARO,
near Placenza, AMiaNo and Fornovo, near
Parma, MonTE ZiB1o, MoNTE FEstiNo and
MonTE BoNELLO, near Modena. Brugnatelli
estimates the quantity which might be daily
%rocured at Amiano, as 1,600 lbs. At Monte

ibio it is in immediate contact with a lig-
nite bed. At PIETRAMALA (Florence) on the
southern slope of the Appenines, and close
to the road from Bologna to Florence, there
is a naphtha spring, known as the Vulcano,
whence flames issue constantly, and may be
seen distinctly at night.

Spontaneous combustion is also observed in
the Borra di Cinatti, near Berberino, in Val
d’Elsa (Pssa). The bituminous calcareous
tufa at QueroETo (Sienna), gave Bechi on dis-
tillation 4 per cent. of oil, whence naphtha
could be procured by re-distillation,
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ANALYSES OF ANTHRAOITE AND LIGNTTE FROM NORTHERN AND CENTEAL ITALY.

ANTHRACITE. LIGNITE.
= 3. = 3 - KR
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493 480 3265 | 46°5 3768 | 354 4385 46-3 5050
10°1 13-0 47-20 474 64:03 | 490 5100 68 46-00
396 390 20°55 61 829 156 516 9 3-650
TOTAL...eeurererarercsenns 99°0 1000 § 100°30 | 1000 100°00 | 99°9 10000 | 100.0 10000
Quantity of lead reduced..... 170 150 1871 205 17°76 19.33 24

PRODUCTION OF ANTHRACITE AND LIGNITE IN THE FORMER KINGDOM

OF SARDINIA, FROM 1851 TO 1857, IN TONS.

NAME OF MINE. 1851.° | 1852. ' 1853. | 1864. | 1855. I 1856. | 1857.
Le Cretaz ( Turin) ............ Anthracite.. 246 | 184 | 291 50 40 100 7
Bosco della Golletta ( Zurin). ’ 600 40 @ 80 25 20 4 4
Momello mine, Lanzo ( Turin)... Lignite.] ... O R TS 74|
Boca (Novara) ....e.... cecssesercss g e o | e 20 40, 110
Bagnasco and Nucetto (Cuneo)... ,, [4,500 (2,000 (2,000 | 4,000, 4,680
Poggi di Ceva (Cuneo) veeevrieeees o T ve | e 7 ..
Cadi Bona (Gen0a)-.....corerereerre 5, | 2,000 {1,600 (83,900 | 15,000, 20,000 24,060
La Borasina ( Genog) ....... ceseeee 5 ee e | e . 4 4
Terras de Collu ( Cagliart) ...... . we | 1,600| ... ‘

The inferior qualities of lignite in Italy,
though not possessing great calorific power,
often contain mineral oils which might be
turned to good account by distillation, and
return large profits. It need only be men-
tioned that at Halle, in Prussian Saxony,
the manufacture of oil, paraffine, and the
valuable series of tar dyes, from Tertiary
brown coal, has been carried on of late
years with wonderful success, and is daily
increasing. What an advantage it would be
if the lignite scattered through more than a
dozen provinces of Italy, should be employed
in the manufacture of oil and candles, which
might be as easily and extensively exported to
‘Western Europe as those of Prussia. The
Italian Government would do well to give
every encouragement to the establishment of

such manufactories in Italy, as the high prices
at which the products of distillation are sold
would permit them to form an important
article of export.

Although mineral fuel may not be abundant
in Italy, there is no reason why that which she
possesses should be neglected. Itisawise Pro-
vidence which has so arranged that no country,
however favoured, should be able to do without
others; and while the liberty which Italy now
enjoys, and the numerous inducements she
has to rouse herself from secular lethargy,
all point to the necessity of developing
the industrial resources and manufactures
of the country, it will be no less imperative
to encourage foreign trade in those com-
modities which, like coal, she does not possess,
in exchange for such as she exports.
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GEOLOGICAL, CHEMICAL, AND MEDICAL NOTICES OF THE MINERAL
SPRINGS.

GeYERAL OBsErvATIONS.—To0 introduce a
description of mineral waters into a work on
mineral industry, may by some be considered
ag out of place. It must, however, be borne
in mind that not only is the possession of
mineral springs a source of inestimable bless-
ing in the cure of numerous chroniz and other
disorders of the human economy, but that
little more is requisite in many cases, as soon
as the waters have acquired reputation with
the public, than to provide decent and com-
fortable accommodation,and a proper bathing
establishment, or spa, in order to attract the
fashionable world. This concurs to give the
place life, and make the stay at the waters
agreeable to the invalids; and contributes to
pour in a mine of wealth at a place which,
but for the waters, would have remained a
dreary waste, inhabited by a few shepherds,
if not rather by wild beasts. Mineral
waters must also unquestionably bo counted
a8 among the industrial resources of a
country, forming, as they do, a considerable
article of commerce.

A study of the numerous memoirs on each
spring led us to the idea of uniting these
scattered elements of research on a subject
Ppossessing great interest in a geological and
chemical point of view, and we desire to place
in the hands of those who may not have
much time at their disposal some general
tables, giving at a glance the comparative
chemical composition and the physical and
medical properties of all the waters, accom-
panying them by a list of the springs, and
some remarks on their geological origin and
uses. The medical notices are invariablymere
extracts from the writings of physicians, whose
names are given in each case. Our best thanks
are due-to many distinguished chemists for
their co-operation, among others, Professors
Orosi, Purgotti, Bechi, Carena, Torre, Ad.
Targioni-Tozzetti, Campani, &c.

‘We have divided the mineral springs of
Italy into three orographical regions, accord-
ing as they are situated on the slopes of the
Alps or on the eastern or western side of the
Appennines. The two latter regions are per-
fectly separate from each other. Nearly all
the springs arisc in sedimentary or volcanic
rocks formed subsequent to the upheaval of
the chain of the Appennines. The majority
issue from Sub-Appennine or Pleiocene ash-
gray marl, forming so characteristic a feature
in the landscape about Sienna and the neigh-
bouring provinces, where it is called
mattaione ; others originate in micaceous
sandstone, or macigno, of the eocene epoch,
others again in alberese limestone ; not a few
in the vicinity of Rome owe their origin to
the agency of vcleanoes, which are otherwise
dormant.

Mineral springs are, indeed, more or less
spotted over the surface of the kingdom,
but they occur in groups in certain places.
It is most usual to find them at a low
level, in some narrow valley, beside the
bed of a torrent, possibly because the latter
has been formed in the vicinity of some
geological fault, through which the spring
has forced its passago to the surface. It is
very rare that thermal springs can be met
with in Italy at any distance from the hills,
although a few cxceptions may be at once
suggested, for instance, in the very towns of
Leghorn and Pontedera (Pisa), in the absence
of any elevation of the slightest kind within
several miles round.

In treating of mineral springs the first de-
sideratum is an easy and natural classifica-
tion. Many authors have sought rather to
render the subject a mystery than otherwise,
by multiplying the subdivisions; we prefer
falling into the oppositc extreme, in order
to group together as much as possible all the
waters having an evidently comtlr;on origin,



The most generally accepted broad groups
of springs are—saline, sulphurous, acidu-
lous, and ferruginous or chalybeate. We
retain the former three only, because, while
they are dependent upon the acid constituent
of the water, the other is determined by a
base. It is possible to adopt a classification by
acids or by bat.es, though they cannot on any
account be mixed up together—an illogical
compromise which has by some means been
tolerated by the best writers. As the acid is
the solvent agent, whatever be the nature of
the rock through which the water passes,
and to which it owes its mineralization, the
characteristic types in a given district
must rather be sought in the acid than in
the bases, which may differ materially from
each other if the water passes through dif-
ferent strata in the same vicinity. Thus it
is that some countries abound with sul-
phurous springs, while in others these are
scarcely known; elsewhere, acidulous springs
are a source of blessing to the invalid;
and in a fourth place whatever springs occur
are saline. In Italy, all these groups are ex-
tensively distributed, from the Alps to the
southernmost shores of Sicily. All the mine-
ral springs of Italy may be said to be typified
by the presence of one of three acids—
hydrochloric, carbonic, or hydrosulphuric,
allid on these we shall base our classification,
thus:—

Hydrochloric acid.—Saline springs: often
partaking of the nature and properties of sea
water; as a rule fixed.

Carbonic acid.—Acidulous springs: evolv-
ing free gases in varying proportions, though
unaccompanied by an offensive odour.

Hydrosulphuric acid —Sulphurous springs:
is likewise characterised by the presenco of
free gases in varying proportions, and when
this is abundant emitting a very disagreeable
and well-known odour.

Having sketched out the broad chemical
classification, we must subdivide the groups
of thermal springs in order to ascertain their
therapeutic applications.

I.—BALINE WATERS, proper speaking, con-
tain a large proportion of chlorides of alkaline
and earthy bases, and sometimes traces of
oxide of iron ; they are invaluable in medi-
cine, both for external use as baths, by which
means they exert energetic and beneficial
influence in numerous disorders ; and taken
internally theyactaspurgatives, ranging from
the mildest laxative to the most powerful
cathartic. Sometimes they are accompanied
by other acids, present as carbonates and
sulphates. The salts which combine to pre-
sent a purgative action are the chlorides of
sodium and magnesium, the carbonates and
sulphates of soda and magnesia, &c.

The presence of a large quantity of sul-
phates, considerably altering the medicinal
properties of the waters, has caused many

writers to separate them: we shall form
these into the sub-group of sALINE SPRINGS
RICH IN SULPHATES.

‘When the saline springs contain alkaline
iodides and bromides their action becomes
considerably modified, and they.acquire great
importance from their efficacy in overcoming
certain lymphatic, glandular, scrofular, and
other diseases, besides being endowed with
an energy increasing in proportion to the
quantity of iodides and bromides they con-
tain, so as often to become absolutely dan-
gerous even for external application, without
the advice of a medical man of experience,
although the weight of these salts be rela-
tively insignificant. 'We shall retain saLve
IODINE WATERS a8 a subdivision of the saline
group.

Saline waters, containing principally, if
not entirely, fixed salts, do not suffer de-
composition, and can be easily used, even at
a distance from the spring.

II.—Acmurots WaTers, on the other
hand, are subject to the inconvenience of im-
mediately decomposing on coming in contact
with the air, and being liberated from the
great pressure to which they had been sub-
jected in the rock., The bicarbonates of
iron and manganese, converted into simple
carbonates through the slight affinity by
which the second atom of acid is retained,
are soon precipitated in spongiform masses,
which gradually acquire a dark brown co-
lour, and increase in consistency until they
form solid ochreous deposits. The carbo-
nates of lime and alumina—the latter rarely
existing beyond a mere trace—are likewise
precipitated by the loss of the solvent acid,
and form those deposits, often of wonderful
cxtent, constituting in some places building
stone of the most excellent nature, known
in Italy by the name of travertine. The
taste of acidulous waters, when dirunk at
the spring, and before they have under-
gone any change, is decidedly agreeable
and sharp, and they form an eminently
digestive beverage. Their efficacy both ex-
ternally and internally in the resolution of
many painful disorders cannot be too highly
appreciated—in the former case for arthritic
affections, and in the latter for gravel, stone,
and calculi. They have a most exhilirating
influence on the human economy, and are
evendangerous to some delicate constitutions,
as they so easily mount up to the brain, and
cause cerebral excitement.

The presence of a large quantity of carbon-
ale of iron, purely accidental in a chemical
point of view, becomes of great importance
medicinally. We shall constitute Fer-
RUGINOUS Or ACIDULO-CHALYBEATE WATERS
into a sub-group under that of acidulous
springs, but cannot see sufficient argument
for giving them more importance. In taste
the acidulo-chalybeate waters are styptic,



and leave on the tongue a sensation similar
to that which would be experienced in drink-
ing a glass of water containing a few drops
of ink. Dr. Bell states it as his conviction
that, as the total amount of salts of iron in an
adult person only weighs 30 grains, tho vir-
tue of the remedy employed in anemia, in
which this element is deficient, depends, not
50 much on the quantity of iron introduced
into the human economy, as on the facility of
assimilating it, and that its cfficacy is greatest
when largely diluted, asin chalybeate waters.

III.—SuLPHUROUS WATERS form a less de-
finite group than the preceding ones. Owing
to its weakness, the hydrosulphuric acid
exerts little solvent power, often none what-
ever; the sulphides are limited to those of
sodium, lithium, and calcium, while the other
mineral and gaseous elements of the water are
precisely the same as in the first two groups,
with the simple addition of the hydrosul-
phuric acid gas. The range of temperaturo
of these springs is very considerable; and
since, as a rule, they are employed for ex-
ternal use, in baths, it may readily be seen
how invaluable is this circumstance, as it
would be difficult to raise a bath artificially
to a very elevated temperature, and yet
to retain in solution a large proportion
of gas, a sine qud non of the efficiency
of mnatural sulphurous baths in many
diseases. It is considered that the action of
sulphuretted hydrogen in the water is the
same when used in baths as when admini-
stered internally, as the absorption takes
place very rapidly by the skin. The virtue
of these baths is very great in chronic ca-
tarrhs, asthma, cutaneous diseases, scrofula,
enlargementsof the lymphatic glands, chronic
rheumatism, and inveterate arthrites. Many
sulphurous springs in the Pyrenees have becn
used since the beginning of the 18th century
in the cure of gun-shot wounds; the same
benefits may be derived from some springs
in Italy. During the campaign of 1869 the
wounded soldiers were largely sent to Acqui
(dAlexandria), where they derived consider-
able benefit.

The presence of carburetted hydrogen gas
along with the hydrosulphuric acid is a cha-
racteristic only seen in a few countrics, so
as to authorize us to look upon CARBURETTED
SULPHUROUS WATERS as a distinct sub-group
of the sulphurous springs, the more so as the
gas imparts valuable and special medicinal
properties to the water.

Lastly, boracic acid, a substance so closely
connected with volcanic phenomena, is traced
in the sulphurous springs of a particular
region of Italy, and will claim, in like man-
ner, to be classed as a second sub-group, viz.,
BORACIFEROUS SULPHUROUS WATERS.

In the present state of chemistry it is be-
yond the reach of our knowledgo to assert
positively the manner in which many of the
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chemical elements are combined, tho laws of
affinity being moditied by varying degrees
of hoat and pressure, and the presence or
absence of oxygen gas, 8o that at best we can
only give the probable constitution. Several
distinguished chemists believe that double
salts exist in the mineral waters, and that
some of the salts are hydrated. A fact
which no one can question, is the remarkable
constancy in the composition of the mineral
waters during a long series of years, nay,
arguing from the similar employment of
many of great celebrity 2,000 years ago,
even for ages.

Other mineral salts occur in traces in
thermal springs besides chlorides, carbonates,
and sulphates; they are—fluorides, iodides,
bromides, arscniates, borates, phosphates, ni-
trates, and silicates, besides two organic salts
of iron, the crenate and apocrenate. Boracic
acid is met with in a line between Volterra
and Tivoli. The ocurrence of fluorides, ar-
seniates, nitrates, and borates is rather rare,
or, more strictly speaking, they have not been
always sought for; the other salts are pretty
gencrally diffused. Bechi seems to think
that fluoride of calcium is to be detected in
most of the waters about Florence; and ho
has given a list of mineral and other springs
in which he has ascertained its presence.
Practically speaking, however, the thera-
peutic value of all these salts is restricted to
the iodides, bromides, phosphates, and
borates, where they are forthcoming in
sufficient quantity.

It is worthy of notice that most of the
springs in Italy contain, besides the gases we
have alluded to above, and which are often
of considerable volume, a certain quantity of
nitrogen and oxygen, not in the proportion
in which they exist in the atmosphere, but
with a predominance of the latter, these gases
being probably present, according to the re-
scarches of Gay Lussac, in the proportion in
which they are dissolved in water, and which
is greater with oxygen than with nitrogen.

In some springs, however, the proportion
is reversed, which may be attributed to tho
oxidation either of some element of the
adjacent rock, or even a constituent of the
water itsclf in contact with the free gas, such
for instance as the decomposition of bicar-
bonate of iron in solution, and the formation
of ochre with the liberation of free carbonic
acid, thus:—

2Fe0.2C0%4-0=F¢?20°%44CO?

Free carbonic acid exists in most of the
waters, and sulphuretted hydrogen abounds
in many springs, often accompanied by car-
bonic acid gas. The waters of the former
kind are, as a rule, cold, or have a tempera-
ture less than that of the atmosphere; the
sulphurous springs, on the other hand,
are generally warm and often very hot.
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Instances are not wanting of the forma-
tion of sulphurctted hydrogen by the
spontaneous decomposition of sulphates in
presence of organic matter. Carburetted
hydrogen is abundantly cvolved from many
springs on the eastern flank of the Appen-
nines, in the provinces of Parma, Bologna,
and I'lorence, derived doubtless from the
decomposition of the tertiary lignites in
proximity to which they are found. The
spring of Salso-Daggiore furnishes, on the
other hand, a certain quantity of liquid
petroleum, and by boring in the vicinity of
several of these springs petroleum wells have
been obtained. A still rarer gas was dis-
covered by Viale and Latini in 1857 in the
classical Acque Albule, near Tivoli, namely,
arseniuretted hydrogen.

In certain cases these gases acquire a high
temperature. The hot air is sometimes
utilized medicinally, and is esteemed in pro-
portion as it is dry ; such hot-air baths exist
in the Island of Ischia, at the entrance of

the Gulf of Naples, and where the gaseous.

fluid issues from the fissures of caverns in
the volcanic rock. Only one natural hot-air
bath is found in Central Italy, at Monsum-
mano (Lucca).

Organic matter occurs extensively in
mineral springs, especially those of the sul-
phurous group. Itissometimes nitrogenous,
frequently it seems to be associated with sul-
phur. Owing to the difficulty of determining
it with any degree of precision, each chemist
adopts his own nomenclature, calling it or-
ganic or pseudo-organic matter, baregine,
glerine, and a perfect array of tcchnical
names, all, however, reducible to three types,
according as it is associated with sulphur or
not, and is nitrogenous or otherwise. Organic
matter is found in thermal springs of a very
clevated temperature ; this was noticed by
Prof. Cozzi, in the Torretta spring, at the
Baths of Viterbo, near Rome, the temperature
of which is 137° Fahr.

The organic matter in thermal springs in
contact with sulphates undergoes speedy oxi-
dation in the presence of air, the result ia the
formation of sulphides, which are in their turn
decomposed in contact with water, evolving
hydrosulphuric acid. It need scarcely be
added that these springs are not in their
normal condition, but are undergoing de-
composition ; they will not consequently be
classed among the truo sulphurous springs in
any case where they are known to be of the
nature referred to.

The following may be assumed to be the
different combinations of the chemical ele-
ments met with in the mineral waters of
Central Italy, taking as the principal cha-
racteristics of these latter to be perennial, to
possess a temperature independent of atmos-
pheric influences, and to owe their mine-
ralization to subterrancan causes in which

the infiltration of rain-water plays no direct
part. Inall cases, the most authentic analyscs
have been adopted in the tables: —

Cesium (state of combination not known).

Havomn SALTs.

Chlorides of ammonium,
sodium,
potassium,
lithium,
magnesium,
calcium,
iron,
manganese.

Todides of sodium,
potassium,
magnesium.

Bromides of sodium,
potassium,
magnesium,
calcium.

Fluorides.

Sulphides of sodium,
lithium,
calcium.

Bases.

Oxides of manganese,
iron (protosalt),

iron (sesquisalt),
aluminium (alumina),
silicium (silica).

OXYSALTS.

Sulphates of soda,
potash,
ammonia,
magnesia,
lime,
iron (protosalt),
iron (sesquisalt),
alumina.

Nitrates of soda,
potash.

Arseniate of iron.

Phosphates of alumina,
lime,
iron,
manganese.

Silicates of soda,
iron,
lime,
alumina.

Carbonates of soda,
lithia,
magnesia,
lime,
strontia,
alumina,
iron,
manganese.



Bicarbonates of soda,
lithia,
magnesia,
lime,
alumina,
iron,
manganese.
Biborate of soda,
lime,
alumina,
iron.
Crenate of iron.
Apocrenate of iron.

Free Acps.
Boracic acid.

OreaNic MATTER.

Non-nitrogenous organic matter.
Nitrogenous organic matter.

GasEs.
Sulphuretted hydrogen,
Arseniuretted hydrogen,
Carburetted hydrogen,
Carbonic acid,
Nitrogen,

Oxygen.

The temperature of tho mineral springs
varies from 46° 56 F. (8° C.). Acqua ferro-
manganesiaca di 8. Vito (Umébria), to 167°
F. (762 C.). Acqua delle Fonti di Monte
Groto, Bertinoro (Forls).

To show the enormous pressure to which
the waters have often been subjected, it will
suffice to state that the spring of Sta. Maria
delle Nevi, at Rapolano, contains 1,645 cubic
centimetres of free gas in a litre of water,
of which 1,500 carbonic acid and 145 oxygen
and nitrogen, and that of S. Giacomo a
Pelacane at Rapolano 1,836 centimetres,
namely, carbonic acid 975, and oxygen and
nitrogen 861.

The temperature of the waters at the
spring is one of the principal elements of
difference in the cure of diseases, scarcely
less important in many cases than their che-
mical composition, for sometimes, with a
high temperature, one water exerts a far
more powerful influence than another of
identical composition, a few degrees cooler,
on account of the altered condition of the
gases, and other considerations.

For therapeutic purposes, medical men
divide mineral waters into four series, as
follows : —

Cold springs—From the lowest tempera-
ture up to 64° (18° C.)

(2;1:’er(:¢)11))erate springs—From 64° up to 822
Tepid springs—From 82°up to 97°(36° C.)
Hot springs—From 97¢ upwards.

The principal bathing establishments in
Central Italy which are provided with suit-
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able accommodation for invalids are as fol-
lows:—Montecatini, Lucca, Pisa, Chianciano,
Rapolano, 8. Filippo, Morba, Viterbo, Por-
retta, Tabiano, Salso-Maggiore, Castrocaro,
Acquasanta.

Among the mineral waters most generally
drunk are—DMontecatini, especially the Tet-
tuccio and Torretta, Rio di Chitignano, Cin-
ciano, Lujano, Collinaja, Collalli, Rapolano,
Val d’Inferno, Viterbo, Porretta, Castrocaro.

Two acidulous springs, those of Cinciano
and Montione, are perfectly free from sul-
phuretted hydrogen, and containing a large
amount of free carbonic acid gas, are utilized
in the manufacture of chemically pure white
lead and alkaline carbonates.

‘We have collected in a tabular form the
most reliable analyses of upwards of two
hundred mineral springs of Central Italy,
and, in order to facilitate the comparison
between them, have placed in the first
column of each table a list of all the che-
mical combinations met with in those of this
part of the kingdom ; the salts, gases, &c.,
which are wanting in each spring being
marked by a dash (—), and those present
in simple traces by an asterisk (*).

As an illustration of the advantages to be
derived from the plan we have adopted, the
reader may compare at a glance the remark-
able analogy betweenseveral saline watersand
those of the Mediterranean and other seas.

I.—SaLNne SpriNgs WEST OF THE
APPENNINES.

MONTECATINI, IN THE VAL DI NIEVOLE
Lucca).—The thermal waters of Montecatini
eserve a prominent position in any descrip-

tion of the mineral springs of Central Italy ;
for, besides their well-authenticated and old-
established therapeutic qualities, they possess
excellent accommodation for bathers and
drinkers, which, combined with a genial
climate, and the ready access by railway, in
two hours and a half from Leghorn, two
from Pisa, and one and a half from Lucca
and Florence, render this a most important

spa.

The geological relations of the mineral
springs of Montecatini have been studied by
Savi, who comes to the following conclusions:
—The groups of mountains to the west of the
Appennines, commencing at Spezia and con-
tinuing to the province of Rome, form a suc-
cession of ellipses, whose axes take a S.S.E.
direction, thus differing from the Appennines
themselves, which run E.8.E., and have been
called by him the metalliferous chain, from
the circumstance of the numerous important
mineral lodes they contain. These moun-
tains comsist of rocks of all periods,
paleozoic, secondary, and tertiary, whilst
the Appennines are composed entirely of
argillaceous limestones and schists, of the
cretaceous period, and tertiary macigno,



sandstone, clays, marls, serpentine, &c. Savi
considers that at the time of the upheaval
of the metalliferous chain, and which his
researches proved to be after the great back-
bone of Italy had been formed, the mineral
springs of Montecatini, Pisa, Lucca, and
others placed intermediately, originated in
the crevices created by the upheaval,
penetrating from the oldest paleozoic
strata. hose springs at Montecatini
which lie close to the foot of the hill, all
issue directly from the cretaceous red argilla-
ceous schists, alternating with macigno;
others, farther from the hill, in the direction
of the plain, have pierced these strata, to-
gether with the superincumbent tertiary
clays, as well as the travertine resulting from
the deposits of the mineral springs them-
selves.

Giovanni Targioni-Tozzetti enumerates
among the flora around the springs the fol-
lowing plants, which will be recognised by
botanists as being species which flourish in
the immediate vicinity of the sea-coast, a
circumstance which is due to the similarity
of the salts contained in the waters of
Montecatini with those of the sea, from
which this town is 24 miles distant, and
entirely hidden by the Monti Pisani:—
Arenaria rubra maritima, Pluntago maritima,
LPotamogeneton marinum, Ruppia maritima,
Salicornia fruticosa, 8. herbacea, Tamariz gal-
lica, §e.

History :—In the archives of the town
of Montecatini is a document mentioned by
Maluccelli, proving that these waters were
employed medicinally at least as far back as
the year 1330. Numerous authors of reputa-
" tion have written memoirs on these springs,
among whom may be mentioned Bicchierai,
who published a work at Florence, in 1788,
entitled Dei Bagni di Montecatini, Trattato,
which, though superseded as far as the che-
mical part 18 concerned, is still important
medically, and is considered an excellent
literary production, being quoted in the
Dictionary of the Crusca Academy. That
distinguished chemist, Dr. Antonio Targioni-
Tozzetti, whose authority as analyst of the
Tuscan mineral waters is held in high esteem,
spent much of his time at Montecatini.
Piria, first of contemporary Italian chemists,
whose death was a scvere loss to the Uni-
versity of Turin, was one of the analysts
who, 1n 1852, conjointly with Targioni and
Taddei, examined these waters ; and recently
Bechi and Silvestri have shown the presence
of cesia and lithia in several of these springs.

Montecatini possesses a series of fine build-
ings,in which the mineral waters are collected
and employed for baths or drinking. Some
of them date from the middle of the 18th
century. There is likewise a hospital, to
which a large number of patients are sent
from all parts of the province, owing to the
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incontestable value of the waters in a large
class of disorders; and if this place were
better known abroad, there is no question but
that it might in a few years enjoy the samec
reputation as many of the spas of Germany,
and be cqually useful to suffering humanity.
An important step has just been taken in the
establishment of depOts for the sale of the
Tettuccio water in the principal towns of the
kingdom, so that now it may be procured at
the large chemists’ shops, and the trade which
is springing up in consequence unquestion-
ably entitles it to be enumerated among the
commercial products of the country.

Seven of the springs belong to the Govern-
ment, those of Bagno Regio, Terme Leopoldine,
Tettuccio, Cipollo, Rinfresco, Olivo, and Regina;
these constitute the Regie Terme, or Royal
Baths of Montecatini, over which a medical
man, Dr. Fedeli, is appointed to attend to
the patients during the season.

All the other springs are private property,
and their use and sale have been licensed by
law, their chemical constitution having been
first ascertained by analysis.

The whole group of waters at Montecatini
is saline, and as they have a common
logical origin, and issue from the strata of
the same rock, they have, for the sake of
comparison, been placed side by side in the
table,arranging them accordingtotherelative
weight of aperient principles they contain in
solution in 1,000 parts of water, commencing
with the most highly mineralized, and pro-
ceeding regularly in descending order down
to the lowest, irrespective of their tempera-
ture, which ranges from 81° (Leopold baths)
to 63° (Regina spring). They all contain
chlorides of sodium and magnesium, carbon-
ates of magnesia and lime, and sulphate of
lime in the following proportions:—

NaCl from 0-3 to 18'5 parts by weight in
1,000; MgCl 0-15 to 16; MgO.CO2 0.007
to 0:38; CaO. CO? 0-01 to 0:57; CaQ.S02
001 to 2:2. The other medicinal con-
stituents to be found in some of them are
sulphates of soda and potash, not to mention
phosphates and infinitesimal traces of alka-
line iodides, bromides, and nitrates of no
practical use. The water of the Leopold
baths is too saline for internal use, contain-
ing, as it does, 2 per cent. of saltsin solution.
All the rest, except the Angelo and Cipollo
springs, are employed internally.,

It may be easily judged that from the pre-
ponderance of chlorides these waters are emi-
nently purgative. The Leopold and Tamerigi
springs contain most sulphate of lime, which,
though not absolutely injurious to the ani-
mal economy, is usually considered by medi-
cal men as at least passive, and therefore a
useless weight, so much so that, according to
some authoritics, the value of mineral waters
is reckoned in inverse proportion to the
quantity of this salt they contain,



G'eneral Remarks on the Montecatini Waters,
by Dr. Fedeli.—They act by absorption into
the system during baths no less than when
taken internally. In the latter mode of
using them they are most active in different
forms of chronic diseases, and as their reme-
dial effect depends upon the quantity drunk,
while there is no danger of their producing
burning thirst or colics, they are very use-
ful in gastric and bilious complaints, as well
as in diarrhoea and dysentery. Dr. Fedeli
states that he employed them with the
happiest results on persons coming from
Egypt, with whom no other remedy had
produced any effect. Taken internally, and
as baths, they produce an important action
on the digestive organs in cases of obstruc-
tion of the abdominal viscera, especially the
liver and pancreas, reducing hyperemia and
hypertrophy of these organs after a few
days’ use. They are also valuable in icterus,
biliary calculi, gastralgia, and colics ; and
are useful in modifying scrofular diathesis
and curing herpes. Some of them act use-
fully, both in baths and medicinally, for the
cure of gravel and urinary calculi, &c.
Although these waters can be drunk at any
season of the year, their action is most
energetic in the summer time, especially if
taken at the springs, where they contain the
natural gases.

Four springs have been walled in for
several centuries, their existence being
mentioned in 1550. These are the Leopold,
Medicean, and Royal baths, and the Tettuc-
cio. They were subsequently enumerated
by Bicchierai, in 1788, as then known. He
states, with regard to the Regina, that the
water had not, from time immemorial, risen
above the level of the ground, but that on
making the most superficial cxcavations, an
abundant supply was attainable.

The Paro spring-was conveyed away by
the old Tuscan Government, in a covered
channel, since the inhabitants employed it
for the extraction of culinary salt for their
own consumption, and it now goes to waste
in the river.

Leororp Batas (TeErME LEOPOLDINE),
anciently known as the Bagno de’ merli, or
della Rogna, on the right bank of the Sal-
sero torrent, at 300 yards from the Tettuc-
cio spa.

Physical properties : —Sp. gr. greater than
that of all the other springs, being 1:0185;
temp. 81°, temperate ; contains salts of iron,
which, by absorbing oxygen, leave a deposit
of sesqui-oxide on the surface of the baths,
finally acquiring a dark-brown colour; opale-
scent, in which it differs from the rest of the
Montecatini waters; smell, that character-
istic of chlorides ; taste saline, and somewhat
bitter.

Baexo Recro, formerly styled Bagno dei
Cavalli, or the horse-bath, 150 yards from
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the Leopold baths, on the opposite bank of
the Salsero. It has formed vast masses of
travertine, or thermal limestone, through
which it finds its way to the surface.

Phys. prop. :—Limpidity between that of
the Tettuccio and Medicean baths; smell
somewhat like saffron; taste sharp; tem-
perate.

REGINA (Acqua DELLA), on theleft bank of
the Salsero, half-way between the Tettuccio
and the Bagno Regio, on the site of the
ancient Bagno della Regina, mentioned by
Ugolino di Montecatini, De Balneorum Italie
proprietatibus, though not the same as the
latter, which went to ruins, and was lost
some %ime ago.

Phys. prop. :—Limpid, and perfectly co-
lourless ; taste somewhat saline, Bess disagree-
able than the Nuova Olivo; cold.

Medicinal prop.:—Diuretic; less purga-
tive than the ﬁuova acqua dell’ Olivo ; mild
laxative ; 8o that it cannot produce the incon-
venient effects which are sometimes occa-
sioned by stronger waters.— Fedels.

OLivo (Nvova Acqua peLy’).—Thisspring,
which derives its name from some olive trees
growing near it, has been employed by Dr.
Fedeli for several years, for persons whose
digestion is too impaired to enable them to
take large doses of liquid, and it is important
as containing the greatest amount of carbo-
nate and phosphate of iron of any in the
neighbourgood, and more sulphate of soda
than the Tettuccio and Rinfresco.

Acqua pEL CrroLrLo.—In the same build-
ing as the Tettuccio.

TerrUccio (Acqua DEL), 80 called from a
little roof (fettuccio) which was originally
placed over it to protect the persons who
resorted there to drink it. entioned by
Ugolino di Montecatini as the new bath,
Bagno nuovo, the Florentines having built
accommodation for bathers at this spot in
1370, during his time. The present building
was erected by order of the Grand Duke
Pietro Leopoldo, in 1779. That sovereign
was likewise the founder of the present
Royal baths, in 1783, and the Leopoldine
baths in 1775. It is close to the Salsero
torrent, and has been held in the highest
repute of all the waters of Montecatini for
several centuries. It might aptly be styled
fihe Queen of the saline waters of Central

taly.

P%,\ys. prop. :—Diaphaniety less than that
of the Medicean bath; no smell; marked
bitter saline taste; temperate.

Med. prop.:—Mild laxative; does not
produce either nausea or parching of the
lips; its action chiefly exerts itself on the
blood, and the entire assimilatory system.
Mineralisation not so great as the waters
hitherto described. vpochondriasis and
hysteria, connected with disorders of the
gastro-hepatic organs, are modified in a



remarkable manner by the use of this water,
Drunk by persons who come from the mias-
matic regions along the coast south of
Leghorn, known as the Maremme, snd who
have been attacked by the baneful fevers
which prevail there, the Tettuccio waters
have a wonderful power in simplifying the
nature of the disease, and overcoming its
pernicious action. In its more ordinary
employment for bilious and gastric com-
plaints, dysentery and diarrhcea, the results
obtained are very important.— Fedel:.

This water may be purchased in flasks of
the principal chemists in the large towns of
I:'ta.ly, as it remains unaltered for a length of

ime.

RinrrEScO (Acqua DEL), or BaeNo Me-
DIOEO, anciently called the Bagno tondo, or
the Bagnolo, close to the foot of the Monte
delle Penteraie.

Phys. prop. :—Crystalline limpidity ; no
smell ; taste very slightly saline, acidulous;
by no means unpalatable; temperate.

Med. prop.:—Being but little mineralised
it is suited for irritable and nervous persons,
on whom the stronger waters would produce
too marked an effect ; thus it is not unfre-
quently employed for those on whom the
waters of the Tettuccio spring have pro-
duced too rapid results to complete the cure.
It restores the digestive functions, and being
itself of easy digestion, and containing car-
bonic acid, is chiefly adapted for diseases of
the urinary organs, especially gravel and
calculi, of which it favours the expulsion.—
Fedeli.

Proceeding now to notice the springs be-
longing to private individuals, which are as
useful in their effects as the others, we have
the Acqua della Fortuna, in a building situ-
ated N.E. of the Leopold baths, and near the
Tamerigi spring, to which it is very analo-
gous in chemical composition and medicinal
properties. There is a convenient building
for bathing and drinking.

Phys. prop.:—Limpid; without any
smell; taste somewhat saline, and slightly
bitter, though by no means unpleasant, even
when drunk in large quantities ; temperature
cold ; differing but little from that of the
atmosphere.

Med. prop. :—Mild purgative ; not produc-
ing any derangement of the stomach. Ex-
cellent for removing biliary secretions and
renovating the digestive organs, as also for
restoring the appetite. Useful in enlarge-
ments of the liver, simple and calculous
hepatalgia, icterus, hypochondriac affections,
diarrheea, and dysentery.—dntonio Targioni-
Tozzetts.

Sold in Florence, &c.

TorRETTA (Acqua DELLA).—In & building
between the Tettuccio and Bagno Mediceo,
8o called from a tower in the garden. There
is a convenient bathing establishment at the
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spring, the director of which is a medical
man, The water is sold at druggists’ shops.

Phys. prop.:—Transparent; colourless;
no oXou.r; strontg saline taste; contains a
small quantity of gases, which are evolved
on exposure to the atmospheric air; tem-
perate. :

Med. prop. :—Strong purgativeand tonic,
but not styptic. Useful in combating inci-
pient scrofula, and for hypersmia of the
liver and bowels, &c. It 18 sometimes em-
ployed with soup, in cases where its bitter
taste would render it too unpalatable.—
Giuntols.

TintorINT (Acaqua).—Close to the Marti-
nelli spring.

Phys. prop. :—Limpid ; devoid of smell;
taste saline, and somewhat bitter; cold.

Med. prop. :—Purgative.

Axcioro (Acava DELL').—Close to the
Tamerigi spring, going towards the Leopold
baths. Discovered in 1859, by Angiolo
i Limpid; tra t; with

8. prop.:—Limpid ; transporent ; with-
out si:ell; decidedly saline and somewhat
bitter taste ; temperate.

Med. prop. :—Purgative ; same application
as the Tamerigi water.

TamerIGr (AcQua DELLE), 80 called from
the Tamarisk trees which grow all around it.
A little to the west of the Leopold baths.

Phys. prop. :—Transparent; colourless;
no odour; saline taste, by no means dis-
agreeable.

Sold in commerce.

Med. prop. :—Purgative.

MepI1A (ACQUA DELLA)—

Phys. prop. :—Temperate.

Med. prop. :—Purgative.

MarTINELLI (AcQua).—Closetothethermal
establishment of Montecatini, immediately at
the foot of the mountain.

Phys. prop. :—Limpid, and transparent;
no smell ; saline, but not unpleasant taste;
evolves little bubbles of atmospheric air and
carbonic acid, and leaves no deposit. It
does not undergo any change by being con-
veyed away from the spring, and is, conse-
quently, sold in the towns.

Med. prop. :—Purgative ; cooling.

SPERANZA (AcQua DELLA).—Accidentally
discovered while digging a well a few years
ago at the foot of the hill of Montecatini, when
the taste proving saline, its medicinal pro-
perties were tested, and the results being
favourable, the name of spring of Hope
(Speranza) was given to it.

Fhys. prop.: — Limpid ; transparent;
smell agreeable ; taste somewhat saline ; has
a considerable refrangent power, and pos-
sesses a greatdegree of electricconductibility.

Med. prop. :—Gentle purgative.

Sold in flagks in various towns.

ViLriNo (Acqua pEL).—Discovered in 1847
near the Torretta spring.



Phys. prop.:—Very limpid ; no smell;
taste saline, but not unpleasant; cold.

SaLuTte (Acqua DELLA).—Close to the
Leopoldine baths, Issues from argillaceous
schists, covered with travertine deposited by
springs in the vicinity. Recently discovered
in quarrying the travertine, and first ana-
lysed by Silvestri, in 1863.

Phys. prop. :—Limpid ; colourless ; with-
out smell ; taste slightly saline and bitter,
though this last property is only appreciable
to those whose palate is very sensitive; cold.

Leaving Montecatini, we arrive, in the
course of an hour, at ‘

Mox~svmyMano (Grorro oF) (Lucca).—Dis-
covered in 1849, at the south side of the moun-
tain, in the limestone rock. During the last
few years it has acquired importance from its
vapour being employed for medicinal baths.
The entrance is by steps leading down to a
vestibule, the temperature of which is 49
degs. (27} degs. C.); from hence a secon:
chamber 18 reached ; and, lastly, the princi-
pal part of the cavern, where the thermome-
ter stands at 56 degs. (31} degs. C.). This
cavern contains several pieces of water of an
elevated temperature, that farthest from the
entrance standing at 63 degs. (35 degs. C.).
It is near this spot that persons remain in
order to obtain the beneficial effects of the
vapour arising from the pools of water. The
thermometric variations in the cavern dur-
ing the course of the year are very slight,
and the air is always moist. An examina-
tion of the chemical composition of these
gases, by Professor Antonio Targioni-Toz-
zetti, furnished in 1,000 (fmrts, by volume,
and at the temperature and pressure existing
in the cavern itself :— .

Carbonicacid .....vvv0eee 365
Atmospheric air .......... 9554
Excess of nitrogen ...,.... 81

10000

Phys. prop. :—Cold.

Med. prop. :—Targioni describes the sen-
sation of this vapour as at first rather op-
pressive, but soon becoming more agreeable,
from the facility with which respiration goes
on, so that it tends to raise the spirits,
and render the person cheerful. The
vapour-baths have been found beneficial for
gout, affections of the joints, and all rheu-
matic diseases; for impaired digestion ; for
diseases of the skin ; and some nervous dis-
orders, including paralysis, &c.—dntonio
Targioni-Tozzetti ; Vivarelli.

These are the only natural vapour-baths
in Tuscany. In the south, those of Ischia,
near Naples, already referred to, are much
frequented, and produce somewhat analogous
effects. There is a bathing establishment at
the grotto. The season lasts from the be-
ginning of June to the end of September,,
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MonsumMmANO (THERMO-MINERAL SPRING
oF), (Lucca).—At a short distanco south of
Montecatini is the town of Monsummano,
situated on a hill, at the foot of which is seen
the thermal spring, where the proprietor has
Jjust erected an extensive bathing establish-
ment ; 8o that this water, hitherto unnoticed,
is for the first time made to serve for medi-
cinal purposes.

Phys. prop. :—Very limpid; colourless;
taste slightly saline, discernible by careful
examination; in contact with the air, leaves
a soluble precipitate of lime, and the same
occurs when it is boiled ; temperature 88
deg., constant during all seasons. The water
gives off vapour, which is very visible in
winter, and even occasionally in summer,
provided there be no currents of air. This
vapour is similar in composition and nature
to that of the cavern of Monsummano; tepid.

Med. prop. :—According to the statement
of various medical men it has been recently
employed with success for baths in incipient
rheumatism.

QUARRATA (ACQUA MINERALE DI), 80 called
from a villa of that name, about four miles
from the baths of Montecatini, and one from
the town of Pescia (Lucca).

Phys. prop.:—Limpid; inodorous; taste
eool, and rather saline and bitter; cold.

Med. prop.:—Purgative ; antiscrofulous;
useful in chronic ingorgements of the liver
and pancreas.—Calamaj.

CrocE (AcQua SALINA DELLA), near the
village of 8. Lorenzo a Moriano, at the left
of the village of Freddana, not far from the"
river Serchio (Lucca). Discovered in 1849.

Phys. prop.:—Cold, temperature differing
but slightly from that of the atmosphere ;
saline, agreeable taste.

Med. prop. :—Purgative.

Can be bottled and carried away for use
elsewhere, as it may be preserved for a long
time without losing its medicinal virtues.

CRrOCE (ACQUA NATURALE DELLA).—Near
the former spring.

Phys. prop. :—Cold, temperature differing
but litt'e from that of the air.

Med. prop. :—Cooling.

SALuTE (AcQua DELLA), (Leghorn).—At
the Pigna, a place from whence the water sup-
ply of the town of Leghorn, not far distant,
18 conducted by means of an aqueduct.

Phys. prop.:—Limpid, colourless; taste
somewhat bitter, but not unpleasant ; cold.

Med. prop. :—Purgative ; sold in flasks in
Leghorn.

CoLriNAJA (Acqua p1), (Leghorn).—Onthe
Monte Nero, in the direction of the Valle
Benedetta, close to the Villa Collinaja, not
far from Leghorn. Quantity furnished in
24 hours about 630 litres, or 140 gallons.

Phys. prop. :—Limpid ; devoid of smell ;
taste saline and not unpleasantly bitterish ;
temperate. . )
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Med. prop. ;—Purgative ; sold in flasksin
Lzghorn.

VaL Corsa (Acqua pr).—A few steps from
the Acqua di Collinaja (Leghorn).

Phys. prop.: —Limpid; without any
smell; sensibly bitter taste ; cold.

Med. prop. :—Purgative.

S. FeLice (Acqua D1), close to Volterra
(Pisa).

Phys. prop.:—Clear, transparent; with-
out perceptible smell; slight and not dis-
agreeable taste; cold.

Med. prop. :—Purgative.

CasaLE (Acqua SavLiNo-PurcATIVA DI),
sometimes called the Acqua p1 MoreTo.—In
the Val di Cecina, between Guardastalla and
Bibbona (Pisa),and three-quarters of a mile
from Casale; first described by Antonio Tar-
gioni-Tozzotti, in 1846, though long before
known to the peasants as a purgative water.

Geol. origin:—Pliocene marls.

Phys. prop.:—Limpid; without smell;
taste inclining to bitter, not disagreeable to
the palate; cold.

Med. prop.:— Purgative; useful in en-
largements of the abdominal viscera, biliary
calculi and abundant secretion of bile, and
in indigestion. More than half the salts it
contains are those of magnesia.—Calamay.

GELLO (ACQUA BALINO FURGATIVE DI).—
Three miles west of the town and railway
station of Pontedera, at a place called Gello
di Lavaiano (Pisa).

Geeol. origin :—Ash-gray Pliocene marls of
marine formation.

Phys. prop.:—Colourless, clear, trans-
parent; without any smell; very slightly
bitter and not disagreeable taste; cold.
Evolves a quantity of minute bubbles of gas,
which become more apparent when placed in
a glass and stirred with a rod.

Med. prop. :—DPurgative.

S. Vixcenzo (Acqua p1).—In the very
town of Pontedera. Railway station between
Florence and Leghorn (Pisa). Discovered
in 1851 in one of the strects, while digging a
well in search of drinking water.

Geol. origin :—Rises from compact strata
of reddish Tertiary clay, in the plain of the
Val d’Era.

Phys. prop. :—Colourless, limpid ; smell
brackish, like that of stagnant water; taste
bitterish, not unpleasant ; may be preserved
unaltered in flasks.

Med. prop.:—An excellent and gentle
purgative ; useful in dysentry and digrrheea ;
very efficacious in dissipating obstructions
of the spleen and liver, and especially in
jaundice.—Antonio Targions- Tozzetts,

Arcaxciorr (Acqua).—One mile and a
quarter from Colle Alberti di Lorenzano, in
the Colli Pisani (Pisa).

Geol. origin :—Ash-grey shelly Pliocene
marl, common to the whole of the Volterrano,
where it is called mattaione, and of which

this is the northern continuation. First
made its appearance in December, 1846,
immediately after an earthquake.

Phys. prop. :—Limpid ; smell, that of sea
water; taste saline, bitterish; does not
evolve or contain any sensible amount of
gas; cold.

Med. prop.:—

Pmvo b1 8. Luce (Acaua pEL).—Not far
from the station of Acqua Buona (Pisa), on
the railway from Leghorn to Rome, but
there is no road to it from thence, as there is
in the other direction from Pontedera, yvlnch
is but a few miles distant. Has been in use
for the last 20 years.

Phys. prop. :—Limpid, slight smell of sea
water ; taste saline, bitter ; cold. .

Med. prop. : — Eminently purgative.—
Calamay. .

JANELLA (Acqua D1), at the baseof 4 hill,
called the Poggio a Loglio, in front of the
ancient Medicean villa of Janella, near
Empoli (Sienna).

Phys. prop.:—Perennial: clear, trans-
parent, colourless ; no smell ; taste slightly
saline and bitter; cold; when stirred ina
vessel it evolves little gaseous bubbles, and
if strongly agitated assumes an opalescent
tinge.

Med. prop.:— Purgative. Is sold at
Florence, Castelfiorentino, and Empoli.

Cepri (Acqua p1).—In Val d’Era (Pisa).

Tong1anap1 Lucciano (Acquapi).—Seven
miles south of Pistoja (Florence). .

Phys. prop. : — Transparent, limpid,
colourless; devoid of any smell; taste
saline and earthy ; cold.

Med. prop. :—Purgative; sold at Florence,
Pistoja, and Prato.

PrLrLo (Acqua MINERALE D1).—In the Val
d'Elsa (Florence), three miles from Castel-
fiorentino, a station on the railway from
Empoli towards Rome, in a narrow valley,
on the left-hand side of the road to Gam-
bassi. Mentioned by Andrea Bacci and
Giovanni Targioni-Tozzetti.

Geol. origin:—In Pliocene marls.

Phys. prop.: — Limpid, colourless; no
smell ; taste saline; cold.

Med. prop.:—Useful in gravel, and in
enlargements of the liver and spleen, and
other gastro-erteric disorders. ~Contains a
very small proportion of salts of lime.—
Cozzi.

Lusano (Acqua p1), on the left bank of
the Elsa, at a short distance from Certaldo,
in the commune of Montaione (‘Sienna).

Geol. origin :—Rises in ash-grey Pliocene
mattaione, and the calcareous silicious tufa
immediately overlying it, both of which for-
mations are fossiliferous.

Phys. prop. :—Limpid, colourless ; with-
out any smell ; taste slightly salt, but not
unpleasant when drunk at the spring, be-
coming alkaline when artificially heated.
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Decomposes slowly in contact with the air:
after remaining a long time at rest, it
deposits some minute saline particles in the
form of erystals. Cold.

Chem. prop. :—Alkaline.

Med. prop.:—Purges gently but rapidly,
and without producing any disturbances of
the economy, whilst it also stimulates the
digestive organs. It has been long employed
in the neigh%ouring villages.— Zaddei.

BorGHETTO (AcQUA SALINO - MAGNE-
S1ACA DEL) near Poggibonsi, in Val d’Elsa
(Sienna).

Geol. origin :—Pliocene formation.

Phys. prop :—Cold.

Med. prop. :—Purgative. Sold in flasks.

Lama (Acqua DELLA) on a farm of the
same name, in Val d'Elsa, near Poggibonsi
(:Sienna).

Phys. prop.: — Limpid, colourless; no
smell ; taste saline, not unpleasant; cold.

Med. prop.:—Purgative. Sold in flasks.

Sta. Lucia (Acqua p1), in Val d’Elsa,
one mile from 8. Gimignano (Sienna), dis-
covered in 1859 ; received its name from the
church of Sta. Lucia in Barbiano, which is
close by.

Geol. origin:—In Pliocene marls.

Phys. prop.:—Limpid, colourless, trans-
parent ; left for some time in a vessel it de-
posits a saline matter on the sides, in the
form of a slight incrustation ; no smell;
taste brackish, sensibly bitter, but not un-
pleasant ; cold.

Med. prop. : —Purgative. Ismuchsought
after, and is sold in flasks.

BaxDITELLA (AcQUuA DELLA), in the Val
d’Orcia, three miles from Montalcino
e R of ash

eol. origin:— Rises out of ash-grey
Pliocene marls.

Phys. prop.:—Tolerably clear; without
any smell ; taste brackish, but not un-
pleasant ; cold.

Med. prop. :—Very similar to those of the
Tettuccio spring at Montecatini, 1,000 parts
of which contains 6:99 parts of salts, while
this contains 669, but with more sulphate
of soda, and less sulphate of lime than the
former. Diuretic, purgative, lithontritic :
beneficial in gravel and calculi.
in various affections of the gastro-intestinal
mucous membrane, in dyspepsia, diarrhcea,
&c.— Taddei. Sold in flasks.

CorraLLr (AcQua MEFITICO-ALCALINA DI).
—1In the Val di Collalli (Sienna).

Geol. origin. :—Rises in the midst of a
friable, ash-gray Tertiary rock, consisting of
granules of silicate of alumina and carbonate
of lime, agglutinated by a species of kaolin.

Phys. prop.:—Colouratthe source opaline,
owing to thedazzling white of the kaolin clay,
in which it takes its origin, though it sub-
sequently becomes perfectly limpid ; without
smell ; taste slightly saline, alkaline, and not

Useful -

unpleasant, being corrected by the carbonic
acid ; cold.

Chem. prop. :—Reaction alkaline. .

Med. prop. :—Useful when administered
internally in urinary calculi.

8. CasciaNo (BagN1 p1), 10 miles from the
Monte Sta Fiora, and three from Monte Ce-
tona, two conspicuous mountains in the pro-
vince of Sienna, close to the confines of the
Umbria.

History:—The baths are very ancient.
Bastiani, writing in the last century, describes
some travertine columns and marble pave-
ments discovered close to the spring of Ficon-
cella; he states that a sitting statueof Bacchus
had been dug up near the %aths, and numer-
ous coins of the consuls and emperors, down
to the IVth century of the Christian era. The
Via Cassia, leading from Rome into Etruria,
through Chiusi, passed at a distance of only
five miles from the baths. The name of S.
Casciano de’'Bagni, given to tho adjacent
town, remounts to the year 1340, when it
became the possession of thc Siennese Re-
public. Efforts are being made at the pre-

-sent moment to restore the baths to their

former merited importance, by the formation
of a company for keeping up the Balneatory
establishment, which is rendered of easy
access, from the proximity of the railway
from Florence to Rome viz Sienna.

The principal authors who have written
on the baths of S. Casciano are:—Ugolino
da Montecatini (XIVth century); Gentile
da Foligno, 15633 ; Savonarola, 1553 ; Andrea
Bacci, 1571 ; Jacopo Bastiani, 1733 ; Anni-
bale Bastiani, 1770; Santi, 1798; Guilj,
1833 ; and Purgotti, 1857.

Forty-three springs are enumerated, six-
teen of which belong to the town of S.
Casciano : —

1. BaeNo GRANDE; formerly called the
Bagno della terra, situated outside the gate
of the town.

Phys. prop :—Temperature 105° ; hot.

Med. use :—Administered for baths and
douches.

2. CarpaeNA CoTTa, a few paces from the
former spring.

Med. uses :—For baths.

3. BaGNoO BASSO, close to the Bagno grande.

Phys. prop. :—Temperature 1013°; hot.

Med. use :—Employed internally.

4. Acqua PawaTIcen .

Phys. prop. :—Temperature 1013°; hot.

5. ACQUA DEL SASSONE.

Phys. prop. :—Temperature 1013°; hot.

6. Acqua b1 Sta Lueia.

Phys. prop. :—Temperature 881°; tepid.

Med. application :—Used in diseases of the
eyes, owing its efficacy to the quantity of
sulphate of alumina it contains.— Purgotti.

7. Doccra ArLrA TEstaA, or Doccria pELLA
TEesTA, & quarter of a mile from the Caldagna
cotta.
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Phys. prop. : —Emits, under certain cir-
cumstances, a gmel of sulphuretted bydro-
gen, dthough Purgotti failed to prove the
existence of the slightest trace of this gas
in the analveis he made of the water. Itis
the warmest of the sprimgs at 8. Casciano;
temperature 1113 ; hot.

8. Bagxo p1 B. AxTOXI10.

Phys. prop. :—Temperature 104°; hot.

9. DoctE XTOVE

Phys. prop.: Temperature 10837 ; hot.

10. FicONCELLA (ACWTA DELLA , in Val di
Paglia, three-quarters of a mile from the
town of 8. Casciano de Bagni (Sicwnay,
and provided with a convenient bathing
establishment.

Phys. prop.:—Temperature 104°; hot.

Med. prop.:—TUsed internally is a gentle

gative and excellent cooling water. It
1t is also employed advantageously for exter-
nal use by ing, in general and partial
paralysis, and in some sordid local affections ;
and internally in gravel and calcali.

11. Bacyo vi 8. GlovANNL—

Phys. prop. :—Has the same temperature
as the Ficoncella.

12. Acaera p1 S. Giorcro.—In the same
building as the baths of 8. Giovanni.
hOtl-’hys. prop. :—Temperature 97° to 99°;

13. Acqra p1 STA. MaRIA.—
Phys. prop. :—Temperature 104°; hot.
Chem. composition.—The gases evolved
from this spring contain, according to Pur-
gotti’s analysis :—
Nitrogen .......... 750 volumes.
30

1,000 ,,

14. Bacxo pEL In'ro—Sltuated a third of
a mile from the Ficoncella.

Med. uses.—Employed internally and for |
baths,

15. LA PisciNa.—

16. Acqua pEL MoNTE SANTO DEL CoRRA-
DINL—

We are indebted to M. Manciati, the
chemist of 8. Casciano de’ bagni, for the
following reliable statistics relating to the

ear 1865 :—380 persons had recourse to the

aths, and of this number 48 used the waters
mod.lcmal{{ On the whole 407 baths were
taken, and 489 douches. The season lasts
from the 15th June to the 15th September.

Casveerst (AcQuA PURGATIVA), at Chian-
ciano, in the Val di Chiana (Sienna).

Phys. prop. :—Cold. *

NagrN1 (Umbria).—There are four springs
situated about a mile from the town, in the
direction of Rome, by the torrent Nera.

They were described by Prof. Purgotti in
1845. The three following are saline; the
fourth will be found in the group of sul-
phurcus springs.

1. Carestia [Acara pELLs).—The most
important of the waters of Narni. 3

Geol. origin :—Issues from a crevice in &
cavern in the limestone.

Phrs. prop. :—Limpid, colourless ; has no
smell: taste, bitter, somewhat saline ; when
violently shaken in a glass vessel a copious
diskngzzgement of small gaseous bubbles
takes place ; temperature constant, eold..

Med. prop.: — Efficacious in abdominal
obstructions, gastro-enteric disorders, ne-
phritic and vascular affections.— Purgotti.

2. RECENTINO (AOQUA DEL).—

Phys. and chem. prop.:—Resembles the
Carestia, but contains more chlorides and
less sulphates, and when shaken up evolves
less gaseous bubbles. Sp. gr. 1-0031.

Med. prop. :—Purgative.

3. LECINETTO (ACQUA DEL), or DELL’ ELCE.
—Owes its name to the oak tree, leccio,
which growsnear the cavern from whence the
waters issue.

Phys. prop.: — Evolves gases at the
spring ; saline, bitter, or slightly acid taste.
Sp. gr. 1-0029.

Chem. prop.:— Resembles the acqua della
Carestia.

Med. prop. :—Purgative.

Mora ALBERTI (AcQuA DELLA), situated
two miles from Narni, in the very village of
Stifone, at the foot of the hill which is
crowned by the castle of Taizano.

Geol. origin :—Issues fromalimestonerock.

Phys, prop. :—Limpid, colourless ; devoid
of smell ; taste bitter, leaving to the palate,
like the two preceding waters, a sensation
similar to that of fatty matter ; temperature
constant, cold.

VicAreLLO (AcquA pI), near Lake Saba-
tino (Rome/, at a place called Trevignano,
eighteen miles from the city. Unprovided
with anythizgadeserving the name of bath-
ing accommodation.

Geol. origin:—Issues from the crevices
of basaltic lava of an extinct volcano.

Phys. prop.:—Moderately limpid ; without

smell ; slightly acid taste; hot.
. Med. prop.:—When employed in baths it
mrd usefal hrl: ce;‘tam inveterate uterine dis-
orders, chronic dermatosis, sciatica, paralysis,
&c. When inistered internally it is
diuretic and purgative, and is frequently
prescribed to be drunk by patients in the
diseases specified, simultaneously with the
use of the baths.—Gamberini.

SALINE SPRINGS EAST OF APPENNINES.
Dlsomomz (Acqua p1),ndt far from Imola,

® For the rest of the spr.ngs at Chianciano,
group of acidulous springs. & » tee the

Phys. prop. :—Limpid; without smell;
distinct saline taste; tgml;emte. ’
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MonTe CasALE (AcavA DEL), or TETTUCCIO
RomacNoro, Bertinoro (Forli), formerly
called the Acqua b1 8. Marmvo.

Phys. prop. :—

ed. prop. :—

Acqua pEL MorLmvo; near Casola Val-
senio (Ravenna).* Ten miles from Imola, at
the foot of a spur of the Appennines, on the
banks of the Senio, close to a mill (molino),
whence its name. Hitherto it has not been
much employed.

Phys. prop. :—Limpid, transparent ; with-
out smell ; taste similar to that of the Tet-
tuccio water ; temperate.

Med. prop.:—It is wuseful in dropsy,
ﬂ::dnlar indurations, paralysis, cutaneous

isorders, &c.—Gamberini.

8. CurisTororo (AcauA p1) (Ravenna).—
Four miles from Faenza, on the road to
Brisighella, we reach a bridge over the
torrent Quartolo; after ascending which
latter for about a mile, we meet this spring,
so called after an ancient chapel in the
vicinity. The use of this water dates
back many centuries. Borsieri says that
the well was made by Astorgo Manfredi,
Seigneur of Forli, on account of the
medical virtues it was accidentally dis-
covered to possess. In fact, in the year
1495, memorable for a great outbreak of
cattle disease, one of these sick animals was
left for dead on the banks of the rivulet,
but having drank of the mineral waters was
perfectly cured.

Phys. prop. :—Colour yellowish, limpid ;
smells of sea-water; taste saline; cold, tem-
perature below that of the atmosphere.

Med. prop.:— When administered in-
ternally it is useful, among other things, as
a vermifuge; in diarrhcea, dysentery, and
some disorders of the liver, spleen, pancreas,
and mesentery.—Borsieri.

MonTE GroTo (ACQUA DELLE COLLI DI);
Bertinoro, between Cesena and Forli (Foriz).

Phys. prop. :—Hot.

ed. prop. :—

MoNTE GRroTO (ACQUA DELLE FONTI DI),
Bertinoro (Forii).

Phys. prop:—Hot.

Med. prop. :—

Ri1o ScarBa (Acqua p1); Tossignano.

Phys. prop.:—

To881GNANO (ACQUA SALSO-AMARA DI).—
On the Saterno, above Imola.

MEeLpoLA (ACQUA MAGNESIACA DI), on the
torrent Ronco, near Bertinoro (For:).

Phys. prop. :—

FraTTA (Acqua DELLA), one mile from
Meldola, near Bertinoro (Forli). Situated
close to the base of the Appennines.

Phys. prop.:—Limpid ; extremely trans-
parent; colourless; smell somewhat analo-
gous to that of sea-water; taste saline, and

@ See also acidulo-chalybeate and sulphurous groups.

rather bitter; cold. Asitdoesnot containany
quantity of free gases, it can be carried away
anywhere in flasks without injury. It has
long enjoyed considerable reputation among
the peasants, who use it, as happens in many
parts of Italy, without having recourse to a
medical man, It is sold in Bologna in
flasks.

Med. prop. :—Purgative, cooling, laxative,
and diuretic, according to the doses taken;
used in abdominal obstructions, in some
forms of chronic diarrheea and dysentery,
and in certain cases of induration of the
pancreas.—Sgarzi.

LoRreTA (Acqua SALINA p1), (Forli), de-
rives its name from that of the farm in which
it is situated, about six miles from Bertinoro,
Meldola, and Forlimpopoli, and not far from
Forli. Until lately it was classed as an
iodine water. There are two springs, dis-
tinguished as A and B, and the flasks which
are sold in commerce contain equal quan-
tities of each.

Geol. origin. :—Pliocene marl.

Phys. prop. :—Limpid ; transparent; co-
lourless ; the smell of spring A slightly recals
that of sea-water; taste very saline, and
rather bitter, though not unpleasant. Spring
B devoid of smell; taste somewhat saline;
unlt(lilterable by exposure to theair. Both are
cold.

Med. prop. : — Purgative ; useful for
strengthening the digestive functions; in
enlargements of the spleen, and obstruc-
tions ; in certain intestinal affections, &c.—
Sgarzi, Valentini.

Aspio (Acaqua DELL’), (Ancona).—About
five miles from Ancona—named from the
rivulet into which it discharges itself. The
use of these waters dates back to very ancient
times, but in common with the greater num-
ber of the mineral springs, until lately,
under ecclesiastical misrule, no care has
been shown in erecting a building for the
convenience of invalids resorting to it.

Med. prop.:—Purgative. Should be taken
with caution by persons suffering from

astro-enteric affections or inflammation,
in which they exert an irritating action;
excellent in slow liver complaints, and in
glandular disorders.—Sgarzi ; Ferri.

Acqua SoLFANINA, in the Val Zangona,
eight miles from Urbino &ll’esaro).

hys. ‘frop. :—Has a slight smell of sul-
phuretted hydrogen; taste bitter, and not
very agreeable.

Med. prop. :—Purgative and diuretic; of
utility in chronic liver vomplaints, and in
slow diseases of the stomach and bowels.—
Garelli,

SpNETA (Acqua) (Macerata).

Phys. prop. :—Cold.

Med. prop. :—

So great 1s the analogy between the waters
of the sea and those of some saline springs

§
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that we have added four analyses of the
former for comparison ; viz., those of the
Atlantic Ocean, the North Sea, the Mediter-
ranean, and the Adriatic. It will be observed
that the waters of the Mediterranean Sea
contain less salts than those of the North Sea,
and the Adriatic Sea less than the Atlantic
Ocean, oreitherof thepreceding. The weight
of the iodides in the sea-water at Leghorn has
been estimated at yyyyrop, and at Venice ab

about y5575v00-

I. A.—SALINE-10DINE SPRINGS EAST OF THE
APPENNINES,

Sarso-MaaGrorE  (Parma).—Salso-Mag-
giore is a small commune of 1,000 inhabit-
ants, on the torrent Gera, about five miles
from S. Donnino, the first station from
Parma towards Turin, on the Upper Ttaly
railway. The saline springs of Salso have
been employed for many ceuturies ; indeed,
they are asserted to have been used before
the Christian era. A manuscript record,
still extant, the authority of which is,
however, contested by Dr. Valentini, states
that they were destroyed during an earth-.

uake, in the year 589, by the fallof a part of

e mountain, and were not again brought
to light till 798, when Charlemagne awarded
the discoverer certain privileges. Some of
the springs became church property in 877,
and others subsequently. The names of
Francis I. of France, and Philip II. of Spain,
are associated in later times with these
springs, both having granted licenses for
working them.

Phys. prop. :—Smell, that of petroleum or
naptha, of which a few drops are to be seen
floating on the surface; taste strongly
saline, though not disagreeable.

Upwards of 90 wells are mentioned by
Valentini as existing at Salso Maggiore and
Salso Minore, though some of them are
abandoned. Thkey reach in some cases as
much as 240 feet in depth. Two wells,
called the RuoTa and BALLATRONE, are used
for the manufacture of table salt, and yield
respectively 14} and 12} per cent. of saline
matters. The petroleam which floats on the
surface of the Ruota is separated by throw-
ing lambs’ fleeces into the water, by which
simple means nearly a ton is obtained
annually. Valentini states that the amount
of petroleum is greatest in winter and in
damp weather, and that the smell is
strongest when the sky is overcast. It is
easy to understand that the wells, being
filled with water in winter, the oil floating
on the surface is brought within reach.
After the water has been concentrated to a
strength of 33 deg., and the table salt has
been extracted, the mother liquor is passed
into a large reservoir, where it cools, and a
small portion of salt deposits. The water is

then conveyed into the bathing establish-
ment, a commodious building, erected by
Count Aldemar, about 14 years ago.

Phys, prop. of the mother liquor :—Lim-

" pid, colourless; peculiar smell, distinct from

that of petroleum possessed by the natural
water; taste sharp, astringent, and in-
tolerable to the palate.

Med. prop.:—It excites the skin, and
exerts a modifying action on the body,
varying according to the temperature at
which 1t is used, and the temperament of the
patient. From the quantity of iodine it
contains, it has proved beneficial for the cure
of certain scrofular and syphilitic disorders,
goitre, chronic rheumatism, and arthritis.—
Vulentini.

SALvaroLA (Acqua D1), mear Sassuolo
(Parma).

Phys. prop.:—

Med. prop. :—Used internally.

Rio pE’ BaoN1 (Acqua i), 80 called from
a rivulet of that name (Ravenna) 16 miles
from the railway station of Castel Bolog-
nese, on the line between Bologna and
Ancona.

Phys. prop. :—Limpid, transparent, colour
yellowish; smell, resembling that of sea-
water ; taste, sensibly saline, inclining to
bitter ; cold.

Med. prop. :—Useful in phlogistic diseases
of the bowels, after the acute period; in
dropsy, in glandular indurations, and certain
cutaneous diseases.

BrisiGHELLA.—Spring on the right side of
the mill of Zano, on the Rio di Villa Spada
(Ravenna), eleven miles from the town and
railway station of Faenza. :

Phys. prop. :—Limpid, colourless; with-
out smell; taste bitter; cold. There are
also acidulous and sulphurous eprings at
this place, the description of which will be
found elsewhere.

Tvuro (Acqua sALATA DEL), near Casola.

CasTrROCAR0.—Val Senio (Ravenna).

1. Rupe pr Dovapora (Acqua DELLA), in
the Val di Montone (Florence), eleven miles
above the town and railway station of Forli,
on the line from Bologna to Ancona.

Geol. origin :—Issues from Tertiary strata
on the eastern flank of the Appennines.

Phys. prop.:—Limpid, colourless; taste
saline; when exposed to the air it first
becomes turbid, leaving a reddish-yellow
ochry deposit, and then regains its trans-
})larency ; it is therefore necessary to keep it

ermetically closed, otherwise it loses some
of its medicinal properties ; cold.

Med. prop.and other uses:—Ant.Targioni-
Tozzetti states that many of the inhabitants
used to employ these waters by stealth to
cook their food, as they contain no less than
68 per cent. of common salt, besides other
mineral matters; and he further remarked
that such persons became very thin, Effi-
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cacious as baths in some cutaneous diseases,
in chronic erysipelas, gout, &. When
.administered internally they act as a pur-
gative, and are useful in goitres, glandular
indurations, scrofula, and certain uterine
disorders.—Antonio Targioni- Tozzetti.

2. Frassiverr’'s SPRING, near Castrocaro .
(Florence), on the left bank of the Montone,
seven miles from Dovadola and five from
Forli railway station. There is a bathin
establishment at the spring, which is open
from the 1st May to the 30th September.

Geol. origin :—Issues from Tertiary miaxf:'

Phys. prop.:—Temperature very similar
to that of the atmosphere ; cold.

These waters contain no léss than 4'3 per
cent. of common salt.

Med. prop. and uses. :—Purgative; cxcel-
lent in glandular enlargements; useful in
scrofular affections ; rackets, even where
there is caries of the bones, accompanied by
sores ; scrofular and syphilitic tumows; in
slow inflammation of the liver and bowels,
and in disorders of the uterine system. It
is a powerful vermifuge. Such is the energy
of its action, owing to the presence of
more than (5355 of iodides and bromides,
that it needs the utmost caution in using it,
as with many persons it causes pains and
brings on diarrheea, vomitting, etc.—
Antonio Targioni-Tozzetti.

3. Sassr's Spring, Castrocaro, on the left of

the torrent. Provided with a bathing esta-
blishment belonging to a company.

Geol. origin. :—Issues from Tertiary clays.

Phys. prop. :—Cold.

4. SPRING OF THE ARCHPRIEST, Castrocaro,
on the left bank of the Montone.

Geol. origin :—Issues from Tertiary clays.

Med. prop. :—Used for baths and drinking.

5. STA. MARIA (ACQUA BALSO-IODICA DI).—
This is a spring lately discovered by Dr.
Frassineti close to the other ome, and of
very similar composition, though containing
less iodides. The Doctor has made some
baths on the spot for the convenience of
invalids.

Med. prop.:—Employed externally for
baths and internally for drinking. Useful
in gout, in rackets, affections of the bones
and periosteum, in glandular affections due
to scrofula, syphilitic complaints, &c.—
Frassinett.

Sold in Forli.

Such are the important saline-iodine
springs of Castrocaro and Dovadola, which
were first recommended to notice by Dr.
Giulj, of Sienna, so recently as 1834, in his
work entitled Storia Naturale di tutte I’acque
minerali di Toscana, ed uso medico delle mede-
sime. Since then they have acquired merited
reputation. The following table shows the
relative weight of iodides and bromides they
contain in 1,000 parts:—

! Dovadola, Sassi's Spring. Frg{ﬂ:&tl‘s Arscll:gll;l;.st‘s
. Magnesium ....  0-1444 0-0000 0-1038 0102
Todide of...... { Sodium ........ 00000 0-0746 0-0000 0000
. Magnesium ....| 00699 0-0397 0-0000 6:000
Bromide of ... { g o™ - S 0:0000 0-0000 0-0068 0-006
Total weight....| 02143 01143 0-1106 0-108

Rro Savso o1 Casriceiano (Acqua i)
(Bologna).

The springs of Rroro and the neighbour-
hood are numerous. In the Rio de’Bagni,
or Rio Vecchio, are one saline, one chaly-
beate, and two sulphurous springs; at the
Chiusa are one sulphurous and two chaly-
beate springs; and at Serravalle is another
saline spring.

SeravaLLE (Acqua b1), Castel Riolo
(Bolognay).

Phys. prop.:—Limpid, transparent, yellow
tinge; slight smell, like that of sea shells;
taste decidedly saline and bitter; cold.

Mecd. prop.:— Administered internally.
Useful in phlogistic diseases of the abdominal
viscera, provided the acute period be past,
in dropsy, glandular indurations, paralysis,
cutaneous diseases ; in certain cases of
neurosis, cerebral disturbances, &c.—Garelli.

CasTEL BoLogNESE (Acqua p1), (Bologna).

Phys. prop. :—Colourless; smell somewhat
fetid, analogous to that of sea-water ; taste
saline and bitter.

Med. prop.:— Purgative. Useful in
glandular affections. Besides this spring
there are two others at Castel Bolognese,
one chalybeate the other sulphurous. Both
are described in their proper order.

CasteL S. PieTro (Acqua p1), (Bologna).

Phys. prop.:—Not perfectly limpid or
transparent, colourless; has the character-
istic smell of sea-water; taste saline and
bitter ; temperate.

Med. prop.:—Purgative.
glandular affections.

URBINO (AcQua 8ALSA DI) (Pesaro).—Con-
tains traces of bromides. It was brought
into notice a short time ago by Dr. Vannoni.
Until very lately it was employed by the in-

Employed in



106

}mbétants in the place of salt to cook their
00!

AsPI0 (AGQUA BALSO-BROMICA DELL').—
Five miles from Ancona, on the rivulet
Aspio, and close to the saline spring of the
same name [which see].

Phys. prop. :—Cold.

Med. prop.:—Used internally in glandular
affections and to correct scrofular diathesis.

I. 5.—8ALINE SprINGS RicH 1¥ SULPHATES.

Barus or Luecca.—A drive of 17 miles
from the city and railway station of Lucca,
in the direction of Modena, following the
course of the Serchio, first through a luxu-
riant plain and then ascending the slopes of
a spur of the Appennines, brings us to the
Vaf di Lima, which unites with the Serchio
on the east, and in which are situated, close
to the point of junction, the seven build-
ings constituting the baths of Lucca. Of
all the thermal stations in Central Italy,
this is one of the most frequented, although
chemical analysis has not shown the exist-
ence in the waters of a great amount of salts;
indeed, excepting the sulphate of lime, the
medicinal properties of which are denied by
many physicians, the proportion of mineral
matter in 1,000 parts by weight is only from
1 to 1. There is, however, something more
than fashion in the use of these waters, the
celebrity of which is secular. Prof. Carina
has lately published an excellent monograph
of these baths, and from it we shall extract
many valuable details.

*  History :—Towards the close of the
eleventh century the Countess Matilda, to
whose name wg shall have to recur in speak-
ing of other mineral waters, built the bridge
of the Maddalena over the Serchio, for the use
of persons frequenting the baths ; and in the
thirteenth century, such was the importance
acquired by the springs, that they were pur-
chased, together with the adjacent territory,
by the commune of Lucca, at whose expense
buildings were erected for the convenience
of the bathers. Numerous old authors have
left descriptions of these baths, among others
Ugolino di Montecatini, Savonarola, and
Gentile da Foligno. The establishment was
kept up by the Lucchese republic, the princes
of Lucca, and the Bourbons. At length, in
1853, the Grand Duke of Tuscany handed
over to the province all the springs belonging
to the Government. The rest, being private
property, were left, as they now are, in the
hands of their pr%oriebors.

Geeol. origin :—FEocene macigno.

Med. prop. :—The baths of Lucca are em-
ployed for the cure of chronic gout and
rheumatism ; various forms of neuralgia;
skin diseases ; chronic ulcers; muscular
rigidity ; the consequences of luxations and
fractures ; intestinal catarrhs; dyspepsia ;

nephritic colics ; and numerous uterine dis-
orders.—Carina.

Uses :—Administered for baths and
douches, as also for drinking. The season lasts
from the 156th May to the end of September.
The waters are given gratuitously to all per-
sons bringing a medical certificate from the
medical man of their commune, prescribing
the waters, and the certificate of poverty
from the syndic.

1. BagNo CarLpo, or BaoN1 D1 CoRSENA,
sometimes called the Doccione.

Phys. prop. :—This spring has the highest
temperature of any.

Med. prop. :— Diuretic. Employed ex-
ternally with much success in rheumatism,
arthritic, and herpetic affections.

Close to the spring is a subterranean
chamber, partly artificial, called the Stufa.
At the entrance to this place the temperature
is the same as that of the atmosphere, but in
proceeding onwards, this is gradually re-
placed by a much higher temperature, per-
vaded with moisture.

Med. uses of the Stufa.—It promotes
perspiration, and is useful in rheumatic gout
and affections of the joints.

Finally, the slime deposited by the waters
of ﬂle Bagno Caldo are also applied exter-
nally.

2. CorONALE, DOCCE BASER.—

Phys. prop. :—Hot.

Uses.—For baths.

3. MARITATA, DOCCE BASSE.—

Phys. prop. :—Hot.

Uses.—For baths.

4. Rossa, Doece BAssk. — In the same
building as the Coronale.

Phys prop. : —Hot.

Med. prop. :—Useful for uterine disorders.

Uses.—For baths and douches.

5. DEsPERATA.—In the same building as
the Acqua Rossa, the spring being only a
fow feet from the Docce Basse.

Phys. prop. :—Taste analogous to that of
the other springs, but leaving a bitter sensa-
tion. Has the lowest temperature of any of
the springs; temperate.

Uses.—For baths and douches.

6. TrasTULLINA.—In the same building as
the Bagno Rosso.

Phys. prop. :—Hot.

Uses.—For baths.

7. St. Grovans1 (Bagyo p1).

Phys. prop. :—Hot.

Med. prop. :—When employed internally
it is diuretic, and is efficacious in irregulari-
ties of the digestive functions, and in the
disorders resulting from it. As baths it is
useful in nervous complaints.

8. BernaBo (BacNo).—

Phys. prop. :—Limpid, colourless; without
any smell ; taste similar to that of the waters
gf 1;the Villa, or if anything rather rougher;

ot.



Med. prop. :—Enjoys much. reputation in
rheumatism, arthritis,and herpes.— Carina.

9. and 10. Vizra (BaeNo Avrra).—Two
springs.

Fhys. prop.: —Limpid; has no smell;
taste sweetish; leaves an ochry deposit on
exposure to the air; hot.

Med. prop. :—Administered internally for
the cure of gravel and calculi, and as baths
in nervous disorders. The slime is likewise
employed medicinally.— Carina.

11. DeMmorr HosPiTAL éBA’ms OF THE).—
Owe their name to the family of Prince
Demidoff, who contributed largely towards
their erection.

Phys. prop. :—Hot.

Med. prop. :—Administered internally for
indigestion and concomitant disorders, and
externally for baths in nervous affections and
many uterine disorders.—Carina.

Both the spring and the hospital are em-
ployed for indigent persons.

12. CarpiNALI (BAGNO).—

Phys. prop. :—Hot.

Med. prop. :—Administered for baths and
douches in similar cases to the baths of the
Demidoff Hospital, although less efficacious.
—Carina,

Baras or Psa, or 8. Givrano (Pisa),
four miles from the city of Pisa, on the rail-
way to Lucca and Florence. Nothing could
be more charming than the situation of this
bathing establishment, at the foot of the
Monti Pisani, whose slopes up to the very
summitare clothed witholiveyards, possessing
a world-wide reputation for the excellence of
the oil they produce, while the broad plain
of the Arno stretches as far as Leghorn and
the Colli Pisani in front of the baths, and
forms a succession of vineyards and gardens.

History:—Dr. Cocchi, who wrote a treatise
on the baths of Pisa in the XVIIth century,
which from the elegance of the phraseology
and purity of diction has caused it to be
placed b{ the authors of the Crusca Academy
among the literary productionsof the country,
gives many interesting historical details re-
garding this place. He particularly describes
two columns of great antiquity, with quaint
sculptures, found at these baths, and from
which he infers that the Greeks and Etruscans
musthavemadeconsiderableuse ofthesprings.
Healsodescribes a Roman inscription existing
there in his days. We are informed that the
baths were repaired in the XIVth century, but
know little regarding them down to the close
of the XVth century, when Pietro Gamba-
corta, captain of the Pisans, built himself a
house at the springs, in order to profit by
their medicinal virtues. A Florentine force
ravaged the country round Pisa in 1505 and
destroyed the thermal establishments, which,
after many vicissitudes, were again rebuilt,
the Medicis holding possession of them as
State property for two centuries. In the
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year 1742 Francis III., Grand Duke of Tus-
cany, appointed a medical commission to re-
port on these waters, and, as the resultof their
inquiry was favourable, he ordered the re-
pair of the buildings which had been so long
neglected, and such as he left them they
are essentially now.

Dr. Torre, the able director, was kind
enough to furnish us with the statistics of
these baths, which are resorted to by about
2,200 persons annually, of whom three-
fourths derived decided advantages from
them. The number of baths taken averages
40,000, including those allowed gratuitously
to the poor.

Greol. origin :—The springs are on theline
of contact between the Secondary rocks com-
posing the Monti Pisani and the Tertiaryallu-
vium of the plains of the Serchio and Arno.
Several springs issue at a short distance apart,
but are considered by Dr. Torre to be of
similar chemical composition, differing only
in the quantity of the mineral matter they
contain and the temperature, which ranges
from 531° to 654°. X

Phys. prop. :—Temperature, tepid to hot.

Med. prop. :—They restore the vitality of
the tissues, communicating fresh activity to
the organs of which the action had become
sluggish; they are efficacious in chronic
rheumatism and in hemiparalysis, neurosis,
neuralgia, sciatica, anchylosis, &c., as also
in many uterine affections. The temperature
is regulated by the proportion of the hot
and cold waters used.— Zorre.

IL.—AcmurLous Serixes WEST OF THE
APPENINNES.

CHIecINELLA (AcQua D1).—T wo miles from
Palaia and Tojano (Pisa), the former village
being eight miles by road from the railway
station and town of Pontedera, on the
Florence and Leghorn line. There is a small
bathing establishment on the spot. .

Geol. origin: — Pliocene marls. This
mineral spring - first made its appearance
during the earthquake of the 14th August,
1846. All along the bed of the torrent
Chiecinella, which here forms the boundary
between the provinces of Pisa and Florence,
numerous gaseous emanations were formed,
and the spring of Chiecinella accompanies
one of these. On being subjected to chemi-
cal analysis, this gas proved to consist of : —

Carbonic acid, by volume.. 9498
Oxygen ,, 9 e 087
Nitrogen ,, e 445

Total.... 10000

Calamaj attributes the evolution of carbonic
acid to the slow decomposition of limestone
strata at a great depth, by means of the hydro-
chloric acid of chlorides. He proposed the
employment of this pure carbonic acid indus-
trially for the manufacture of bi;(carbonates.
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Phys. prop.:—Smells of sulphuretted
hydrogen, but this soon disappears, and is
only perceptible if the weather is very clear
and the air calm, and the quantity is too
minute to be perceived by the most delicate
analysis; taste bitter; cold. )

Med. prop. :—Used for baths in chronic
rheumatism and certain cutaneous diseases ;
is often artificially heated. Much of the
efficacy of these waters is due to the large
quantity of carbonic acid gas they contain in
solution.

Calamaj proposes the employment of the
free gas evolved for making hot-air baths,
having himself derived great benefit from
them. They produce a powerful glow in the
body, embracing the part which is immersed
in the gas. A person can enter such baths
without undressing, which is a great con-
venience; it is, however, dangerous to re-
main in them too long.—Fulippeschi, Calamaj.

8. Quirico (Acqua AcipULA DI), on the
left bank of the torrent Fortulla, near
Rosignano (Pisa); sometimes called Acqua
della Padula. Discovered in 1832.%

Both these springs are perennial.

Greol. origin :—In proximity to serpentine
rocks, and accompanied by miemmite. Very
abundant, discharging 5,000 barrels, or
60,000 gallons, in 24 hours.

Phys. prop.:—Limpid and colourless;
slightly acid and agreeable taste; cold.

Med. prop. :—Mild purgative.

S. GIORGIO (ACQUA ACIDULA BALINA DI),
near Poggibonsi (Sienna), on the left of the
torrent Drove, which flows into the Staggia.

Geol. origin:—Coarse conglomerate, con-
taining fossil shells, and resting on the ashy
grey Pliocene mails, locally termed mat-
taione ; furnishes 24 barrels, or 240 gallons,
in 24 hours. :

Phys. prop.:—Clear, transparent, and
colourless ; without smell; tasto tart,
slightly ferruginous, and not unpleasant;
evolves small bubbles of gas, which are
more abundant when it is shaken; tem-
perature below that of the air; cold.

Med. prop.:—Cooling; diuretic; of mode-
rate activity, owing to the small quantity
%f salts and carbonic acid it contains.—

0221,

CveaNo (Acqua Acmpura p1), in Val
d’Elsa, on the left of the torrent Drove,
three miles from Barberina, and three from
Poggibonsi (Sienna). Formerly known as
Bagno di Cinciano, and alluded to in the
archives of Poggibonsi of the years 1300 and
1344, from which time up to 1830 no one
appears to have mentioned it.

Geeol. origin. :—Pleistocene tufa and fos-
siliferous ash-grey Pliocene marls. The
principal springs aro three in number, and
are accompanied by copious sojffon/,or emana-

* See Acidulo-chalybeate waters,

tions of carbonic acid gas. Antonio Tar-
gioni-Tozzetli states that on placing the ear
to the ground a loud rumbling sound is
heard, like that of seething waters. On the
21st May, 1845, at 4 p.m., the sound was
noticed by the workmen to be very much
louder than usual near the large lower
crater, and they compared it to a distant lond
explosion. This sound was repeated six
times at short intervals. The proprietor of
the spring observed that the jet of water in the
crater increased or diminished contempo-
raneously during the phenomenon. [Anrtonio
Targioni-Tozzetts : Delle Acque minerali acidule
di Cinciano e loro analisi chimica; Firenze,
1845, p. 8.]

Phys. prop.:—Limpid, colourless; with-
out any smell ; taste sharp, bitter, decided,
and ruther agreeable ; cold.

Med. prop. :—When used for baths this
water enjoys considerable reputation for the
cure of certain cutaneous and rheumatic
affections. As a drink, it is highly esteemed
in enlargements of the abdominal viscera,
especially of theliver, in intestinal weakness,
and dyspepsia, and certain diseases of the uro-
poietic organs.—Antonio Targion:-Tozzetti.

It is sold by druggists in the principal
towns in this part of Italy.

Industrial application :—Of late years the
abundant emanations of carbonic acid at this
spring have been turned to account by a Flo-
rentine chemist, for the manufacture of pure
bicarbonates of soda, potash, and magnesia,
and carbonates of copper and lead. He em-
ploys the crude potash obtained in the Ma-
remme, not far off, and submits the tolerably
pure carbonate of potash to the action of these
carbonic acid emanations in shallow open
vessels, at the surface of which crystals of
bicarbonate of potash soon form. Another
process adopted is to place the carbonate in
deep vessels, taking care to keep the solution
constantly in motion, so that the bicarbonate
of potash which forms cannot crystallize,
but falls to the bottom in the state of an
opaque powder, this variety being technically
called by druggists ‘“‘snowy bicarbonate of
potash.” Bicarbonate of soda is manufac-
factured by exposing the carbonate in a moist
condition to the action of the gas. White
lead is obtained by submitting basic acetate
of lead to the gaseous emanation; carbon-
ate of lead forms and precipitates, and the
acetate remains in solution. Now that this
simple and beautiful application of the other-
wise useless carbonic acid gas evolved in such
quantities from acidulous waters has proved
8o successful, and given such remarkably pure
products, it seems scarcely possible that this
system of manufacture should not be carried on
at a great number of other springs of a similar
nature, in which there is a total absence of
sulphuretted hydrogen gas. We shall pre-
sently see how this plan has succeeded for



109

the preparation of white lead on a large scale
near 220, *

Borra (Acqua), or Acaua p1 DoraNa, in
Val d’ Arbia, eight miles from Sienna.

History:—Campani mentions the existence
of a bathing establishment at his spring so
early as the year 1290. At present, how-
ever, as there 18 no accommodation whatever,
it is the custom of the Siennese to have it
sent in barrels to the town, and artificially
heated at the house of the invalid.

Geol. orig.:—Rises in travertine, overlying
Plit’)cene marls.

hys. prop. :—Temperate.

8. FiLipro (Acaua saNTA DI).f

Phl;:s. prop. :—Hot.

8. LeororLpo.—Bathsof S. Filippo (Sienna),
Val d’Orcia.

Phys. prop. :—Temperate. The coldest of
the springs at these baths.}

VieNoxe (Baeni p1), five miles from 8.
Quirico, and eight from the railway station
of Torrenieri, in the Val d’Orcia, on the
right bank of the river, and at the foot of
the mountain on which stands the village of
Vignone (Sienna).

Historical sketch :—Giulj gives the fol-
lowing inscription, of indetermined date,
which was found sculptured in the travertine:

NYMPHIS SACER

L. TREBONIUS PATERN.
LIB. FORTUNATUS
VOTO POSUIT

S8IGNUM CUM BASIM.
ET ZEDEM F. CVR.

In 1170 the Emperor Frederick II. gave the
baths and castle of Vignone to Cardinal
Unifredo. In 1230 the baths were burnt by
the Florentine army, in the march from
Montepulciano, but a short time afterwards
they were rebuilt at the expense of the town
of Sienna. Amongst other historic persons
who frequented these baths in the XVth
century was Lorenzo the Magnificent, who
was hindered by his numerous bodily in-
firmities from attending with earnestness to
the affairs of the republic, so that he was
frequently obliged to have recourse to the
baths of Vignone, Porretta, and the Perla.
Several distinguished medical men of the
XVIth century described the baths of
Vignone, such as Savonarola, Ugolino di
Montecatini, Mengo Faentini, Gentili,
Andrea Bacci, and others.

Geol. origin :—Pliocene mattaione, over-
laid with ancient and modern travertines.

Phys. prop. :—Limpid and clear ; without
smell; acidulous taste ; cold.

Med. prop.:—Useful in baths in cutaneous
affections, sciatica, paralysis, affections of the
joints,and certain diseases ofthe uterus.—Giulj.

#* gee Acldulo-chalybeate group.
+ See also Sulphurous springs.
3 See also Sulphurous springs.

There is a bathing establishment, and ac-
commodation for invalids resorting hither
can be had in the neighbouring houses.

RaroraNo (Sienna).—

1. Sta. MaRIA DELLE NEvi (Acqua bp1),
near Rapolano (Stenna).

Phys. prop. :—Very limpid ; smell not dis-
agreeable; taste acidulous and sharp, by no
meansunpleasant. Temperaturerangingfrom
64:6° to 72'5°; cold or temperate.

Med. prop. :—Purgative; useful in enlarge-
ments o? the abdominal viscera, bilious colics,
nephritic calculi, and affections of the
uropoietic system.— Zargioni- Tozzetts.

2. 8.Gr1acoMo A PELAcANE (AcQUA ACIDULA
FREDDA DI), near Rapolano (Sienna).

Phys. prop.:—8light smell of sulphuretted
hydrogen ; taste very acidulous, not un-
pleasant.

Med. prop. :—Slightly purgative. Similar
in constitution to the Acqua dell’Arunte, of
which the medicinal virtues are well known.

3. ARUNTE (AcQUAa ACIDULA DI1), near Rapo-
lano (Sienna). A little distance east of the
baths.

Geeol. origin :—Issues in abundance from
crevices in the travertine formed by the
waters themselves, and which rests on fossil-
ferous Pliocene marls.

Phys. prop.:—Limpid, colourless; smells
of sulphuretted hydrogen, though scarcely
perceptible ; taste acidulous and pungent,
not disagreeable. Tepid. -

Med. prop.:—Diuretic; useful in facili-
tating the digestion, and in relieving chronic
affections depending on atony of the digestive
organs; in gravel, etc.—dntonio Targioni-
Tozzetts. ®

MoxTALCETO (AcQUa DI), & bathing estab-
lishment, in Val d’Ombrone (Stenna), at the
base of the western slope of the hill of
Montalceto, three miles from the railway
station of Asciano, and 26 above Sienna.
Known since the Middle Ages.

Geol. origin:—In blue Pliocene clays,
overlaid by travertine formed by the waters.

Phys. prop. :—Tepid. ‘

Med. prop. :—Used for baths and douches
in affections of the joints, chronic sores, and
herpes ; it is also used internally in gravel
and calculi.

Batus or CuiaNciANo (Sienna).—Chian-
ciano is a littletown lying at the head of the
Val di Chiana, through which flows one of
the important upper tributaries of the Arno.
It is distant 45 miles from Sienna, 5 miles
beyond Montepulciano, and about 10 from
the Torrita station on the Central Italian
railway, by means of which it is connected
with Florence, Leghorn, and Sienna.

Geol. origin:—The springs are situated
in high ground of the Pliocene formation,
consisting of alternating beds of gravel and

* See the Sulphurous springs.
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fossiliferous tufa, resting on Eocene limestone
and extensive masses of gypsum. The springs
issue close to the line of contact of the gyp-
sum with the superincumbent strata, and
have formed, in process of time, large deposits
of travertine.

History :—The antiquity of these baths is
very great. Baldassare ( Relazione delle Acque
minerali di Chianciano) quotes a passage in
the letters of Paolozzi, referring to certain
municipal regulations for their maintenance,
under date of 1287, by the Commune of
Chianciano ; he also mentions that in 1308
the towns of Montepulciano and Chianciano

disputed their right of possession over them. 1

Dr. Antonio Targioni-Tozzetti thinks it very
probable that Horace refers to these springs
when he speaks of the baths of Chiusi in the
following verses :—
¢, ... Vicusgemit invidus ®gris
Qui caput et stomachum supponere fontibus audent
Clusinis, Gabiosque petunt et frigida rura.”
Epistol. Lib, I. Epist. 15, v. 7.

Cignozzi supports the assertion by the fact
of his having found coins of the early empe-
rors at this spot.

Numerous authors wrote upon these waters
during the last century. Such were Baldas-
sare, Petrucci, and Battini; since which time,
from the progress of scientific knowledge,
the subject has been followed up with greater
accuracy by Santi, Barzellotti, Cinozzi, An-
tonio Targioni-Tozzetti, &c.

Four principal springs belong to the Royal
bathing establishment, as follows:—

1. Baras or 8. AaNEsE, anciently called
DBaths of Sellena or Sillena. The present
building, containing the baths and douches,
was erected by order of the Grand Duke
Peter Leopold, in 1787, up to which time
the accommodation was very imperfect.

Geol. origin :—Issues from travertine.

Targioni mentions a point which is im-
portant to notice regarding this spring,
naiely, that during very dry years it dimi-
nishes very considerably in quantity; and
on two occasions, in 1793 and 1825, has been
known to disappear altogether. 'Whether
this will be an argument for its being de-
rived purely from infiltration of rain water
or not it is hard to say.

Phys. prop. :—Limpid ; colourless ; with-
out smell on first examination, but if
agitated in & glass vessel, so as to liberate
the volatile gases in solution, it emits a sen-
sible smell of sulphuretted hydrogen; taste
somewhat acidulous and sharp when first
issuing from the spring, becoming bitter and
insipid by exposure to the air, with conse-
quent loss of carbonic acid. Temperature
constant ; hot. The presence of sul-
phuretted_hydrogen is recognised in it by
persons of a delicate palate. The slime it
deposits at the bottom of the reservoir is
dark ash-grey, emitting an odour of sul-

phuretted hydrogen, of which it likewise
tastes. Targioni considers the presence of
this gas to be due to the reduction of sul-
phates by the Oscillaria growing in the
water, and the nitro-bituminous matter held
in solution.

Med. prop. :—Efficacious for external use
in arthritic affections, neurosis, glandular
engorgements, etc.; administered likewise
internally.—Fabbri, Targioni- Tozzetts.

2. Bagyo Cassuccinr.—Situated between
the two springs just described. First em-
ployed medicinally in 1790, up to which
time the water was used to steep hemp.

Phys. prop.: — Limpid; without any
smell; taste roughand somewhatsharp; tepid;
Forms, after a time, a greyish deposit.

Med. prop.:—Used externally for baths;
has the same virtues, when employed inter-
nally, as the Acqua Santa, though Barzel-
lotti thinks that it is less exciting to persons
of a slight temperament than the Acqua
Santa, which is far richer in carbonic acid
gas.—Antonio Targioni- Tozzetti.

3. Acqua SANTA, or ACQUA ACIDULA DI
CHIANCIANO, anciently called dcqua Bogliora
or Acqua dello Stagno di Sellena, situated half
a mile from the baths, and one mile and a
half from Chianciano, and provided with a
suitable building.

Phys. prop. :—Limpid ; colourless; gene-
rally devoid of smell, though occasionally it
smells of sulphuretted hydrogen; when
recently issuing has a sharp taste, and
after being kept awhile becomes rough;

temperate. By the liberation of its carbonic

acid in contact with the air it leaves a
deposit of oxide of iron.

Med. prop. :—This water has been used
from time immemorial for baths and douches
and for drinking. It facilitates the digestion,
and has an important stimulating and tonic
action on the animal economy, from its ele-
vated temperature, combined with the quan-
tity of carbonic acid and sulphuretted hydro-
gen it contains. It is slightly purgative, and
18 useful in colics, diarrhoea, and dysentery.
Has been always much esteemed for the
cure of gravel and calculi of the uropoietic
organs. In certain affections it is employed
internally for douches. Although only a
secondary application, these waters are
useful when taken in baths for certain
nervous affections, relieving, if they do not
cure, rheumatism and arthritic pains,
rigidity of the joints, luxations, and some
forms of paralysis: it has also a marked
curative effect in many disorders, and in
sores, provided they be not scrofulous or due
to a vitiated condition of the body. The
waters of this spring are counter-indicated
for persons who cannot bear the shock of
such a low temperature, or have great
irritability of the gastro-enteric canal.—
Antonio Targioni~Tozzetti, Fabbri.



4. Acqua pELLA STRADA.—Close to the
building of the Acqua Santa, into which it is
conducted ; derives its name from the proxi-
mity of the road. Has been in use since
1813, and was first examined by Antonio
Targioni-Tozzetti.

Phys. prop.: — Perfectly transparent;
devoid of smell ; taste acidulous; temperate.

Med. prop. :—Purgative, milder than the
Acqua Santa.—Fabbri, Targioni-Tozzetts.

6. Acaua peLLE Docce.—Situated in the
same building as the former, with which it has
a common origin, although containing a dif-
ferent quantity of gases and salts of iron. Tar-
gioni suggests an explanation of this pheno-
menon by supposing that the Acqua Santa
is conducted through a small crevice in the
rock, so that the gases have no room to
liberate themselves, as in the case of the
spring under consideration.

Phys. prop. :—Perfectly transparent; no
sensible smell ; taste rather insipid.

Med. prop. :—Nearly analogous to those
of the Acqua Santa; used, as, indeed, the
name implies, for douches.

6. Acaua MarziaLe.—About 200 yards
from the building containing the Acqua
Santa, close to a gypsum quarry sitaated on
the side of the hill ; 1ssues from the abundant
masses of travertine it has formed.

Phys. prop. :—Limpid, quickly becoming
turbid by exposure to the air and the loss
of carbonic acid, forming a considerable
deposit of ochre; no smell; taste forru-
ginous or inky, which it loses when the
ochre has had time to separate. Targioni
ascribes the slight smell and taste of sul-
phuretted hydrogen which it acquires after
having been kept for some time in closed
vessels, to the decomposgition of sulphates by
the organic matter accompanying them.

Uses :—Proposed for internal use by
Antonio Targioni-Tozzetti, on account of
the large quantity of carbonate of iron it
contains.

The slime of the baths of 8. Agnese is dark
grey, and when dried acquires somewhat the
consistency and the appearance of clay. The
smell is analogous to that of the slime of
lakes, and that of sulphuretted hydrogen,
of which it likewise tastes. When treated
with sulphuric acid it evolves carbonic acid
and sulphuretted hydrogen gases.

Acaqua Puzzora or of 8. ALsmo.—Near
the village of S. Albino, half way between
Chianciano and Montepulciano. According
to Targioni, it derives its name from the un-
g}.oeasant smell (puzzo) of sulphuretted hy-

gen which is experienced all around
whenever the barometer falls. The crater,
from which the carbonic acid is evolved more
or less abundantly, according to circum-
stances, i8 called the Moffeta di 8. Albino.

Phys. prop. :—Limpid; without smell;
taste very pungent and somewhat bitter ; in
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contact with the air it loses its sharpness,
and deposita the iron as peroxide.

It is not employed medicinally.

VAL D'INFERNO (AcqQuA DELLA), half a
mile from Levane, and three miles from
Montevarchi, in the Val d’Arno Superiore
(Arezzo). Known to the inhabitants by
the name of Acqua Borra. It is also some-
times locally called the Bagnolo delia Mad
or dei racchitics. Mengo Faentino mentions
that in his time it was already walled in, like
a well, although neglected by medical men
up to 1854.

Geol. origin :—Rises in strata of macigno
sandstone.

Phys. prop. :—Limpid, clear, and colour-
less; taste acidulous, pleasantly pungent,
and somewhat ferruginous. en left in
contact with the air it becomes yellowish, by
the precipitation of an ocry deposit and the
evolution of half the combined carbonic acid,
besides which, when poured into a glass, the
free carbonic acid escapes in the form of
minute bubbles of gas. If well bottled and
stoppered it will keep unaltered for several
days. Temperature varying in some degree
according to the season ; oofd.

Med. prop. :—Used by the country people
for baths in complaints of the liver and
spleen ; in diseases of the skin and vascular
system ; in chronic sores, &c. Excellent for
the cure of children affected with rackets.
‘When emploged internally it facilitates the
digestion, and is advantageous in remedy-
ing the effects of atony of the stomach and
bowels; in lymphatic affections; in certain
uterine disorders; in gravel and urinary
calculi. This water, being a cooling and

- agreeable tonic drink, is often used with wine

at meal time, even by persons in perfect
health. Sold in commerce under the name of
‘‘ natural Seltzer water.”—Adntonio Targioni-
Tozzetti.

MoNTION® (ACQUA ACIDULA DI), one mile
west of Arezzo, on the right bank of the
little river Castro, in the Val d’Armo
Superiore (Arezzo). Rondinelli mentioned
it %‘1583’ under I;u nan;:o of gcqqa cetra,

. origin : —Issues from Tertiary argil-
laceous schists, in proximity to the strats‘:o
celebrated for the fossil remeins of elephants
and other large mammalia. Very abundant,
gielding 1,140 litres (250 gallons) hourly.

uch is the quantity of free carbonic acid
which accompanies this water, and the
violence with which it bubbles in escaping,
that it appears as if boiling.

Fabbroni considers that there is a close
geological and chemical connection between
the spring of Montione and those of Rio di
Chitignano and Poggiobagnoli, near Arezzo,
that of Palazzo on the Chiana, not far off,
and those of Pollajolo, Ghiora, the Madonna
della Selve, and the Nave dell’ Inferno, all
of which are acidulous.
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Phys. prop.:—Colour at times opaline,
transparent; smell very slight, when first it
issues from the soil; taste acid, tending to
styptic and ferruginous; temperature con-
stant; cold.

Med. prop.:—Generally drunk ; mildly pur-
gative; useful in calculi, and to cure the
obstructions which accompany tertian fevers.
‘When employed for baths, which is more
seldom the case, it is useful in many cuta-
neous diseases, chronic sores, and arthritic
affections.— Fabbronsi.

AMERINO (AcQUA DELLO), or Acqua DI 8.
Franceseco, near Acqua Sparta (Umbria),
about equidistant from Narni, Terni, and
Spoleto, which are 15 miles off.

Phys. prop. :—Limpid, colourless, except
after being violently shaken, when it assumes
an opaline tint, giving off minute bubbles of

at; d, has no smell; taste slightly sharp.

old.

Med. Prop.:—Celebrated in morbid affec-
tions; used with success in atony of the
ventricle and bowels, complaints of the liver
fz’nd'spleen, and in calculi and gravel.—

0Z21.

Acqua SanTA (Rome), anciently known
a8 the dequa di Mercurio ; three miles from
the city, on the Via Appia Nuova, towards
the eastern part of the Valle della Ninfa
Egeria, The Romans had a superstition
that this water would absolve from crime
and vindicate perjury. Mentioned in 1673
by Dr. Petronio.

Phys. prop.: — Limpid; without any
snigll; taste ferruginous and acidulous ;
cold.

Med. prop. :—Useful in sordid cutaneous
diseases, calculi, &. Employed for baths,
douches, and medicinally to cure obstructions
of the abdominal viscera, affections of the
stomach, asthma, chronic heemorrhoids, &c.

Acqua Acerosa pr Roma.—On the river
side, and on the right of the Ponte Milvio.

Phys. ({n-op. :—Limpid, colourless; saline
taste, cold.

Med. prop. :—Beneficial in obstructions of
the viscera, lymphatic and scrofular engorge-
ments, chronic rheumatism, uterine dis-
orders, &c.

Numerous other springs, of a similarnature
to these, are met with near Rome, both on
the Appian Wai and outside the gate of 8.
Paolo. Up to this time they have not been
examined chemically, although Gamberini
considers them to have a common origin,

II. A—AcipuLo-CHALYBEATE SPRINGS
‘WEST OF THE APPENNINES.

Rio (Acqua MARZIALE FORTE mi, situated
in the 1ron mines of Rio, about half way up
the hill, and ten minutes’ walk from the
beach at Rio Marina, in the island of Elba
(Leghorn).

Geol. origin :—Rises out of the magnesian

schists, called by the islanders bianchetio, a
metamorphic rock, containing alarge quantity
of iron pyrites, which decomposes and oxi-
dizes in contact with the air, producing sul-
phate of iron. It is little used.

Phys. prop. :—Taste styptic. Cold.

VIGNERIA (AcQua DELLA).—Like the pre-
ceding spring, rises in the iron mines of
Elba (Leghorn), and close to the beach where
the mineral is loaded.

Geol. origin:—Issues from the strata in
immediate contact with the iron dyke which
is worked at the mine of Vigneria, whence
the large amount of iron it contains.

Phys. prop.:—Limpid, colourless; taste
acidulous; saline, rather styptic, though not
unpleasant taste; subject to variations of
temperature. .

Med. prop. :—Is often drunk by the in-
habitants as a tonic, and agreeable cooling
beverage. It is allowed to run to waste into
the sea, no one having taken the trouble to
enclose it properly.

8. Quirico (Acqua DELLA MoOFFETA DI),
or OccHiBoLLERL— Close to the acidulous
spring of 8. Quirico (Pisa/, to which refer.

Phys. prop.:—Somewhat turbid ; yellowish
tinge ; smell ferruginous; taste strongly
ferruginous and acidulous. Cold.

Chem. prop.:—This spring contains in
every litre no less than 1,663 cubic centi-
metres of free carbonic acid gas, under a very
strong pressure, reduced to the normal tempe-
rature and pressure ; this gas bubbles up with
considerable force, as from the Bulicame, in
the neighbouring province of Sienna, and it
may be easily imagined that it is not possible
to make use of it medicinally, except at the
moment it issues from the ground, as it rapidly
deposits the oxide of iron it holds in solution
as a bicarbonate. Savi is of opinion that the
ores of manganese in this neighbourhood are
the product of deposits formed by mineral
springs rich in carbonic acid, as they are met
with in fissures without walls.

Med. prop.:—Important as being among
the springs which contain the most carbonate
of iron.

Aqur (BATHS oF) or D1 8. CASCIANA (Pisa).—
These baths must not be confused with the
celebrated thermal establishment of Acqui,
near Alexandria, one of the most important
in Italy, the virtues of which were well
known to the Romans. They are situated
on the left bank of the Casciana, four miles
from Lari, to which commune they belong,and
ten from the town and railway station of
Pontedera. They were formerly kgown by
other names, as the Bagni di Casciana, Bagni
delle colline di Pisa, Bagni a Acqua, Bagni alle
Acque, &c. Muratori quotes a Papal bull,
referring to these baths, and dated 1118.

Phys. prop.:—Very limpid and trans-
parent ; no smell in fine weather, but as soon
as it rains the presence of sulphuretted hy-
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drogen can be detected by a delicate nose;

taste slightly styptic; discharges 2,500 bar-
rels per hour ; temperature constant. Tepid.

Geol. origin :—Cellular travertine, formed
by the springs themselves, and resting on
Pliocene ash-grey marls. Pilla describes the
phenomena which took place here during the
earthquake of the 14th August, 1846, which
was very violent between Volterra and
Leghorn, and in which the mineral spring
of Aqui was much troubled, and the
waters became milky, remaining so until
the following day, when they returned
in a great measure to their former lim-
pidity. The director of the baths, Dr.
Chiari, observed that just before every
shock the waters bubbled up, as if they had
been subjected to gentle ebullition, and the
milky-white jet rose to the height of four or
six inches above the craters. Considerable
loss of life and property resulted from the
earthquake at Lorenzano, Casciana, and the
neighbouring villages.—(Pilla, Istoria del tre-
muoto che ha devastato ¢ paesi della costa Tos-
cana, il di 14 agosta, 1846, p. 77).

Chem. composition:—These waters contain
glairine, or pseudo-organic matter.

ed. prop. :—Stimulating and corroborat-
ing; useful in affections of the joints, white
tumours, gout, and rheumatism.

BaoNr A Morsa, near Monte Cerboli
(Pisa). Besides the sulphurous springs at
this place* thero are several important chaly-
beate springs, which originate in the same
alberese limestone. They are as follows :—

1. 8. LeoroLpo.—

d(ihem. prop. :—Very rich in carbonate of
80

Med. prop. :—Diuretic, becoming purga-
tive when taken in strong doses.

2. 8. Loter.—

Med. prop.:—Tonic; it is often drunk
with wine; useful in weakness of the
stomach, atonic congestion of-the liver and
spleen, in glandular disorders, and to counter-
act the effects of obstinate periodic fevers.
Used internally.

3. 8. Francesco, or the BAGNETTO, within
the walls of the village of Monte Cerboli.

Phys. prop. :—Transparent ; taste styptic.

4. Lo Capperra. — So called from its
vicinity to the ancient chapel of S. Giovanni
Battista, which once stood here; within the
walls of Monte Cerboli.

Phys. prop. :—Colourless; smell pungent,
acidulous, and somewhat sulphurous; taste
when first issuing from the soil acidulous,
but this. does not last long; leaves a deposit
of glairine in the conduits.

Med prop. :—Saline, purgative.

Besides these might be mentioned in pass-
ing the spring of 8. FErpINANDO, Which is
used for ll;ai;hs, and has a temperature of

1139F ., that of S. Gruserre, which has 86° F.
and that of the Scavra, formerly called pELLA
Doccra, which is saline or purgative, though
they do not belong to the class of chaly-
beate waters.

CINCIANO (ACQUA FERRUGINOSA DI).—

Geeol. origin :—Pleistocene tufa and Plio-
cene blueish fossiliferous marls. It is close
to the Acqua Acidula.

Phys. prop. :—Transparent ; no smell ;
taste acidulous. Cold.

Med prop. :—Being but slightly mine-
ralized it does not irritate, and may be con-
veniently taken with wine.*

Posero Pixer:—In the Val d’Ombrone,
four miles from Asciano (Sienna).

Phys. prop. :—Temperate.

Med. uses :—Employed for internal use.

SELVA (AcQUA ACIDULO-FERRUGINOSA DEL-
1A), by some called Acqua DELLA MADONNA
A Par1aNo, eight miles fgom Borgo S. Sepo-
Icro, and five from Caprese, in Val Tiberina
(Arezzo). Discovered in 1787.

Phys. prop. :—Limpid; colourless ; smell
that of a solution of salts of iron; taste
aci&ulous, pungent, and somewhat styptic.

Med. prop. :—TUseful in combatting the
effects of the periodical fever of the Ma-
remme, in re-establishing the digestion, and
during convalescence from gastric and ty-
phoid fevers; in hyperemy of the liver;
gravel ; calculi, etc.—Casants.

RONDINELLI (ACQUA FERRUGINOSA-GASS0SA
o1), Chitignano, in Val d’Arno Superiore
(Arezz0). This spring is near the torrent
Rio, which flows at the foot of the hill on
which is built the village of Chitignano.

Phys. prop. : —Colourless ; extremely
limpid ; no smell; taste tart and agreeable;
cold; can be bottled and conveyed anywhere
without alteration.

Med. prop. :—Possesses same virtues as the
neighbouring spring of the

Rro p1 CHiTiGNANO (AcQua DELB, which
rises near the ravine of Rio, on the left bank
of the torrent Rassina, three miles above the
spot where this discharges itself into the
Arno, and 12 from the city of Arezzo. De-
scribed by Count Pier Francesco Ubertini in
the year 1666. .

Geol. origin :— Calcareous schists, forming
the eastern slopes of Monte Cerreto.

Phys. prop.:—Limpid ; without smell ;
taste pungent, and tolerably acid and styptic,
especially when first issuing from the rock,
but by no means disagreeable. When asolid
body is plunged into this water it evolves a
quantity of little bubbles of carbonic acid
gas, and if gently heated the gas escapes so
copiously that the water, still merely tepid,
appears as if it were near the boiling point,
such is the violence of the agitation which

* See also Sulphurous waters.

® See Acidulous waters.
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ensues. The bicarbonates amount to 16
parts by weight in 1,000. The tempera-
ture was found to be only 67°, even when
the ambient atmosphere was 75°.

Med. prop. :—Efficacious in restoring im-
Pa.ired digestion and invigorating the assimi-
ative functions ; in gravel, calculi, vescicular
catarrhs, and other similar affections; in
gout ; and in liver complaints.— Taddei.

Buca pEL TESORO (ACQUA FERRUGINOSA
©Ass0ssA DELLA), Chitignano, in the Prato
della Lama, on the left bank of the torrent
Rassina (Florence). These springs, long used
by the villagers, were first examined by
Prince Louis Lucien Bonaparte, who sought
to induce the proprietor to sell them for me-
dicinal purposes.

Geol. origin. :—There are two springs,
differing rather in the quantity than the
quality of the mineral constituents. Both
rise in calcareous schists.

Phys. prop. :—Both springs are ferrugi-
nous. Limpid and colourless when first they
issue from the ground; without smell ; acidu-
lous taste, partaking of that of iron, especially
the first spring, and more so when first they
rise from the soil. On exposure to the
atmosphere minute bubbles of carbonic acid
are evolved, and the water acquires a turbid
state, and loses its ferruginous taste. Tem-
perature constant, 55:5°; sp. gr. of the
first spring, 1:0010.  Differs but little from
the water of the Rio di Chitignano, which
is close by and of similar origin.

Med. prop. : —Useful, like the spring of the
Rio di Chitignano, in gastro-enteric weak-
ness, and atonic debility of the whole
organism. Isadvantageous in enlargements
of the liver and spleen. Being rich in car-
bonic acid it is generally more advisable to
drink it at the spring than in bottles. This
water is likewise used for baths in cases of
ulcers, scrofular sores, and chronic or atonic
eruptions of the skin.—Buonamici.

Sold in flasks in Florence.

LeoNa (Acaua pr), at the foot of the
Poggio Asciutto, close to the road leading
from Levane to the Arno, at the ford of the
Navicella, in the Val d’ Inferno, and four
miles from the railway station of Monte-
varchi (Arezzo).

Geol. orig.:—Tertiary schisti galestrini.
Furnishes 960 barrels, of ten gallons each, in
twenty-four hours.

Phys. prop. :—Limpid, colourless; with-
out any smell; taste acidulous, pungent;
leaves a styptic sensation when drunk at the
spring. Temperature constant; cold.

PONTEFOGNO (ACQUA ACIDULA MARZIALE
p1), in the Val d’Arno Superiore, in the
commune of Reggello, two miles from the
village, on the western slope of the Prato
Magno mountain, and on the right bank
of the Rio Cascese torrent. The nearest
railway station is Figline, seven miles off.

Phya. prop. :—Clear, transparent, colour-
less; ywitho?lt smell; taste Dbitterish and
sharp, rendering it agreeable to the palate.
Temperature, 64°:5 to 65°5, the atmosphere
being 73° to 77°. Cold.

Is sold in commerce.

GuBBIO (ACQUA FERRUGINOSA DI), on the
farm of 8. Cipriano. Examined by Fabbri,
in 1854.

Phys. prop. :—Limpid, colourless; with-
out any smell; taste rather astringent;
when shaken up it evolves little bubbles of
carbonic acid gas. Temperature 48°, the
atmosphere being 64°:5; sp. gr. 1:0006 ;
cold. It contains 130 cubic centimetres of
carbonic acid per litre.

GusBIo (AcQUA FRRRUGINOSA DI), on the
farm of Bellugello. Examined likewise by
Fabbri in 1854.

Phys. prop.:—Limpid, colourless, devoid
of smell ; taste somewhat astringent. When
shaken up it evolves little bubbles of carbonic
acid, Temperature 66, the atmosphere being
at 77°. Temperate. Spec. gr. 1:0014. Con-
tains 140 cubic centimetres of carbonic acid
per litre.

MonTE CasTELLO VIBIO (ACQUA ACIDULA
FERRO-MAGNESIACA DI), near Todi (Umbria),
two miles from Monte Castello Vibio, at the
height of a few metres above the level of the
Tiber. Discovered in 1862, and examined
by Purgotti, in 1865.

Phys. prop. :—This water is not limpid,
probably owing to the presence of slight
traces of carburetted hydrogen; devoid of
smell at the spring, but after long agitation
in a tube manifesting a slight smell of bitu-
men or naphtha ; taste at first somewhat acid,
and then becoming styptic and bitterish;
slightly unctuous to the touch.

S. Viro (AcQua ACIDULA FERRO-MANGA-
NESIACA DI), below the ruined castle of S.
Vito,and not far from the farm of the Casacce,
near Orvieto.

Geol. origin :-~Issues from the fissures of
a calcareous rock.

Phys. prop.:—Extremely limpid, colour-
less ; without smell, even after having been
shaken up for a long while in a tube; taste
at first acidulous, pleasant, and refreshing ;
rather styptic. Temperature 50°, Cold. lit
does not disengage any gases naturally, but
when shaken up violently the imprisoned
gases are liberated and rise to the surface
with considerable force, forming a constant
stream of bubbles.

BuoN RIPOSO (AcQUA ACIDULO-MARZIALE
DEL) (Umbria).

Phys. prop. :—Cold.

Med. prop.:—Administered for internal
use.

ViTERBO (AcQua RossA).—Near Viterbo.

Phys. prop.:—Limpid, colourless; taste
ac;ai and ferruginous; temperature 567°;
cold.
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Med. prop. :—Used in atony of the diges-
tive system ; inslow diseases of the uropoietic

organs; uterine disorders, and nervous
spasms. It is advantageously drunk with
wine, during convalescence from fevers.—

Gavrells.

VITERBO (ACQUA DELLA GROTTA).

Phys. prop. :—Colourless, limpid; slight
smell of sea-water; taste sub-acid and fer-
ruginous ; produces calcareous incrustations
of an ocry-yellow colour, and evolves car-
bonic acid gas. Sp. gr. 1'091. Hot.

ACIDULO-CHALYBEATE SPRINGS EAST OF THE
APPENNINES.

SAr80 MAGGIORE (ACQUA FERRUGINOSA D;&
(Parma). Discovered in 1859, and analys
by Prof. Piazza.

Phys. prop. :—Limpid, colourless ; without
any smell ; taste decidedly ferruginous; when
left for some time in contact with the air it
forms a yellowish precipitate, which, having
been separated by filtration, the water loses
its former ferruginous taste : after continued
evaporation it acquires a marked saline
taste.

Phys. prop. :—Temperature the same or
less than that of the atmosphere. Cold.

54180 MAGGIORE (ACQUA FERRUGINOSA DI)
(Parma). Discovered in 1860, close to the
salt works. This spring has been conveyed
into a charming grotto formed for its recep-
tion, lined with stalactites and rockwork,
arranged in the most admirable manner by
the Marquis della Rosa.

Phys. prop. :—Limpid, colourless ; slightly
bituminous smell ; styptic; taste at first fer-
ruginous, and then bitter and saline. When
left exposed to the atmosphere small bubbles
gf carbonic acid gas escape, leaving an ocry

eposit.

CastrLLACCIO (Acqua D1), Imola (Bologna.)

1st spring C:—

Phys. prop. :—Limpid and colourless ;
taste ferruginous.

2nd spring D :— .

Phys. prop. :—Colourless ; smell of sul-
phuretted hydrogen ; taste ferruginous. *

CasTEL S. PIETRO (ACQUA MARZIALE DI),
on the left bank of the torrent Sillaro
(Bologna).t

Phys. prop. :—Temperate.

Med. prop.:—Employed for internal use,

CasteL BoroGNESE (Acqua pI).

Phys. prop. :—

Med. prop. :—Employed for internal use.

Pravoro (Acqua bi1), (Bologna), between
Bologna and Florence, and near the base of
the Appennines.

Phys. prop. :—Colourless, and perfectly

* 8ee also the Baline and Suphurous Waters of
Castellaccio.

l1-¢e8ee also the Saline Sulphurous Springs of this
place.

5

t, has no smell ; taste styptic and
somewhat ferruginous. Cold.

Med. prop.:—This water is drunk by the
people of the neighbouring villages in those
cases in which chalybeate waters are pre-
scribed.  Its styptic action is moderated by
the cathartic salts, so as to render its medici-
nal application more extensive.—Gamberini.

COLOMBARINO (ACQUA MARZIALE DEL), On
the side of the rivulet of the same name at
Brisighella (Ravenna), eight miles from the
town and railway station of Faenza. Dis-
covered in the year 1819.

Phys. prop. :—Limpid, colourless; smell
ferruginous; taste astringent; temperature
constant ; cold. *

ViLia SrapA (AcQuA MARZIALE DI).
Brisighella (Ravenna); on the right bank of
the torrent from whence it derives its name,

Phys. prop.:—Limpid and colourless;
when exposed to the air it forms an ocreous
deposit; smell and taste ferruginous; cold ;
temperature in summer below that of the
atmosphere.

Med. prop. :—Has been employed by the
medical man of the village, as also the other
springs at this place, and found by him to te
very efficacious.

CHivusA (AcQUA FERRUGINOSA DELLA), in
the middle of the valley of the Senio, at
Castel Riolo (Ravenna).

Phys. prop. :—Limpid, clear, and trans-
parent ; peculiar but not strong smell ; taste
rather unpleasant and ferruginous ; cold.

Rio VEeccHio (AcQua FERRUGINOSA DI),
Castel Riolo (Ravenna).

Phys. prop.:—Limpid and transparent;
very slight smell ; taste somewhat styptic
and ferruginous ; cold.

Med. prop. :—Applicable in vascular affec-
tions where not organic; in numerous
uterine disorders, dyspepsia, flatulency, &c.
—Gamberini.t

TossioNANO, AcQUA DI (Ravenna).

Phys. prop. :—

S. ALBERTO, ACQUA DI (Ravenna).

Phys. prop. :—Cold.

Rio DELLE PIETRO (ACQUA FERRO-MAN-
GANICA DEL), near Castrocaro, Val di Mon-
tone (Florence).

Casora VAL SEN10 (ACQUA MARZIALE DI1).
—On the Rio Peschiera, at a few yards from
the village of Casola Val Senio (Rarvenna).
No analysis.

Phys. prop.:—Limpid ; taste acidulous;
styptic.

Isora Farnese (Acqua pr1).—(Pesaro and
Urbino).

Phys. prop. : —Tepid.

VALLE ZANGONA (ACQUA ACCIAJATA DI),
in the valley of the same name, and in the
commune of Gindoccio, eight mjles from
Urbino and fifteen miles from Pesaro.

* See also the Saline-Iodineand Sulpharous groups.
+ Sce Saline and Sulphurous groups.L
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Phys. prop.:—Limpid and colourless;
when violently shaken up in a tube it evolves
a slight smell of sulphuretted hgdrogen;
taste that of sulphurous water, and slightly
saline and bitter; temperate.

Med. prop. :—Is useful when it is required
to have a chalybeate water combining a
gently purgative action.—Purgotti. *

OrsiNo (Acqua pELL), Loreto (Ancona).

Phys. prop. :—

Varaxo (Acqua b»1), near Camerino
(Macerata).

Phys. prop. :—

CiNeoLr (Acqua p1) (Macerata).

Phys. prop.:—

III.—SuLpHUROUS SPRINGS WEST OF THE
APPENNINES.

Acqua PuzzoLENTE, on the farm of Li-
mone, near Leghorn; mentioned by Gio-
vanni Targioni-Tozzetti, in 1768. Provided
with a very convenient bathing establish-
ment, much frequented by the Livornese.

Phys. prop. :—Limpid ; smell and taste
that of sulphuretted hydrogen ; cold. Orosi
considers the presence of sulphuretted hy-
drogen as due to the decomposition of sul-
phates by organic matter.

Med. prop. :—Useful in certain affections
of the glands and joints, &c., and is arti-
ficially heated.—Orosi.

Used for drinking and for baths, and is
sold in commerce in the neighbouring
towns.

Barus or S. MicueLE, in Val di Cecina.

Phys. prop. :—Hot.

Geol. origin:—At the line of junction
of the gabbro and alberese limestone with
an intrusion of serpentine, which formed
the fissure through which the water issues.
~ Med. prop. :—Used for baths, and is much
esteemed for the cure of rheumatic and cu-
taneous disorders.

Baex1 A Morsa, in Val di Possera (Pisa),
near the village of Monte Cerboli. Derives
its name from the chapel of Morba, which
once stood near this place. The climate
is salubrious, and the situation convenient,
as the high-road from Volterra to Massa
passes before the baths, which are about five
miles from the railway station of the Saline.

History :—There was a bathing estab-
lishment here in the middle ages, the
Florentine republic having rented it,
so early as 1389, from the republic of
Volterra, soon after which they erected
convenicnt buildings for the wuse of
invalids. 'When visited by Fallopius, in
1552, they were abandoned and reduced to
ruins: the present buildings date from the
commencement of the century.

Geol. origin :—Described by Murchison
as in the same line of fracture as the baths

® See Saline and Sulphurous group.

of 8. Michele and the lagoons of LardareLio,
and produced by the same geological dis-
turbance. The numerous springs issue
from the crevices of a compact mouse-gr:dy
alberese limestone, of the Cretaceous period,
and are as follows—the first three being in
the building itself, and the next two con-
tiguous to it.

1. Cacro Cotro.

Phys. prop.: — Perfectly transparent;
pungent; smell of sulphurctted hydrogen
and toasted cheese, whence its name; taste
almost insipid, containing abundance of
glairine ; hot.

Med. prop.:—Used for baths.

2. S. ADELAIDE.

Phys. prop. :—Transparent; smell of sul-
phuretted hydrogen ; taste sweetish ; tem-
terature 54° F.

3. 8. CamiLro.

Phys. prop. :—Transparent ; smell of sul-
phuretted hydrogen ; taste acidulous ; tem-
perate.

Med. prop. : —Saline, purgative ; employed
internally. Contains a large quantity of
carbonate of soda.

4. Acqua peL Prano.—Outside the Vol-
terra gate of Monte Cerboli.

Phys. prop.:—Transparent; smell, that
common to hot water ; taste insipid ; tem-
perature 85:5° F.; hot.

Med. prop.: —Used for baths,

5. S. RamMonDo.

Phys. prop.:—Smells of sulphuretted
hydrogen ; taste somewhat acidulous.

The sulphurous springs of the baths of
Morba are used in cutaneous and rheumatic
diseases.—Giulj.

Besides these there are four chalybeate
springs ; those of La Cappella, S. Leopoldo, S.
Luigi, and S. Francesco, and lastly, those of
La Scala, Sta. Catterina, and S. Giuseppe,
which have no distinctive character.

Pexra (Acqua DELLA).—Half a mile from
the Bagni a Morba; formerly called the
Bagnolo. Giulj states that these waters were
held in Buch repute by Lorenzo il Magnifico,
that he had them locked up, and the key
sent to him to Florence, lest any one should
meddle with them. (Storia Naturale di tutte
le Aeque Minerali di Toscana, tom. i, p. 87.)

Geol. origin :—Compact calcareous rock.

Phys. grop. :—Transparent ; smells of sul-
phuretted hydrogen; taste somewhat styp-
tic and sweetish, in common with many
sulphuretted waters ; hot.

Baext pr Macerero, or pEL Doccro, in
the Val di Merse (Sienna). Once celebrated,
but now neglected, and without accommoda-

tion for bathing.
Phys. prop. :—Hot.
Med. prop. :—Useful in rheumatism and

pains in the joints, but especially in cutane-
ous disorders.—Campani.
Perrioro (Baenr p1).—In the commune
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of Montalceto (Sienna), on the banks of the
torrent Farma, and not far from Asciano,
in the Val di Merse, following the road from
Sienna to Grosseto.

History:—Celebrated in the middle ages
for its bathing establishment, but now al-
most abandoned.

Geol. origin :—Eocene frmation.

Phys. prop. :—

. prop.:—Prescribed for baths in
rheumatic affections and sores.—Campani.

RaroraNo.—In the upper Val d’'Ombrone
(S:epna), a village of 1,100 inhabitants, pos-
sessing modest accommodation for persons
who go there for the sake of the baths, and
a railway and telegraphic station on the line
from Florence to Rome vid Sienna. Three
bathing establishments are erected at the
respective sulphurous springs, each of which
has connected with it one of the three chaly-
beate springs.* The difference between the
several waters of each class is rather to be
agcribed to the quantity than the quality of
the mineral constituents, which has led to
the belief that at a considerable depth they
have a common origin.

1. RaPoLANO (BAGNO €ALDO DI).—A small
bathing establishment, half a mile by road
gom the town, and close to the railway sta-

on.

History :—The reputation of this spring is
ancient. Cav. Pecci states that so early as
1309 invalids resorted thither from distant
Places. The Siennese republic, on several
occasions, improved the accommodation at
these waters, and thus numerous ancient
and modern writers mention them in their
writings.

Geol. origin :—Surrounded by abundant
deposits of pale cream-coloured travertine,
which cover the yellow Pliocene fossilifer-
ous sands, so extensively developed in this
province, where they are known as creta,
and not many hundred feet from a circular
crater, 260 feet in diameter, and 16 in
depth, called the Mogfeta, in one corner of
which is a little cavern, which emits car-
bonic acid, as also happens, whenever the
barometer is low, from the bottom of the
crater. The mass of water issuing from the
spring i8 very considerable, being 656,400
litres, or 144,580 gallons in 24 hours. On
account of its whiteness and beauty the
travertine of Rapolano is much esteemed
for architectural purposes.

Phys. prop.:—Hot.

Med, prop. :—Used for baths and douches.
Efficaciousin rheumatic diseases. It possesses
detersive antiseptic virtues in ulcers and
sores, and is useful in numerous cutaneous
disorders.— Turgioni- Tozzett:.

2. 8. G1acoMo A PELAcANE, (Rapolano).—
Two springs, the first of which, discovered

® See Acidulo-chalybeate Springs,

by Antonio Targioni-Tozzetti, in 1842, and
called by Buonamici degua fervo-sulfurea,
is used for baths.

Phys. prop.:—Always limpid; seen in
the mass has a pale greenish blue tinge ; by
transmitted light, however, it is colourless;
taste slightly sharp and pungent, associatod
with that of sulphuretted hydrogen, the
smell of which is manifest to the senses;
after a lapse of time it deposits marble-like,
white incrustations, accompanied by sul-
phur; temperature constant; temperate.

Chem. and med. prop.:—Contains the
same elements as the springs of Rapolano,
Sta. Maria delle Navi and Arunte, whence
its medical applications are similar.— Buona-
mici.

The second spring is called by Buonamici
the Adcqua acidula fredda di Rapolano, and
will be found described with the acidulous
waters.

3. Ammasoro (Acqua p1), or CoLLg,
formerly called the Bollore; a bathing
establishment on the left bank of the ravine
of Colle or Palacane, between the villages of
Armajolo and Rapolano, on the road from
Sienna towards the Val di Chiana. .

Geol. origin:—Issues from ash-grey Plio-
cene marl, resting on alberese limestone.
Is so abundant, that it supplies the hy-
draulic power for turning mills lower down,
the quantity being 413,644 litres, or 91,088
gallons, in 24 hours, alike in dry and wet
weather.

Phys. prop. :—At first, perfectly limpid,
although there soon forms on the surface a
thin opalescent film, which in some measure
becomes white ; smell somewhat that of sul-
phuretted hydrogen ; taste bitter, associated
with that of sulphuretted hydrogen ; after
having been left at rest in a vessel it evolves
little gaseous bubbles on being shaken; in
contact with the air it forms a very insig-
nificant deposit of sulphur. Tepid.

Med. prop.:—Employed in atony of the
limbs, skin and nervous system; in general
and partial paralysis, provided it be not in-
veterate ; it is also very cfficacious in chronic
arthritic and rheumatic affections, sciatica,
atonic gout, anchylosis, neurosis, St. Vitus’
dance, and laxity of the muscular system.
These baths have likewise proved very bene-
ficial in glandular engorgements, swellings of
the joints, white tumours, and in many cuta-
neous disorders.—.dntonio Targioni- Tozzotti.

4. Sta. Mania perLe NEvi (Acqua SuL-
FUREA DI)—Not far north of the baths of
Rapolano. .

Geol. origin.— This spring burst forth
spontaneously in 1838, from a fissure in the
travertine, under which it had been hidden
up to that timo. Abundant, no less than
120,336 litres, or 26,400 gallons in 24 hours.

Phys. prop. :—Light ircenisbblue colour,
like that of sea-water, when seen by reflected
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light, Lut colourless and limpid by trans-
mitted light; has a strong smell of sul-
phuretted hydrogen; taste slightly bitter,
combined with that of sulphuretted hydro-
gen; forms a white deposit, partaking of the
appearance of marble. Hot ; temperature
constant.

Med. prop. :—The same as the baths of
Ragolano.—Antmio Targioni- Tozzetti.

. FiLiero (BAGNI D1).—A bathing estab-
lishment, one mile from Campiglia d’Orcia
(Sienna), close to the great road from Sienna
to Rome, and somewhat before reaching
Radicofani: nearest railway station, Torre-
nieri.

Thess baths are very ancient, and are
mentioned in a MS. preserved at Sta. Fiora,
bearing date 1353.

Geol. origin :—The waters issue from the
prodigious masses of travertine they have
themselves deposited in the course of ages,
and which overlie the alberese limestone and
serpentine on the slope of Monte Zuccolino,
extending to the torrent below, which carries
away the sediment as fast as formed. They
are celebrated for the remarkable natural
Bhenomena they present, and which have

een largely dwelt upon by geologists and
travellers, yell, among others, describing
them as an 1llustration of one of the most
important geological operations of the his-
toric period.

Phys. prop. :—Hot.

Industrial applications:—The travertine
is highly prized for architectural purposes,
for, besides its homogeneity, it is soft, and
easily sawn and sculptured when freshly
quarried, and acquires considerable hardness
on exposure to the atmosphere. At the
commencement of the present century Dr.
Leonardo Vegni devised a plan of taking
casts of objects in suitable moulds, into
which the water is allowed to flow until they
are entirely filled with the calcareous de-
posit commonly called in Tuscany tartaro.
Asg this tartaro hardens on exposure to the
air it is very suitable for architectural orna-
mental details, especially as any suitable tint
can be given by adding colouring mineral
matter to the water in its flow into the
moulds.

The position of a body which it was
desired to envelope in a calcareous coating,
was found by Vegni to be a matter of impor-
tance; he observed that when immersed in
the water horizontally, it becomes coated
with a friable deposit; but this is harder
the more the inclination given to the ob-
ject, attaching itself with greater difficulty,
the hardest coating of all being that formed
around a body suspended vertically in the
water. The tartaro takes the finest impres-
sions, a8 of a seal or medallion, imitating
biscuit, but it acguires a yellowish tint from
long exposure. Now-a-day, medallions, and

such like small work of art, are so extensively
made, that their preparation has really be-
come a branch of commerce, travellers pur-
chasing them as reminiscences of their visit
to a place. It is not, however, by any means
exclusively here that the calcareous deposit
of mineral springs is utilised in such a man-
ner, for there are many others, spe;cw.lly in
France. The proprietor of the spring of St.
Allyre, in the very town of Clermont Fer-
rand (Puy de Dome), deserves special notice
for the taste he has shown in procuring clas-
sical models for medallions and otl.ler objects,
which are sold at a very small price.

Med. prop. :—Used externally for baths
and douches in rheumatic affections, para-
lysis, and cutaneous disorders. .

Not far from this is the chalybeate spring
called Acqua Santa. :

Quexcero.—In Val d'Elsa, half way
between Colle and Chiusdino (Sienna),
three sulphurous springs are met with, as
follows :»—

1. Acqua DB PEGALOTTI.

2. ACQUA DELLA CABA NUOVA.

3. Acqua D1 GIUNCARELLO.

Peraco (Acaua pEL BaeNo br), called
from the name of a village situated on the
north slope of the Val d’Arno Superiore,
four miles from the railway station of Ponte
a Sieve (Florence).

Phys. prop. :—Transparent ; smells of sul-
phuretted hydrogen; taste sweetish; tem-
perate.

BaaNo D1 FoNTECCHIO (ACQUA ALCALINO-
SULFUROSA DEL), about two miles and a half
east ofthe town of Citta di Castello (Umbria).
These baths have been known for several
centuries, having been in use in 15673, though
neglected at present.

Greol. origin :—Issues from marly strata of
of the Tertiary period. i

Phys. prop. :—Extremely limpid ; colour-
less ; slight sulphurous smell; taste some-
what bitter, but not acid, rather nauseous;
cold.

Med. prop.:—Suited for baths and
drinking.

TRIPoNZO (ACQUA TERMO-SOLFUROSA DI),
on the river Nera, a mile from Triponzo,
near Spoleto (Umbria). .

Geol. origin :—Seven springs issue from
the calcareous rock, at the distance of a few
feet from each other. .

Phys. prop.:—Colourless; limpid; smell
that of rotten eggs; taste similar to that of
water through which a current of sul-
phuretted hydrogen had been made to pass ;
destitute of free carbonic acid ; tepid.

Gusnsio (Acqua soLFURrosA pI).—On the
farm of Montelujano, near the town of
Gubbio (Umbria).

Phys. prop. :—Limpid ; smells strongly of
sulphuretted hydrogen, even at a consider-
able distance from the spring, in fact it con-
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tuins } of its volume of this gas; taste some
wl;s.t fatty. Sp. gr. 1'0012, Temperature
cold.

Buricamr.—Formerly Lake Avernus, five
miles from the town of Viterbo (Viterbo).
Once important, — supplying the Roman
baths known as the Aquae Caja, of which
the ruins are yet to be traced,—but now ne-
glected.

Phys. prop.: — Bubbles up abundantly
from the centre of the crater, which has been
formed by the calcareous deposit of the
waters. Evyolves a large quantity of car-
lﬁontic acid and sulphuretted hydrogen gases.

ot.

Med. prop.: — Two baths exist at the
spring, where invalids have the benefit of
enjoying the salutary effects of the waters
under the open canopy of heaven, from want
of better accommodation.

Virerso (BaTHS oF).—Close to the town,
65 miles from Rome, towards the base of
Monte Cimino. Strabo mentions thess baths
(Geographie, Uib. v.), and also Martial (Epis.,
lib. vi.). The thermal establishment re-
cently erected is very spacious and conve-
nient, and containe three springs, the Cro-
ciata, the Bagnolo, and the Acqua della
Grotta ; this last is a ferruginous spring.

Geol. origin :—Issues from the volcanic
rock.

1. Acqua DELLA CROGIATA.—

Phys. prop.:—Colourless, smells of sulphu-
retted hydrogen ; taste somewhat acidulous;
evolves sulphuretted hydrogen and carbonic
acid gases, and produces incrustations of
carbonate of lime and oxide of iron. Tem-
perature, 51°C. Hot.

Med prop. :—Used for baths in rheumatic
diseases, affections of the skin, anemia, and
arthritic lesions.

2. AcquA DEL BagNorvo.—

Phys. prop. :—Colourless, limpid ; slight
smell, partaking of that of sulphuretted hy-
drogen and sea-water; taste somewhat acidu-
lous. Evolves sulphuretted hydrogen and

carbonic acid gases, and produces calcareous
incrustations. 8p. gr. 1:364, Temperature
53°C. Hot.

Med. prop. :—These waters are very effi-
cacious as baths in diseases of the skin gene-
rally ; as douches, simultaneously with the
baths, they are often useful in paralysis, an-
chylosis, and to alleviate rheumatic and ar-
ticular affections; in baths, and as drink,
they are of great utility in enlargements
and obstructions of the spleen, liver, and
mesentery, and in chlorosis and various
uterine disorders ; internally they are used
in diseases of the uropoietic organs.—Ga-
relli.

3. GROTTA (ACQUA DELLA).—

Phys. prop. :—Limpid, colourless, havin,
a slight smell of sea-water, and a sub-acid,
ferruginous taste; produces calcareous in-

crustations, of a brownish-red tinge, from
the presence of oxide of iron ; hot.

4. TORRETTA (ACQUA DELLA).—

Phys. prop. :—Hot.

This spring, notwithstanding its tempe-
rature of 137°F., was found by Cozzi to con-
tain living organic matter, the precise nature
of which 18 not known.

The slime of the baths of Viterbo has been
long employed for medical purposes in the
hospitals of Rome, and is efficacious for ex-
ternal application in numerous diseases. The
analysis from specimens from two of the
springs is given by Poggiale, as follows :—

No. 1.
Sulphur .o.vvveviiaenees 22732
Sulphate of lime .,...... 0°113
Carbonate of lime ........ 0°087
Carbonate of iron .....00s 0237
Chloride of calcium .,.... 0006

Silica and silicates........ 65768
Organic matter ........., 21'037

Total, by weight.... 99980

No. 2.
Sulphate of lime

3:274

(EEERERR)

Carbonate of lime ., .s40.. 70682
Carbonate of iron ........ 20°693
Chloride of calcium } 0-403
Chloride of magnesium § *

Aluming ...vvevunevnnees  1°057
Silica cevirvrerneenanees 2720
Arsenic acid ...v00v000s. 0°140
Organic matter .......... 1031

Total, by weight....100:000

FraroccHIE CoLONNA (Acqua p1).—At the
base of the Monti Latini, and at the junction
of the Via Appia, and the new Via Appia,
15 miles from Rome.

Geol. origin.—Volcanic rock.

Phys. prop. :—Colour white, from the sul-
phur which it contains being precipitated
simultaneously with the evolution of the

es. Temperature of the various springs

m 68° to 894°.

SuLpEUROUS SPRINGS, EAST OF THE

APPENNINES.

TaB1aNo (Acqua soLFoRosA D1), formerly
called the Acqua puzza. Tabiano is situated
on & hill, six miles by road from the railway
station of Borgo 8. Donnino (Parma),
and three miles b{l a footpath from Salso
Maggiore, which lies beyond a range of

ills. Close to the springs are seen the
ruins of the once celebrated castle of Tabiano,
which recall the sanguinary conflicts of the
years 1149 and 1150, when the Parmesans,
under Delfino Palavicini, were attacked by
the Placentines, who destroyed the castle.
At present the population of the village is
900. Two min springs are met with
here, one on the top of the hill, near the



Church, the other on the hill side. The
springs and the adjacent lands were pur-
cgase%s in 1837, by Maria Louisa, widow of
Napoleon I. and Duchess of Parma, who gave
them to the hospital of Borgo S. Donnino ;
she also made the road connecting that town
with Tabiano, and shortly afterwards the
present bathing establishment was erected,
a8 also a convenient hotel for the accommo-
dation of travellers frequenting the baths.
Geol. origin:—Upper Tertiary clays are
extensively developed in the neighbourhood
of Tabiano, and abound with fossils, in which
may be seen perfect crystals of sulphur,
especially near the mineral waters.
hys. prop. :—Limpid, colourless at first,
soon becoming opaline; smell very dis-
agreeable ; taste nauseous and bitter ; how-
ever, after long exposure to the air, 1t loses
this disagreeable taste, and becomes very
alatable; when shaken, it produces a
ecided effervescence, otherwise it only
forms minute bubbles of gas, which remain
on theside of the vessel in which it is drawn.
Temperature constant, cold.
Chem. prop.:—The most celebrated sul-
phurous springs of Italy are the following :—
Sulphuretted
hydrogen in a
litre of water.
Cubic centimetres.
Acqua solfurosa di Gubbio .. ..250:000
8. Giacomo a Pelacane ......133:826
Acqua solfurosa di Castel 8. 63-838
10 {
Acqua solfurosa di Tabiano..., 62778
Acqua solfurosa delle Galleraie . 53:300
Acqua di Sta. Lucia, Naples ., 39-734
Acqua della Puzzola, Porretta.. 23670
Dr. Berzieri observes that the sulphuretted
hydrogen is converted, first into water and
sulghurous acid, and then into sulphuric
acid, which is made evident to every one by
the rapid destruction of the cotton curtains
at the bathing establishment, where they
become perfectly rotten. (Berzieri : Mono-
graﬁa delle Acque Solfurosemineralidi Tabiano.)
t may be interesting to notice that the
spring of Tabiano contains 0:0347 grammes
of sulphide of lithium ‘per kilogramme.
Med. prop. :—Used for baths and medici-
cinally, but in the latter instance it must be
taken with moderation, owing to the amount
of sulphate of lime it contains. This water
excites the energy of the skin, producing a
kind of irritation in every part of the body
which has been subjecterg to its influence,
whence its importance for the cure of many
cutaneous disorders. It is also useful for
wounds, tending to restore to them freedom
of motion in cases of contusions, fractures,
or cuts. Important results are often
obtained in rheumatism and arthrites if
the water be used warm; indeed, it is
generally heated artificially.—Berziers,
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CasTteLLACCIO (ACQUA D1), Imola (Bologna),
owes its name to the hill of Castellaccio, 8o
called from the site of an ancient Roman
castle built by the Prefect Appius, when sent
by Scilla to inhabit the conquered Vicus.

Phys. prop. :—

CasteL S. PIETRO (ACQUA SOLFUREA DI).
—Half a mile from the town of Imola
(Bologna), on the banks of the torrent Sillaro,
at the same spot as the chalybeate spring,
and four miles from the saline spring.

Phys. Prop. :—Colourless and transparent,
having a sensible smell of sulphuretted
hydrogen, and a peculiar and somewhat
disagreeable taste ; temperate.

Med. prop.:—Useful in glandular and
lymphatic enlargements, and inveterate
diseases of the mucous membrane.—
Gamberine.

CaAsTEL BOLOGNESE (ACQUA BOLFUREA DI).
(Bologna).

Phys. Prop. :—

TossiGNANO  (AcQuA SOLFANINA  DI),
(Ravenna).

Phys. prop. :—

Med. uses :—

Rro pE’ BAGNI (Acqua p1), Riolo (Ravenna).

1st spring.

Phys. prop. :—Temperate.

R10 p2’ BAGNI (Acqua b1), Riolo (Ravenna).

2nd spring.

Phys. prop. :—Temperate.

CoLOMBARINO (ACQUA SOLFUROSA DI),
Brisighella.

Phys. prop.:—Limpid and colourless;
tmltt[oed e COh}.s l.call loyed by th

. prop. :—1Is lo emplo; e
medical man of the villa ye. oy v

BrisiGHELLA (Acqua gommmu p1). This
is another sulphurous spring, of which we
have not been successful in obtaining any
analysis. It rises on the left of the torrent
Lamone, at a spot called i Gonfi.

Phys. prop. :—Limpid ; smells of sul-
phuretted hydrogen, which is perceptible on
approaching the spring ; taste slightly saline
and bitter. Cold. Temperature in summer
below that of the atmosphere.

Renazzr éACQUA o1), (Ravenna).

Casora VAL SENIO (AcQUA BPATICA AL
Rio PescuIERA).—Close to the acidulo-chaly-
beate spring (Ravenna). Also called by
Montanari the weak spring.

Phys. prop. :—Colour opaline; smell that
of rotten eggs; taste earthy. No analysis.

Casora VAL Sexio (Aceua pEL MoriNo
ArseLLA), or strong spring, of Montanari.
In the immediate neighbourhood of a deposit
of lignite, and half a mile from the village.
No analysis.

Phys. prop. :—Colour opaline ; smells of
sulphuretted hydrogen, even from a long
distance off ; taste earthy.*®

* Seo also the Saline and Acidulo chalybeate groups.
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Turo (Acqua sATATA DEL), Casola Val
Benio (Ravenna), close to the torrent Senio.

Phys. prop. :—Imperfectly limpid; smell
like that of the water of the Leone spring at
Porretta ; taste saline. No analysis.

SINIGAGLIA (Acqua DI), (dncona).

Phys. prozp. t—

VALLE ZanagoNA (AcQuA BOLFANINA),
Commune of Monte Guidoccio, 15 miles from
Pesaro (Pesaro and Urbino).

Phys. prop.:—Smells of sulphuretted
hydrogen, more decidedly than the Acqua
accaiajata of the same place; taste more
bitter and unpalatable than this last water.

Med. prop. :—Contains traces of iodides.
More cathartic than the Acqua accaiajata.®

ACQUABANTA £Tmum p1) (scoli).—On
the right bank of the river Tronto. Eleva-
tion 396 metres above the sea level ; on the
road from Rome to Ascoli, 12 miles from the
latter town, and 30 miles from the station of
8. Bencdetto del Tronto on the railway from
Turin to Brindisi.

Historical sketch :—These waters, still
very important, have been held in high
reputation from the remotest times. Pliny
mentions that the Consul Caius Plancus,
after having tried in vain the beneficial
effects of many mineral waters, especially
in Etruria, resorted hither in the year 708,
v.c.,, and obtained a perfect cure of his
malady. Charlemagne passed by here in
the year 800, A.n., and made use of the baths,
on his way from Ascoli to Rome, by the Via

Salaria. (Corsini : le Terme Acquasantane ;
Rome, 1851, p. 9.
Geol. origin :—Eocene macigno sandstone,

covered with Pliocene strata.

Phys. prop. :—Colourless, limpid, trans-
parent, but when seen in a mass by trans-
mitted light it appears to be between opaline
and sky blue, strongly sulphurous, so that
it may be perceived at the distance of several
miles ; taste saline and somewhat nauseous;
temperature varying from tepid to hot, that
is from 81° to 101¢; feel greasy.

Chem. prop. :—Reaction somewhat acid ;
evolves carbonic acid and sulphuretted
hydrogen gases.

Med. prop.:—Useful for baths in cuta-
ncous and glandular affections, and rheu-
matic com;;l&ints. Employed internally in
calculi and obstructions of the liver, spleen,
and pancreas. The slime is held in great
reputation for the cure of weakness of the
lower extremities.— Corsini.

Analysis of the slime by Sgarzi, in 100
parts by weight:—

Sulphur .....ovvvininnn ceenenen . 8
Curbonate of lime ......... veees 16
Protoxide of iron .......... veeees 20
Peroxide of iron ......cv000v0e.. 8

* See likewise the saline and acidulous waters of
Valle Zangona,

Silica AN N NN N NN NN NN N NN N 36
Alumina...ooeeesnsensnssnrneses 6
Organio matter .ovvvvevvrsrensaes 4
S&ltaofthewatel‘................ 3

Total s4vsvvveersessasssse 100

The present fine thermal establishment was
erected in 1844, and is placed under the direc-
tion of a medical man. The season is from
the 24th June to the 30th September.

CINGoLI (AcQUA SALSO EPATICA DI), (Ma-
cerata).

CixGoLI (AcQua SOLFUROSA DI), Macerata.

Asr1o (ACQUA BOLFUROSA DELLO) (Ancona).

ITI. A.—CARBURETTED SULPHUROUS SPRINGS
EAST OF THE APPENNINES,

Barns or PorrerTA (Bologna).

Situation : — Few regions of Italy are
less known to foreigners than the Aﬂ-
pennines, that range of mountains which,
down to the days of Stephenson, accord-
ing to Dante’s description of them, not
only divided the country into two parts,
in a political and social sense, but were
itself almost unexplored. Fortunately,
the progress of civilisation and liberty
has tended to destroy this barrier. The
electric fluid unceasinglg passes through the
wires which wind up the rugged slopes of
these mountains, and cross them in every
direction, linking together cities so effectu-
ally separated up to our times that it was a
common occurrence for the traveller, espe-
cially in the south, to make his will previous
to incurring the risk of performing the
journey. Railways, too, have wended their
wag up the banks of the impetuous torrents,
and pierced the mountain sides in several
places. One of these, connecting the Emilia
and Florence, follows the course of the Reno
from Bologna to Pracchia, and just before
ascending the steep gradients near the en-
trance to the principal tunnel, passes the in-
teresting locality we are about to describe.
The ba&s of Porretta are most conveniently
situated within a few minutes’ walk of the
railway station, and accessible in a few
hours from T'urin, Florence, and Milan, the
bathing season lasting from the 20th of
June to the 21st of September.

History :—These baths have enjoyed a
high reputation for centuries, though, from
the absence of all inducement in the way
of necessary comforts, and the grievance
of passports, they were only employed
locally by the neighbouring populations,
The people are accustomed to use a pro-
verb, showing the great and varied bene-
fits derived from these waters: — ¢ La
Porretta o ti sana o ti netta,”” (ThePorretta
will at least cleanse you if it does not cure
you.) We read accounts of Porretta in the
valuable medical papers on mineral waters
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published by the Venetian Juncta in 1553,
under the title of D¢ Balneis omnia que
extant, &c.; and are informed that al-
ready, in 1368, the Senate of Bologna gave
certain privilefaes to persons building suit-
able accommodation for bathers (Bassi, Delle
Terme Porrettane). Various authors have
written upon these waters, the most remark-
able works, besides the one we have just
mentioned, which was published anony-
mously at Rome in the year 1768, are those of
Sgarzi, Paolini, and Maunoir (La Porretta
et Montecatini, in French). It will be in-
teresting to advert, in passing, to the circum-
stance of Galvani having been engaged in
chemical and physical researches on the
Porretta springs, which were never com-
pleted on account of his death. Comparing
the present condition of these springs with
the observations recorded by Bassi a century
ago, it is clear that they can have undergone
little change since then. They would still
offer a large field for inquiry to the geologist
or chemist who might be induced to investi-
gate more fully their peculiar characteristics
and their relation to volcanic agencies, for the
Porretta would appear to be situated in the
vicinity of certain subterranean movements,
and so late as within the last four years an
earthquake caused considerable damage to
the buildings of the adjoining little town of
Vergato.

Eight perennial springs are employed,
and have been enclosed in convenient build-
ings, constituting the thermal establishment;
they are known by the following names: —
Tromba, Marte, Reale, Donzelle, Leone, Bovs,
Puzzola, and Porretta Vecchia.

Phys. prop.:—The temperature of these
springs is invariable all the year round, and
ranges from 68° to 70° Their mineral con-
stituents range from 7} to 9 parts by weight
in 1,000, principally chloride of sodium,
amounting to from 6} to 8% per 1,000, be-
sides a small proportion of alumina, and
carbonate of soda and lime, associated in the
Puzzola with bromides. The gases present
in solution in these waters are no less uni-
form in their character, and offer special
interest ; the carbonic acid and sulphuretted
hydrogen being accompanied by carburetted
hydrogen in surprising quantities, varying in
volume from 4 parts in 1,000 in the spring
of Porretta Vecchia to 57 in theBovi, besides
other gases, proving to what great pressure
the waters must have been subjected previous
to reaching the surface. .

Maunoir particularly alludes to the diffi-
culty with which these waters freeze, even
when exposed to a considerable degree of
cold—especially those rich in carburetted
hydrogen, and their soft unctuous fegl.
A person who has taken a bath in ome
of them comes out, after a certain time,
covered with oily-looking globules, which

ropel the contact of the water with the
skin

Chem. prop. :—The Porretta waters may -
be taken as typical of the rare sub-class
of springs containing carburetted hydro-
gen. It is probable that most of those of
this catetgory in Italy are limited to the pro-
vinces of Parma, Modena, and Bologna, and
a little portion of that of Florence lying
east of the Appennines, and to the Capi-
tanata.*

The volume of carbonic acid is mnearly
constant in all the springs, while the
amount of carburetted hydrogen may be
described as in inverse proportion to that of
the sulphuretted hydrogen. Such a large
quantity of inflammable elastic fluid per-
petually emanating under pressure from
narrow fissures in the rock, it may easily be
imagined how the bubbles of ‘gas, liberated
from the surface of the waters, would burn
when a light is brought in contact with
them, as was already noticed by Bassi, who
adds, further, that at Marte and Reale the
flame soon goes out, while at Leone and
Bovi it lasts indefinitely, rising in this last
to a height of two feet, justly entitling them
to be called burning fountains. Nor do the
thermal springs alone furnish gaseous ema-
nations. Maunoir describes the Sasso Cardo
as abounding with fissures, from which issues
proto-carburetted hydrogen, which burns on
the application of a light; and, after some
time, when the flame penetrates into the
rock, leads to the explosion of the gases in
some subterranean cavern, the existence of
which is further proved by the hollow sound
of the ground when struck. The temperature
of the fissures is constantly from 95° to 97°
(Maunoir : La Porretta et Montecatini, p. 15).

Industrial application : —In the year 1834,
an artisan at Porretta proposed to make use
of the gases arising in such abundance from
the spring of the Bovi, for the purpose of
lighting up the building, and a gas lamp
was placed over the door. Subsequently,
part of the little town was lit with the
natural gas, but as no system of puri-
fication was employed it was discontinued
until lately, when attention has been re-
awakened to the subject.

Med. prop. :—The waters of Porretta are,
generally speaking, purgative, diuretic, and
slightly stimulating. The sulphur and
bituminous matters they contain impart to
them healing properties. As a general rule

#* The mineral springs which suggest themselves
as most nearly resembling the Porretta, in other
parts of the world, are those of Albany, and others in
the State of New York, of which Dr. Bell has given
an account, accompanied by analyses. One spring in
England, that of Woodhall, near Horncastle, in Lin-

,colnshire, contains one cubic inch of carburetted
hydrogen gas in every quart of water, this latter
being strongly saline, (Lee.~The Watering-places
of England, p. 178.)



they are strongg mineralised, and should
not be taken without due caution, and the
advice of a medical man, of whom, however,
there is a most able one in the establishment
during the season, Dr. Paolini, of Bologna.

The waters of Porretta are sold at
Bologna, but the quantity is insignificant,
not exceeding 8,000 flasks yearly. These
waters leave at the bottom of the baths a
peculiar gelatinous deposit, partaking of an
organic nature, and well known to medical
men from its great therapeutic virtues.—
Maunoir, Paolini.

About 390 persons annually avail thom-
selves of the baths, besides 40 indigent
persons who are allowed to use them gratuit-
ously. The mean number of baths taken
annually is 6,000, besides 300 douches, and
720 clysters, and 150 doses administered
internally.

1. Bovi gAcquA Dixi).—Originates on the
left bank of the Rio Maggiore, in the Sasso
Cardo mountain, and is conducted into the
same building as the Leone spring.

Phys. prop. :—Hot.

Med. prop.:—Used solely for baths and
douches on account of the preponderance of
sulphuretted and carburetted hydrogen. It
has great analogy to sea water. Advan-
tageous in scrof disorders, indurations,
engorgements of the viscera, paralysis, &c.—
Maunoir, Paolini.

2. TroMBA (AcQua DELLA), two springs.—
At the base of the Monte della Croce, on the
right bank of the Rio Maggiore torrent, and
close to the springs of Marte and Reale. It
is from these springs that the baths of Diana
and Minerva are supplied with water.

Phys. prop. :—Tepid.

Med. prop. :—Has the same application as
the Bovi and Marte.—Maunoir, Paolini.

3. MARTE (Acqua p1).—Rises at the foot
of the Monte della Croce, on the right side
of the Rio Maggiore, and placed together
with the Tromba and Reale in the same
building. There are two springs, called the
Marte vecchio and the Marte nuovo.

Phys. prop. :—Colourless, transparent,
with a scarcely perceptible smell of sul-
phuretted hydrogen; taste saline, sulphurous,
;nd somewhat unpalatable; temperature

of.

Med. prop.:—Employed exclusively for
baths. The temperature is high, which in-
creases its energy of action, and renders it
useful in paralysis, chronic affections of the
glands, muscles,and bones, and certain forms
of neurosis. On the other hand, it has an
irritating and emetic action on the digestive
organs, whence the impossibility of adminis-
terin%it internally.— Paolini, Maunosr.

4. REALE (Acqua).—Near the foot of the
Monte della Croce, and close to the Marte
spring, with which Gamberini considers it
to have a common origin. There are two
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springs, called respectively Reale primo and
Reale secondo.

Phys. prop. :—Hot.

Med. prop.:—Used solely for baths, and
administered in similar cases to the Marte.—
Paolini, Maunoir.

6. DonNzBLLE (AcquA DELLE).—Formerly
there were three sculptured female heads,
from the mouths of which the water flowed,
whence the name it then bore of fonte delle tre
bocche, or spring of the three mouths. On
the right bank of the Reno, at the foot of the
Monte della Croce, opposite the Leone. Pro-
vided with a small building for bathers and
for drinking.

Phys. prop. :—Limpid ; transparent ; sen-
sible smell of sulphuretted hydrogen; taste
somewhat bitterish and disagreeable.

Geol. origin.—Iseues from strata of Eocene
sandstone.

Med. prop.:—Used for drinking, baths,
and douches. Less purgative than the Leone.
From the quantity of sulphuretted hydrogen
it contains, it is useful ex y in the cure+
of rheumatic, arthritic, hcemorrhoidal, and
vascular disorders.—Maunoir, Paolini.

6. LEoNE (Acaua pEL), formerly called
PORRETTA NUOVA, i8 the principal of the Por-
retta waters, and has acquired ever increas-
ing importance within the last one hundred

ears, before which time it had been for a
ong while neglected, as has been argued from
the masses of ruins discovered on the spot.

Phys. prop.: — Limpid; transparent ;
smells of sulphuretted hydrogen; taste
saline, somewhat bitter, and not agreeable
—compared by Maunoir to that of watery
broth ; tepid.

Geol. origin:—Issues from the base of
Monte Sasso Cardo, on the left bank of the
Rio Maggiore, between the sandstone and
slaty schist.

lged. prop. :—TUsed both for drinking and
baths.

7. Puzzovra (Acqua), from puzzo, disagree-
able odour, issues from the hill, at a distance
of 100 paces from the Porretta Vecchia, in the
direction of the town.

Phys. prop. :—Colourless ; transparent ;
smells of sulphuretted hydrogen; taste saline,
sulphurous ; temperate.

Med. prop.:—Composition analogous to
that of the Porretta Vecchia; virtues very
similar. 'When employed for baths it is
generally heated artificially. It is useful in
certain morbid conditions of the skin,
stomach, and uropoietic system, and is bighly
esteemed in cases of giddiness, produced by
gastro-enteric lesions, and employed with
advantage in cutaneous disorders and arth-
ritic affections.

. Being likewise efficacious for sick cattle, a
trough 1s placed here for them to drink.

This water deposits a large quantity of
bronze-green slime or glairine, n:he smell of
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which is empyreumatic, combined with that
of sulphuretted hydrogen. The slime is
employed externally for diseases of the skin,
andaffectionsof the joints.—Maunoir, Paolini.

8. POoRRETTA VECCHIA (ACQUA DELLA)—
sometimes called AcQua DELLA MADONNA,
from & chapel of that name near it.

Geol. origin :—Issues from macigno sand-
stone and Cretaceous alberese limestone rock
on Monte Rocchetta, three-quarters of a mile
from Porretia.

Phys. prop.: — Limpid; transparent;
definite smell of sulphuretted hydrogen ;
slightly disagreeable saline taste ; tepid.

Med. prop.:—Employed externally and
medicinally in cutaneous, rheumatic, and
arthritic affections ; paralysis, glandular
indurations ; in certain convulsive diseases;
asthma ; in some intestinal and uterine dis-
orders, as well as to remedy irregularity
in the function of the excretory organs.—
Maunoir, Paolini.

ImoLA (ACQUA SALSO-IODATA DI), (Bologng).

Phys. prop.:—

Med. uses:—

RavoNE (Acqua p1), (Bologna).—

Phys. prop. :—

Med. prop.:—

S. Aexese (Bates oF), or TerME Lgo-
POLDINE, Sta. Maria a Bagno. At the foot
of the Alpi di Serra, in the Appennines,
close to the banks of the river Savio (Flo-
rence), and connected by a road with the
town of Forli.

History :—These springs are of great im-
portance, and have been employed medici-
nally for many centuries. Mengo Bianchelli
and Ugolino di Montecatini both speak of
the thermal establishment at this place, but
the present buildings were erecteg towards
the close of the last century.

Phys. prop.:—The water has an opalescent
appearance when first it issues from the
spring, but after forming a slight deposit
acquires perfect transparency and limpidity ;
it has no smell ; in taste it 18 sweetish and
slightly alkaline. ~Temperature ranging
from 104° to 110°, hot. Sp. gr. 1:0006. It
imparts great softness and lubricity to the
skin of persons using the baths, owing to
i's unctuous qualities.

Chem. constitution of the gases:—Accord-
ing to the unalysis of Targioni-Tozzetti, a
cubic foot of the water contains the follow-
ing guses in solution : —

Cubic
inches.
Carbonic acid....... e 0-1188
Oxy In the proportion in
N?g RCN ) which they exist in the } 0:2057
ILrogen | atmosphere
Nitrogen, in excess ...
Sulphuretted hydrogen. .
Carburetted hydrogen ..., not determined.

Total vveevversrssees. 0:3600

The sulphuretted hydrogen does not remain
in solution, owing to the elevated tempera-
ture of the water.

Med. prop. :—These waters are important,
when employed as baths, in rheumatic and
articular affections and in cutaneous diseases;
they are specially prescribed for the cure of
obstructions of the liver and pancreas. When
administered for internal use they are effi-
cacious in gravel, biliary and wrinary cal-
culi, &c.—dntonio Targioni- Tozzetti.

Climate.—The position of the baths is very
high in the mountains, and the climate is
consequently rigorous, compared with other
parts of the country.

The slime of the baths of S. Agnese is also
employed medicinally.

Targioni does not believe that the glairine
results from the decomposition of organic
matter, but that it is purely a quaternary
composition of hydrogen, oxygen, nitrogen,
and sulphur.

Phys. prop.:—Colourdark grey ; somewhat
plastic, but not hard ; texture granular, con-
taining small grains of sand derived from
the detritus of macigno sandstone, through
which the water passes.

Analysis of the slime in 100 parts, by Tar-
gioni-Tozzetti :—

Carbonate of lime.. .. .. .. 40
Carbonate of magnesia .., .. 4
Sulphate of lime .. .. .. .. 15
Alumina .. .. .0 40 00 .. 10
Silicd v0 vv 4e v 0r 00 o0 15
Oxide of iron .. .. .. ..
Carbon .. .. .. .. «. .. 16
Pseudo-organic matter ..
Water .. o0 o0 os o0 e

Total .. .4 44 4o 40 .. 100

GALLERAIE, in the commune of Radicon-
doli, close to the river Cecina (Sienna), pro-
vided with two spacious buildings, with
lodgings for the accommodation of bathers.

1. Acqua AcipuLA DELLE GALLERAIR,
sometimes called the Acqua FORTE.—On the
left bank of the river Cecina.

Phys prop. : —

ed. prop. :—Employed for internal use
as a purgative, and for the cure of calculi.—
Campani.

2. AcQUA FERRUGINOSA DELLE (GALLERAIE,
called by the inhabitants Acqua Rossa.—On
the left bank of the river Cecina.

Phys. prop. :—

Med. prop.:—Employed medicinally in
certain uterine disorders, in scorbutic affec-
tions, &c. As baths it is useful in scrofular
diseases, in chronic engorgements of the ab-
dominal viscera, &c.—Campani.

3. Acqua DEL BaaNo, or AcQua FERRO
SOLFUREA DELLE GGALLERAIE.—On the right
bank of the Cecina.

Phys. prop. :—



. Med. prop.:—Efficacious as baths in sordid
dmeaseg of the skin, in rheumatism, affections
of the joints and paralysis.— Campani.

Mo~Te CerBoLL.—A town situated near the
high road from Volterra to Massa, and at a
fow miles distance from the railway station of
the Saline (Sienna). Several springs are found
in a group, both inside and outside the town.

History : —Giovanni  Targioni-Tozzetti,
the accurate scientific traveller of the last
century, gives a detailed account of the
springs of Monte Cerboli, but he remarks
that Ugolino di Montecatini docs not men-
tion them at all, although he remained a
long while at the neighbouring baths of the
Morba, from which circumstance he argues
thatthe springs are not of veryancient origin,
which is all the more possible from the fact of
the intimate connection of this place with
secondary volcanic agencies, such as the
boracic acid lagoons, which are within sight,
in the valley. The four mineral springs, of
which we shall give the analyses, were also
cligiinbed by Antonio Targioni-Tozzetti in

Geol. origin :—Alberese limestone of the
Cretaceous period, in close proximity to
eruptive rocks. The springs lie between the
lagoons and the town ogs Monte Cerboli:
their direction is parallel to the torrent
Pospera, yvhich flows just below them, but
their position is supposed to be subject to
change, which will be easy to understand
from the very fact of their volcanic nature.

Spring No. 1.—

Phys. prop.:—Limpid, colourless; with-
out distinct smell; taste insipid. It does not
evolve any gases on issuing from the soil,
and even on being shaken up in a glass tube
the quantity is very insignificant, and con-
sists of sulphuretted hydrogen ; temperate.

Spring No. 2.—

. prop. :—Limpid ; without any
decided taste, but if any, acidulous; when
first it issues from the ground it evolves
minute bubbles of gas, consisting of car-
buretted hydrogen ; temperate.

Spring No. 3.—

Phys. prop. :—Limpid, transparent, with
& very slight opaline tendency by reflected
light, when seen in mass ; smell decidedly
bituminous, combined with that of sul-
phuretted hydrogen; taste analogous to the
smell ; hot.

Chem. comp. :—Contains both carburetted
and sulphuretted hydrogen, but these are
scarcely Ferceptible, even when the water
is violently shaken up in a glass tube.

No. 4.

Phys. prop. :—Limpid and colourless ;
without any distinct smell ortaste. Like the
spring 3,evolves a very insignificant quantity
of gas, even when violently shaken up, and
this censists of carburetted hydrogen, with-
out sulphuretted hydrogen ; hot.
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Chom. composition :—This spring is tho
least mineralised of the four.

Med. prop. of the waters of Monte Cerboli.
—Employed for baths. The two warmer
springs accelerate the circulation of the
blood, and are useful in rheumatic and
articular affections, in rigidity of the liga-
ments, gout, and calculi. The other two
springs, being of a more s-dative nature,
may be employed in these cases where the
circulatory system is somewhat irritated.
Applied for internal usc, these waters are
prescribed to be drunk in certain cases of
gastro-enteric lesions, enlargements of the
ablominal viscera, and occasionally in in-
durations of the liver and spleen.—4ntonio
Turgioni-Tozzetti,

Acque ALBULE, noar Tivoli (Rome), and
about 14 miles from the city.—Provided with
a balneatory establishment.

History : —These baths have been known
ever since the remotest times, and from the
repute in which they were held wers formerly
called Sanctissimi. The Emperors Augustus
and Severus frequented them, and both left
commemorative 1nscriptions.

Situation :—The locality is so entirely
classical, and the description given of it by
writers of all ages so well known, that we
will not occupy much space in repoating
unnecessary details. There are two lakes,
communicating with the Teverone; the
smaller of thesc is called the Colonnella,
the other that of the Isole natanti, or of the
floating islands. Their depth is somewhat
considerable, considering their sizo, the for-
mer being, according to the authority of
Moraldo, 190 foet deep, the latter 120. Their
elevations above the sea level is 150 feet, the
periphery of the larger lake 750 fect, and
their distance apart 365 feet. -

Geol. origin: —Viale and Latini found
that the quantity of water these lakes dis-
charge in 24 hours was 271,037 litres, or
59,600 gallons; and, as the mineral matter
amounts to 2:598 in 1,000 parts by weight,
they calculate the total weight of saline
matter daily discharged at 741 tons,
which affords a beautiful instance of
gigantic geological action without convul-
sions of nature. Might not the Roman
adage be aptly applied to the subterrancan
sources of these springs, ever eaten out by
the silent force of the waters—¢ Grutta cavat
lapidem, non vi, sed swepe cadendo

hys. prop: — The waters are almost
limpid, but after the fall of the autumnal
rains they become whitish ; smell, that of
sulphuretted hydrogen; temperature con-
stant, that of the floating islands being 75°,
and that of the Colonnella 72°, temperate.
The waters do not spontaneously evolve
any gases, but when briskly shaken up in
a vessel, or heated, innumerable gaseous
bubbles are given off. Great sensation of
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heat is produced on bathers by thesc waters,
the temperature of which is only 75° F.,
a phenomenon which Viale and Latini attri-
bute to the abundance of gaseous molecules
which surround the body and protect it from
the radiation of the animal heat.

Med. uses:—As baths these waters are
useful in gout, and internally they are ad-
ministered as purgative and diuretic. The
greatest care is necessary in taking these
ba.t_hs not to agitate the waters too much,
owing to the great quantity of gas which is
evolved under such circumstances. Many

persons bathing in the lake itself, without
taking this precaution, have lost their lives,
and in the vicinity also there are numerous
natural emanations of carbonic acid ga,
called moffeti.

The Lagoons from whence boracic acid is
extracted are not natural mineral springs, buf
simply gaseous emanations ; the lagoons
themselves are artificial, and the water which
fills them is supplied by artificial means.
The description of these will therefore be
found in another chapter of this work.




TABLE

SHOWING THE SEVERAL MINERAL AND ORGANIC MATTERS AND THE
FREE GASES MET WITH IN THE MINERAL SPRINGS
OF CENTRAL ITALY.

Nore.~The substances most commonly met with are printed in small capitals; those only existing in traces,
and very rare, in italics.

FREE ACIDS.
BoracicAcid . . +« + + + « ¢ ¢ . . o 4 v o . .. . BO?

HALOID SALTS.

Chloride of . . Soprum . .. . NaCl
Potassium . K Cl
Ammonium . . . NH+Cl
Lithium . . . . . . LiCl
MAGNESIUM . . . MgCl
Calcium. . . . . CaCl
Iron . « . « « . . FeCl
Manganese . . . MnCl
Todide of . . Sodium . . e e e Na Il
Potassium . . . . . KI
Magnesium . . . . . . Mgl
Bromide of . . Sodium . . . . . . Na Br
Potassium . . . . . . . KBr
Magnesium . . Mg Br
Fluorides . . . e e e e e e . RF
Sulphide of . . . Sodium . . . . . . . Na8§
Lithium. « . . : LiS
Calcium « « « + « . Ca S
OXIDES.
Oxide of . « . Manganese. . « o o Mn O
IMON. « « « & o o Fe O
Sruicrum (Silica) . . . 8103
Sesquioxide of . . TRON. « o o o o o Fe208
Aluminium (Alumina) . . Al303
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OXYSALTS.

Nifrateof . . « . . . Soda . . . . .
Potash . .
Sulphateof. « + . . . Soba. . . . .
Porasn . .
Ammonia . ., .
MaGNESIA . . . . .

« « +« « « . NaO.NO
KO.NOs
¢+« « + « « . NaO.80s
¢« + « . . . KO.SO®
. NH+0.803
¢+ + « . . MgO.SO2
L. . . . . . ... ... . Ca0.80%
Iron « « o . o . . .. ... . Fe0.80%
Iron (Sesquisalt) . . . . . . . . . Fe30%.3803
Alumina . . . . . . . ., ., ., Al20%350®
Phosphateof . . . . . Alumina . . . . . . , . . . . Al30%3POs
Lime. . . . . . . .. .. .. Ca0.2PO5
Soda. . . . . .. ... .. . NaO.SiO®
Silicateof . « + . o . Alumina . . ., . . . . ., . . . Al302.35i0°®

Lime. . . . . . ... ... . CaO.8i03
Carbomateof . . . . . Sopa. . . . . . ... ... . NaO.CO3
. Porase . . . . . ... ... . KO0.CO?
Lithia . . . . . . . . .. . . LO.CO%
MaoweSIA . . . . . . . ... MgO0.CO03
Lme. . . . ... ... ... Ca0.CO%
Strontia. . . . . . . . . . . . 80.C0%
Iron. . . . . . . . . ... . Fe0.CO*
Manganese. . . . . . . . . . . Mn0O.CO*
Alumina . . . . . . ., . . . Al*0%.3CO*
Bi-carbonateof . . . . Bopa. . . . . . ... ... . Na02002
Porase. . . . ... ... . .XO02002
Lithia . . . . . . . . . . . . Li0.2CO*
MaoNmsma . . . . . . . . . . . Mg0.2CO0?
L. . . . . v+ .. ... . Ca0.200%
IroN. . . . . . . . .. .. . Fe0.2001
. Manganese. . . . . . . . . . . MnO.2CO*
Bi-borateof . . . . . Ammonia . . NH+0.2BO3

Soda . . . . . .. Na0.2BO3
Cremateof Iron . . . . . . . + . . . .. .. .. .. 3FeO.C34H1201¢

Apocrenate of Irom .+ o v . . . . . L. . ., .. . . 2Fe0.C4sH120%¢

.
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ORGANIG MATTER « « & & 4 o o .
Nitrogenous Organic Matter . . . . . . . . . . . .

SvrrrvreT™®D HYDROGEN

Carburetted Hydrogen . « o . + 4 o« « » 4 « « « o o . . CH2
e 0 0.
NITROGEN « o o o © 4 4 4 s e 4 s s s e e s e s+ N
OXYGEN o ¢ ¢ o o B T T T T S S SO ¢



INDEX TO THE MINERAL SPRINGS.

EXPLANATION OF THE ABBREVIATIONS EMPLOYED.

I, Saline waters; I. a., Saline-iodine waters ; I. ., Saline-sulphate waters.
IL, Acidulous waters ; IL. A., Acidulo-chalybeate waters.
IIL, Sulphurous waters; IIL A., Carburetted sulphuréus waters; IIL, B., Boraciferous

sulphurous waters.

Names in Italics are those by which the Springs were formerly known.

Acqua acetosa, Rome, group II., 112

—— acidula, Chianeiano (see Acquasanta).

——— Bogliora (see Acqua santa, Chian-
ciano).

cetra (see Montione).

—— della Doccia (see Scala.%.I

——— del Piano, Baths of Morba, group
1IL, 116

~——— della Madonna (see Porretta Vecchia).

—— di Mercurio (see Acqua santa, Rome).

——— della Strada, Chianciano, group IL.,
111 .

l—- delle Doccie, Chianciano, group IL.,

11

———— marziale, Chianciano, group IL., 111
rossa, Viterbo, g"’“li IT. a, 114

santa, Rome, group II., 112

, Chianciano, group II., 110

—————, S. Filippo, Igroup I, 109

——— solfanina, group I., 103

Acquasanta (Baths of), group IIL, 121

Acque Albule, group IIL. B, 125

Aqui (Baths of), group II. a, 112

Amerino, group 1I., 112

Angiolo, Montecatini, group I., 100

Archpriests’ spring, Cuastrocaro, group I a,

105

Armajolo, Rapolano, group III., 117

Arunte, group II., 109

Aspio, Acqua sulina, group I., 103

——— Acqua salso-bromica, group I. 4, 105

——— Acqua solfurosa, group IIIL., 121

—_—

Bagnaccio, near Viterbo, group III., 121

Bagnetto, Baths of Viterbo, group IL a, 113

Bagni a Acqua (see Aqui).

alle Acque (see Aqui).

del Doccio (see lgncereta).

delle Colline di Pisa (see Aqui).

di Sellena (see S. Agnese).

di Sillena (see S. Agnese

Bagno basso, 8. Cascinno, group I., 101

caldo, Baths of Lucca, group 1.8, 106

dei Cavalli (see Bagno regiog.

des Merli (see Leopold baths).

di Cinciano (see Cinciano, acqua

acidula).

di Corsena, Baths of Lucca, group

1.5, 106

del Doccio (see Macereta).

della Rogna (see Leopold baths).

ﬁande, 8. Casciano, group I., 101
ediceo (see Rinfresco).

nuovo (see Tettuccio).

regio, Montecatini, group I., 97

tondo (see Rinfresco).

Bagnolo, Baths of Viterbo, group III., 119

————— des racchitici (see Val d’ Inferno).

———— della Madonna (see Val d’ Inferno).

Bagnolo (see Rinfresco).

Banditella, group I., 101

Bernabo, Baths of Lucca, group I. B, 106

Bollore (see Armajolo’.

Borghetto, group I., 101

Borra, group II., 109
Borra (See Val d'Inferno).
Bovi, Baths of Porretta, group III, a., 123

Brisighella, group L. ., 104
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Brisighella, group III., 120

Buca del Tesoro, froup IL A, 114
Bulicame, group IIL., 119

Buon riposo, group II. a., 114

Cacio cotto, Baths of Morba, group III., 116

Cal cotta, 8. Casciano, group 1., 101

Capella, baths of Morba, II. A., 113

Cardinali, baths of Lucca, group L. B., 107

Carestia, Narni, group I., 102

Casa nuova, Querceto, group IIL., 118

Casale, group L, 100

Casola Val Senio, group II. a., 115

——, Acqua epatica, al Rio

Peschiera, group 1II., 120

, Acqua del Molino Arsella,
group IIT., 120

Castel Bolognese, group I.a., 105

IL.a, 115

III1., 120

S. Pietro, group I. a., 105

— , Acqua marziale, group
IL.a, 115
————, Acqua solfurosa, group
IIL., 120
Castellaccio, Imola, Spring ., group III.,120
B., group IIL., 120
c., group IL a,,
115
»., group IIL a.,
1156

Castrocaro, Baths of,
Casuccini, baths of
102

oup I., 104
hianciano, group I.,

, group IL,

110
Cedri, group I., 100
Chianciano, Baths of, group II., 109
Chiecinella, group II., 107
Chiusa, Castel Riolo, group II. a,, 115
Cinciano, Acqua acidula, group II., 108
——————— ferruginosa, group IL a.,

113
Cingoli, group I1.A., 116 ’
, Acqua salso epatica, group IIL., 121
, Acqua solfurosa, group IIL,, 121
Cipollo, Montecatini, group L., 97
Colle (see Armnijolo).
Collalli, group I., 101
Collinaja, group I., 99
Colox5nbarino, Acqua marziale, group II. .,
11

solfurea, group IIL.,

120
Corronale, Baths of Lucca, group I. 8., 106
Corsena, Baths of Lucca, group I. 8., 106
Croce, Acqua salina, group I., 99
——-, Acqua naturale, group I., 99
Crociata, Viterbo, group III., 119

Demidoff Hospital, Baths of Lucca, group
I. n., 107

Desperata, Baths of Lucca, group I. B, 107

Docce basse, Baths of Lucca, group I. 8., 106

- Lecinetto,

Dolcocg nuove, Baths of 8. Casciano, group I.,

Doccia alla testa, 8. Casciano, group I., 101

Doccione (see Bagno caldo, Batﬁo of Lucca).

Dofana, group II., 109

Don2z;lle, Baths of Porretta, group IIL a.,
1

Ficg:;cella, Baths of 8. Casciano, group I.,
1

Fontecchio, Bagno di, group III., 118

Fortuna, Montecatini, group I., 98

Frassinetti’s spring, Castrocaro, group L. a.,
105

5
Fratta, group I., 103
Fratocchie Colonna, group III., 119

Galleraie, Acqua acidula, gtotﬁ III. B., 124
_— rzeur:;goup T I.B.,124
_ e solfurea, u
IIL 8., 124 » Eroup
Gello, group I., 100
Giuncarello, Querceto, group III., 118
Grotta, Acqua della, Viterbo, group ITL., 119
Gubbio, Acqua ferruginosa, group IT. ., 114
solfurosa, group III., 118

Imola, Acqua salso-iodata, group IIL A., 124
Isola Farnese, group II. .;., 1156 ’

Janella, group I., 100

Lama, group I., 101

arni, group I., 102

Leona, group IL A, 114

Leone, Baths of Porretta, group IIL. 8., 123
Leopold baths, Montecatini, group I., 97
Loreta, group I., 103

Loto, Baths of S. Casciano, group I., 102
Lujano, group 1., 100

Lucca, Baths of, group I. 8., 106

Macereta, group III., 116
Madonna a Papiano (see Selva).
Maritata, Baths of Lucca, group I. 8., 106
Marte, Baths of Porretta, group III. a., 123
Martinelli, Montecatini, group I. 98
Media, Montecatini, group I., 98
Meldola, group I., 103
Mola Alberti, Narni, group I., 102
Molino, group I., 103
Monsummano, Grotta di, group I., 99
T o0 , Acqua termo-minerale, group
"

Montalceto, group II., 109

Monte Castello Vibio, group II. A., 114
Monte Casale, group I., 103

Montecatini, group I., 95

Monte Cerboli, Spring 1, group IIL 8., 125
2, group IIIL. 8., 125
3, group III. B, 125
4, group IIL =., 125
Mt{g?’e Groto, Acqua delle colli di, group I.,
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Monte Groto, Acqua delle fonti di, group I.,
103

Monte Santo del Corradini, 8. Casciano,
group I. 102

Montione, group II., 111

Montrone, group I., 102

Morba, Baths of, group II. A., 103

, IIL., 116
Moreto (see Casale).

Narni, group I, 102

Occhibolleri, group II. 4., 112
Olivo, Montecatini, group L., 97
Orsino, group II. A., 116

Panaticci, Baths of S. Casciano, group I., 101

Papo, antg;:atini (spring not employed),
group I,

Pegalotti, Querceto, group IIL., 118

Pelago, Baths of, group III., 118

Perla, group I11., 116

Petriolo, group III., 116

Pianoro, group II. A., 115

Pillo, group I., 100

Pino di 8. Luce, group I., 100

Pisa, Baths of, group I. 5., 107

Piscina, baths of 8. Casciano, group I., 102

Poggio-Pinci, group II. a., 113

Pontifogno, II. a., 114

Porretta, Baths of, group III. A., 121

Vecchia, baths of Porretta, group
IIL. A., 124

Puzza (see Tabbiano

P"fzzgh’ baths of Porretta, group III.a.,

——, (see 8. Albino)
Pagzolente, group IIL., 116

Quarrata, group I., 99
Querceto: group H’I., 118

Rapolano, group II.,109
o Caido d, group IIL, 117
agno o di, group III,, 11
Ravone, group IIT. ., 124
Reale, baths of Porretta, group III. a., 123
Recentino, Narni, group III., 102
Regina, Montecatini, group 1., 97
Renazzi, group IIL., 120
Rinfresco, Montecatini, group I., 98
Rio, group II. a., 112
Rio dei Bagni, group I. a., 104
, 8pring 1, group III., 120
~——————, 8pring 2, %-roup III., 120
Rio delle Pietre, group II. A., 115
Rio di Chitignano, group II. ., 113
%I;O Salsos bdi Casticclmno, I.a,, 105

io a, group 1., 103.
Rio Vecchio, Castel Riolo, group II. ., 115
Rossa, baths of Lucca, I. B., 106
Rondinelli, group II. A., 113
Rupe di Dovadola, group I. 4., 104

et e,
L

‘ 8. Francesco, Baths o!

Salso Maggiore, group I. a, 104
Acqua ferruginosa, group

Et— ]
IL a, 115

Salute, Montecatini, group I., 99

, Leghorn, group I., 99

Salvarola, group I. 4, 104

S. Adelaide, Baths of Morba, group III., 116

8. Agnese, Baths of, group 11I. B, 12¢

——————, Chianciano, group IL, 110

8. Alberto, group II. a, 115

8. Albino, group II., 110

S. Antonio, Baths of S. Casciano, group I.,102

8. Camillo, Baths of Morba, group III., 116

8. Casciano, Baths of, group I., 101

II. a, 112

8. Cristoforo, group I., 103
S. Felice, group I., 100
S. Ferdinando, Baths of Morba, 113
8. Filippo, Baths of, grou IIIL., 118
Morba,group II. 4,113
—_— I, 112
8. Giacomo a Pelacane, group III., 117
, acqua acidula, group
II., 109

8. Giorgio, Baths of 8. Casciano, group I., 102
~—————————, Poggibonsi, group II,

108
8. Giovanni, Baths of Lucca, group I.B.,
106

102 8. Casciano, group I,
8. Giuliano, Baths of, ﬁroup L 8, 107

8. Giusegge, Baths of Morba, 113

8. llagopo 0, Baths of 8. Filippo, group II.,

Morba, group II., 113
Sta. Lucia, group I., 101

—————, Baths of 8. Casciano, group I., 101
8. Luigi, Baths of Morba, group II. a., 113
Sta. Maria, Baths of 8. Casciano, group I.,102
———105 , Acqua salso-iodica, group I a.,

————— delle Nevi, group II., 109

—_—  groupIIL, 117

8. Michele, group IIL,, 116

8. Quirico, iroup 1L, 108 i

————-~, Acqua della Moffeta, group II. a.
112

8. Raimondo, Baths of Morba, group ITI. 116
8. Vincenzo, group I., 100

8. Vito, group IL a., 114

Sassi’s spring, Castrocaro, group I. 4., 105
Sussone, Baths of 8. Casciano, group I.,101
Scala, Baths of Morba, group I., 113

Selva, group IT. 4., 113

Seravalle, group I. A., 1¢5

Sinigaglia, group III.,121

Spinetta, group I., 103

Tabiano, Baths of, group IIT., 119
Tamerigi, Montecatini, group I., 98

Terme Leopoldine, Montecatini, group I., 97
(see Baths of 8. Agnese).
Tettuccio, Montecatini, group I., 97
romagnolo, group I., 103
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Tintorini, Montecatini, I., 98

"Lobbiana di Lucciano, group I., 100 -
Torretta, Montecatini, group I., 98
—————, Baths of Viterbo, group III., 119
Tolsgiagnano, Acqua salso-amara, group I,

~——, group IL. 4., 115

~——, Acqua solfurosa, group III., 120
Trastullina, Baths of Lucca, group I. ., 106
Triponzo, group IIL., 118

Tri)gba, Baths of Porretta, group III. A.,
Tufo, group I. A., 104

——, Acqua salata, group III., 121

Urbino, group I. a., 105

Val Corsa, group I., 100

Val d’'Inferno, group IL,, 111

Valle Zangona, group IL. A, 115 )
, Acqua solfanina, group

121
Varano, group II. A, 116
Vicarello, group I., 102
Vigneria, group IL a., 112
Vignone, Baths of, group II., 109
Villa, Baths of Lucca, group L. 8., 107.
Villa Spada, Brisighella, group II. A., 1
Villino, Montecatini, .gm\if I.,98
Viterbo, Baths of, group II. 4., 114

i

<r

, group IIL, 119

ERRATA.

origin,” it being a Secondary rock.

—
IE
Page 22, omit the words  The breccia of Coregna is considered by Coechi to be of ]E

Page 83, read the heading “ LieNITE”’ one paragraph lower down.

the matter following, and the words which fill up the line should be read with

Page 104, twenty-one lines from bottom of second column, ¢ CasTrocAro” is the h&#

ceding paragraph.

Table 4, in the analyses of the four sea waters read ¢chloride of sodium, maymimL

potassium,”
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<243 B&5 =5 [N =
> Q2 53 IS = > Z z > 2
S ) 2 S 53 =]
S < 2| < o S & o] <
=z ~ ~ @Qa ~— -
Sily Bechi | Targioni- | Taddei, Piria, | Silve
Tozzetti | Targioni- | Taddei,
Taddei, | Tozzetti, | Targioni-
Piria, Piria Tozzetti
4 1848 1852 1852 1852 18
m ] M BD M |BDM| N
- | same as —_ 2205 26°5 that
St - | atmos. — 7250 800 atm
- . 1.0072| 1.0052| 1.0056| 1.0044] 1.t
os9  7.5047| 4.8934] 4.6076] 4.0036| 8.:
0.1180| 0.6372 0.4508| 9.1748| 0.
0.0168 —_ —_ —-— -
0.0001 * * * -
— — — — K
0.0001| * * * ~
— - - —_ ~
—_ — - —_ kd
» » * » * )
-— — p— - »
0.0106 * * * -
0.0081 —_ - — 0.(
- — » * »
— RO-NN3 | RO.NO® | RO.NO3 -—
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TABLE VII,
FLORENCE UMBRIA VITERBO
= S
] 2 oz| 3J& 3 — :
33 g .~= = o EES ] 283| 3 3
THET 53 52,5.-235‘:8: g3 28 S§§ 22
AHE I REHH IR AR R
A - I )
83| JF | S.5 (ECUE|E355| 850 [ 23w |S38s| 358
353 %= B% |z5:S|358F| 38 | Bsa | E%2| §<”
$235 53 | 7[5 B [§ S§ E3|<& | 383|~s
$¥s| <> < = |< & B = o A
ici|Beoar, Berell|  Cozzi Fabbri Fabbri Purgotti | Purgotti | Purgotti | Poggiale
Buonamici N
1850 1852 1854 1854 1865 IR 1848
M M M M M M M M
12°.5 [18°t018°5| 8o% 180} 1305 80 Below thiat | about 140
54°.5 [64°31065°5( 48° 66° 470.5 | 46°.5 |of atmosp. | about 57+
1.0028 1.0021| 1.0006 4.0014 — — 1.0004] —
0.0068| 0.0156) 0-1215| - 0.3421| 0.0196] — 0.0180| 0.0583
- - 0.0125| 0.0016] 0.0004| 6.0304| 0.0189| 0.0073| 0.1602
— —_ —_— —_ — — — 0.0036| 0.1020
- ry - - - - - - —
- — - - — 0.0124| — - -
hd — — — -— — p— -— —
—_ - - 0.012%| 0.3002] — - - -
* 0.0015 —_ 0.0023| 0.1000 —_— —_ _ -
0.0254| 0.0020| 0.0052] 0.0122 0.1003| 0.0140] 0.0116] 0.0075( 0.0218
n arnal aTaannl 4 acen] a.00sal 0 0100 03373 0.0108| 0.0109| 0.0746
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TABLE VIII,
ININA FLORENCE PESARO ANGONA | MACERATA
VAL
g S . . . ‘i Montone o N .
£2¢ g E [T=<z.| 2|5 £ S -2 -
S82 | 23 | =8 | 2E5| <2 |:.5|sE%|s%8%8| 58
E=% | 8% | 52 |[s35d| 32 | 8s5 853|353 &z
“wo@ <3 < 2732 Z< 2 N 2L % | 29| <5
= & = o [ o =3 - a3 I
5= 2 N g FTES 3 2 = & 2 a8 5
gs° a a 2k = 12 7 e ]
< £= 3 a
ez __
Sgarzi Sgurzi Sgarzi Casanti | Commaille} Purgotti Sgarzi M. S.
and Lymtert Florence
1851 1853 1860 1853 Rikibition
M M M M M M M M
16° - 12° 16¢= 320 190.9 —_ — —
61° —_ 53°.5 610 890,6 68° - - -
1.0266 -_— 1.0011 — — 1 0017 —_ —_ —
~.2455( 0.3422( 0.5909| 1.6847| 0.5929 1.1721| 0.886 0.1711) 52.980
—_ —_ —_ 0.0221( 0.0202 —_ -_— -_ _—
—_ * 0.2911( 0,2778] — 0.0340| 0.326 - —
_— — 0.0882 — —_ 0.0348| 0.180 M 0.392
- — — Z - — i — —
—_ —_— -_ 0.0026 - e - - -
- — - — — — ) — —
— — — n — — — — —
— — —  |withaizos| — - — - —
— — — — —_ - — - 0.489
0.0428] 0.0427 —_ 0.0161 _— — — — —
— - 0.0353| 0.0202 — 0.0036] 0.187 0.0598 -
0.3952 —_— 0.9173 —_ 0.6983| 1.2230 —_ - -
— 0.0598 - — 0.0829[ 0.0340 —_ —_ 0.589
_ 0.0427| 0.5027| 0.0995| 0.1121| 0.0348 — - -
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JERVIS, — Mine| TABLE X.
A ANCONA | ASCOLI | MAGERATA
<
o s 3
Z 3 . < < 3
: sl 22 4|8 53 iz | B3
< . o <. ] < -] =)
Meesfizugs| 23 §533| 3% | 32
<ok |ty <E P gu <2
= & & % |8 25| z8 | 8%
o 2 =) = <
] ] < £ § <
&
Sgarzi Sgarzi Nori Nori
M. 8. Plorence| M. 8. Florenco
1829 Exhibition | Exhibition
Use or THE S§ — —_ —_— B B B
TEMPERATURE. | 190 17°.5 15° 350 31° to 38°| 15°
660 63°.5 590 05° 88°10104°5| 59
Seeciric Gravf 4.0084( 1.0083 - 1.001 —_— —_
;CHLoRIDE § 2.7376| 2.7376 0.666 | 1.7668| 0.532 -
— -— —_ 0.5654 —_ -
— — —_— » —-— —
w - - — — - -
E Iobibe oy — -— — — — —
@ i e e e I
e — — — *» — p—
Q |Browme 4 — — - - — —
< — P — — — —
m — — — o — —
— -— p— * —_— p—
FLuorioe —_ — —_ —_ — —_
\Suwumz —_ — — —_ — —_—
" OXIDE OF —_ — — —_ —_ —_
=2 f— — — — - -
E — — — — —_— —
) z - — 0.083 | 0.0400| — —
Sesquioxy — - R — —_ -
NITRATE —_ — —_ —_ — —
SuLeaaTy 1.3345 1.3303 4.000 | 0.7774] 0.589 | — ._
o
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