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AVING mentioned to Sir

Wirriam HamiL Ton the
general Defire of all Lovers of Natu-
ral Hiftory, that his Letters upon the
Subjeét of VerLcanos fhould be col-
lected together in one Volume, par-
ticularly for the Convenience of fuch
as may have an Opportunity of vifit
ing the curious Spots defcribed in
~ them : He was not only pleafed to

A 2 approve
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MOUNT VESUVIUS, &c.

BEST AT HIKT L

To the Right Honourable the Earl of MorTox,
Prefident of the Royal Society.

" My Lozrp, Naples, Jure 10, 1766.

S I have attended particularly to the
A various changes of Mount Vefuvius,
from the 17th of November 17645 the
day of my arrival at this capital; I flatter
myfelf, that my obfervations will not be
unacceptable to your Lordfhip, efpecially
as this Volcano has lately made a very

confiderable eruption. I fhall confine my-
B felf
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{felf merely to the many extraordinary ap-
pearances that have come under my own
infpection, and leave their explanation to
the more learned in Natural Philofophy.
During the firft twelvemonth of my
being here, I did not perceive any re-
“markable alteration in the mountain; but
1 obferved, the fmoke from the Volcano
was much more confiderable in bad wea-
ther than when it was fair [2]; and I of-
ten heard (even at Naples, fix miles from
Vefuvius) in bad weather, the inward ex-

[4] Having reflected fince upon this circumftance,
T rather believe that the weight of the atmofphere in
bad weather, preventing the free difipation of the
finoke, and colle€ting it over the crater, gives it the ap-
_ pearance of being more confiderable; whereas in fine
weather the finoke is difperfed foon after its emiffion,
it is, however, the common-received opinion at Naples
(and from my own obfervation is, I believe, well
founded), that when Vefuvius grumbles, bad weather
is at hand. The {ea of the Bay of Naples, being part-
cularly agitated and fiwelling fome hours before the 3r-
¢ival of a ftorm, may very probably force itfelf into
crevices, leading to the bowels of the Volcano, and, by
caufing a new fermentation, produce thole explofions
and grumblings.

plofions
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plofions of the mountain. When I have
beén at the top of Mount Vefuvius in
fair weather, I have fometimes found {o
hrele fimoke, that I have been able to fee
far down the mouth of the Volcano; the
fides of which were incrufted with falts
and minerdl of various colors; white,
green, deep and pale yellow. The fmoke
that iffued from the mouth of the Volcano
in bad weather was white, very moift;
and not near fo offenfive as the fulphure-
ous fteams from vatious cracks on the fides
of the mountain.

Towards the moath of September l4ft,
I perceived the fmoke to be more con-
fiderable, and to continue even in fair wea-
ther; and in O&obér I perceived fome-
times a puff of black fmoke fhoot up a
tonfidérablé height in the midft of the
white, which fymptom of an approaching
eruption grew more frequent daily; and
foon after, thefe puffs of fmoke appeared
in the night tinged like ¢tlouds with the
Tetting {un,
B 2 About
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. About the beginning of November, 1
went up the mountain: it was then co-
vered with fnow ; and I perceived a little
hillock of fulphur had been thrown up,
fince my laft vifit there, within about
forty yards of the mouth of the Volcanos;
it was near fix feet high, and a light blue
flame iffued conftantly from its top. As
1 was examining this phznomenon, I heard
a violent report; and faw a column of
black fmoke, followed by a reddifh flame,
fhoot up with violence from the mouth
of the Volcano; and prefently fell a
fhower of ftones, one of which, falling near
me, made me retire with fome precipi-
tation, and alfo rendered me more cautious
of apprnaching too near, in my fubfequent
journies to Veluvius.
~ From November to the 28th of March,
the date of the beginning of this eruption,
the {moke increafed, and was mixed with
athes, which fell, and did great damage
to the vineyards in the neighbourhood of
the
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the mountain [»]. A few days before the
eruption I faw (what Pliny the younger
mentions having feen, before that eruption
of Vefuvius which proved fatal to his un-
cle) the black fmoke take the form of a
pine-tree. 'The{moke, that appeared black
in the day-time, for near two months before
the eruption, had the appearance of ﬂame
in the night.

On Good Friday, the 28th of March,
at 7 o’clock at night, the lava began to
boil over the mouth of the Volcano, at
firft in one ftream ; and foon after, divid-
ing itfelf into two, it took its courfe to-
wards Portici. It was preceded by a vie-
lent explofion, which caufed a partial earth-
guake in the neighbourhood of the moun-
tain ; and a fhower of red hot ftones and

{#] Thefe athes deftroy the leaves and fruit, and are
greatly detrimental tp vegetation for a year or two; but
are certainly of great fervice to the land in general, and
are among the principal caufes of that very great fer-
tility which is remarkable in the nmghbnurhmd of
Volcand's,

B3 cmdtrs



6  OBSER¥YATIONS ON

cinders were thrown up to a confiderable
height, Immediately upon fi ight of the
lava, 1 left Naples, with a party of my
pmmtrymen, whom I found as 1mpanem:
as myfelf to fatisfy their curiofity in exa-
mining fo curious an operatjon of nature.
I pafled the whole night upon the moun-
tain; and obferved that, though the red
hot ftones were thrown up in much greater
number gnd to a more confiderable height
than before the appearance of the lava, yet
the report was much lefs confiderable than
fome days before the eruption. The lava
ran near a mile in an hour’s time, when the
two branches joined in a hollow on the fide
of the mountain, without proceeding far-
ther. I approached the mouth of the Vol-
cano, 3s near as I could with prudence,
the lava had the appearance of a river of
red hot and Jiquid metal, fuch as we fee in
the glafs-houfes, on which were large float-
“ing cmders, half lighted, and rolling one
'mrer a,nuth_er with great precipitation down
¢he fide of the mountain, forming a moft

4 beautiful
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beautiful and uncommon cafcade ; the co-
lor of the fire was much paler and more
bright the firft night than the fubfequent
nights, when it became of a deep red, pro~
bably owing to its having been more im-
pregnated with fulphur at firft than af-
terwards, In the day-time, unlefs you are
quite clofe, the lava has no appearance of

fire; but a thick white fmoke marks its
courfe.

The 29th, the mountain was very quiet,
and the lava did not continue. The 3z0th,
it began to flow again in the fame di-
rection, whilft the mouth of the Volcano
threw up every minute a girandole of red
hot ftones, to an immenfe height. The
31ft, I paflfed the night upon the moun-
tain : the lava was not fo confiderable as
the firft night; but the red hot ftones were
perfectly tranfparent, fome of which, I
dare fay of a ton weight, mounted at leaft
two hundred feet perpendicular, and fell
‘in, or near, the mouth of a little moun-
tain, that was now formed by the quantity

B 4 of



8  OBSERVATIONS ON

of afhes and ftones, within the great mouth
of the Volcano, and which made the ap-
proach much fafer than it had been fome
days before, when the mouth was near
half a mile in ¢circumference, and the ffones
took every direction. Mr. Hervey, bro-
ther ta the Earl of Brifto, was very much
wounded in the arm fome days before the
eruption, having approached too near ; and
two Ehglith gentlemen with him weére alfo
hurt. It is impofiible to defcribe the beau-
tiful appearance of thefe girandoles of red
hot ftones, far furpafling the moft afionifh-
ing artificial fire-work, -

- From the 31t of March to the gth
April, the lava continued on the fame
fide of the mountain, in two, three, and
fomietims four branches, without defcend-
g much lower than the firft night. I
remarked a kind of intermiffion in the fe-
ver of the mountain{c], which feemed to

return

fe] Inthe fubfequent eruptions of Vefuvius, I have
conflantly remarked fomething of the fume mature, as
-Appears 1n my account of the great eruption of 1767,
{ : ‘ I have
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return with violence “every other night,
On the 1oth of April, at night, the lava
difappeared on the fide of the mountain
towards Naples, and broke out with much
more violence on the fide next the Torre -
del’ Annunciata.

I paffed the whole day and the mght
of the 12th upon the mountain, and fol-
lowed -the courfe of the lava to its yery
fource : it buift out of the fide of the
mountain, within about half a mile of the
mouth of the Volcano, like a torrent, at-
tended with violent explofions, which threw
up inflamed matter to a confiderable
height, the adjacent ground quivering like
the timbers of a water-mill ; the heat of
the lava was fo great, as not to fuffer me

I have found the fame remark in many accounts of
former ernptions of Vefuvius : in the very curious one
of the formation of a new mountain near Puzzole, in
- 1538, (as may be feen in my letter to Dr. Maty, O¢t. 16,
1770%,) the fame obfervation 1smade., This phaznomenon
15 well worthy of a curious inquiry, which might give
fome light into the theory of the earth, of which, I be-
lieve, we are very ignorant. '
® Scep, 103 of this colle@ion,
to
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to approach nearer than within ten feet
of the ftream, and of fuch a confiftency
(though it appeared liquid as water) as
almoft to refift the impreffion of a long
ftick, with which I made the experiment;
large ftones thrown on it with all my
farce did not fink, but, making a flight
impreffion, floated on the furface, and
were carried out of fight in a thort time;
for, notwithftanding the confiftency of the
Java, it ran with amazing velocity ; I am
fure, the firft mile with a rapidity equal
to that of the river Severn, at the paffage
near Briftol. The ftream at its fource
was about ten feet wide, but foon extend-
ed itfelf, and divided into three branches
{o that thefe rivers of fire, communicating
their heat to the cinders of former lavas,
between one branch and the other, had
the appearance at night of a continued
fheet of fire, four. miles in length, and in
fome parts near two in breadth. Your
~ Lordfhip may imagine the glorious ap-
. pearance
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pearance of this uncommon fcene, fuch as
patles all defcription.
 The lava, after having run pure for
about a hundred yards, began to colle&
cinders, ftones, &c. ; and a fcum was form-
ed on its furface, which in the day-time
had the appearance of the river Thames,
as I hawe leen it after a hard froft and
great fall of {now, when beginning to
thaw, carrying down vaft mafles of now
and ice. In two places the liquid lava
totally difappeared, and ran in a fubter-
raneous paflage for fome paces; then came
out again pure, having left the fcum be-
hind. In this- manner it advanced to the
cultivated parts of the mountain; and I
faw it, the fame night of the 12th, un-
mercifully deftroy a poor man’s vineyard,
and furround his cottage, notwithftanding
the oppofition of many images of St.
Januarius, that were placed upon the cot-
tage, and tied to almoft every vine. The
lava, at the fartheft extremity from its
fource, did not appear liquid, but like a
hf:ap



12 dhsﬂln.va'r.l.om § ON-

heap of red hot coals, forming a wall in
fome places ten or twelve feet high, which
rolling from the top foon formed another
wall, and {o on, advancing flowly, not
more than about thirty feet in an hour [4].

- 133 ] The

[4] I am convinced, that it might be very practica-
ble to divert the courfe of a lava when in this ftate, by
preparing a new bed for it, as is practifed with rivers.
I was mentioning this idea at Catania in Sicily, when
I was aflured, that it had been done with fuccefs dur-
-ng the great eruption of Etna, in 1669 ; that the lava
was directing its courfe towards the walls of Catania,
‘and advancing flowly like the abovementioned, when
they prepared a channel for it round the walls of the |
town, and turned it into the fea; that a fucceflion of
_nen, covered with fheep-kkins wetted, were employed

.o cut through the tough flanks of the lava, till they
made a paflage for that in the centre (which was in
perfect fufion) to difgorge irfelf into the channel pre-
pared forit. A book 1 have fince met with gives the
fame account of this curious operation ; it is intituled,
Relatione del nuovo incendio Jatto da Mongibello 166 9.
Meffina, Ginfeppe Bifagni, 1670. His Sicilian Majefty’s
palace at Portici, and the valuable colletion of antiqui-
ties that have been recovered from bereath the deftruc-
tive lava’s of Vefuvius, are in imminent danger of being
overwhelmed again by the next that fhall take its courfe

that
B 3
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~ The mouth:of -the Volcano has not
thrown up any large ftones fince the fe-
cond eruption of lava on the ioth of
April; but has thrown up quantities of
{mall afhes and pumice ftones, that have
greatly damaged the neighbouring vine-
yards, I have been feveral times at the
mountain fince the 12th; but, as the erup-
tion was in its greateft vigour at that
time, I have ventured to dwell on, and I
fear tire your Lordfhip with, the obferva-
tions of that day. -4

In my laft vifit to Mount Vefuvius, the
ad of June, I ftill found that the lava
continued ; Pt the rivers were become ri-
vulets, and had loft much of their rapi-
dity. ‘The quantity of matter, thrown out
by this eruption is greater than that of
the laft in the year 14603 but the da-

that way; whereas, by taking a level, cutting away
and raifing ground, as occafion might require, the palace
and mufeum would, in all probability, be infured, at
leaft againft one eruption ; and, indeed, I once took the
liberty of communicating this idea to the King of
Naples, who feemed to approve of it.
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mage to the cultivated lands is not fo cbn-
fiderable, owing to its having fpread it-
felf much morc, and 1ts fource béing at
leaft three miles higher up. This érup-
tion feems now td have exhaufted itfelf;:
and I expeét in a few days to fee Veéfuvius
reftored to its former tranquillity.

Mount Etna in Sicily broke ottt the 27th
of April ; and made a lava, in two bran-
ches; at leaft fix miles in Iength and a
mile in breadth; and, according to the de-
fcription given me by Mr. Wilbraham,
(who was there, after having feen with me
part of the eruption of Mount Vefuvius)
refembles it in every refpect, except that
Mount Etna, at the place from whence
the lava flowed (which was twelve miles
from the mouth of the Volcano), threw
up a fountain of liquid inflamed matter
to a confiderable height; which, I am
told, Mount Vefuvius has done in former
eruptions.

I beg pardon for having takén up fcr

much of your time ; and yet I flatter my-
felf;
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felf, that my defcription, which I affure
your Lordfhip is not exaggerated, will
have afforded you fome amufement, I
have the honour to be,

My Lorbp,
Your Lordfhip’s
Moft obedient

and moft humble fervant,

Wirriam Hamirtow,

SOKMACIOIIOIK

Naples, February 3, 1767,

SINCE the account of the eruption of
Mount Vefuvius, which I had the honour
of giving to your Lordfhip, in my letter
of the 10th of Junelaft; I have only to add,
that the lava continued till about the end
of November, without doing any great
damage, having taken its courfe over an-
tient




16 OBSERVATIONS ON

tient lavas, Since the ceffation of this
eruption, I have examined the crater, and
the crack on the fide of the mountain to-
wards T orredell’ Annunciata,about a hundred
yards from the crater from whence this lava
iffued: and I found therein fome very
curious falts and fulphurs; a {pecimen of
each fort I have put into bottles myfelf,
even upon the miountain, that they might
not lofe any of their force, and have fent
them in a box direfted to your Lord-
fhip, as you will fee' by the bill of lad-
ing: I am fure, you will have a pleafure
in feeing them analyzed [¢]: I have alfo
packed in the fame box fome lava, and cin-
ders, of the laft eruption ; there is one piece
in particular very curious, having the exa®
appearance of a cable petrified. I fhall
be very happy if thefe trifles fhould af-

[e] The late Lord Morton was pleafed to give thefe
l})emmens to Dr, Morris, who has made feveral chemical
experiments on them, the refult of which will be com-
municated to the Royal Society. -

ford
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ford your: Lﬂrdﬂup a moment’s amuﬁ:—

ment. | 2O0E O

It is very extraofdmary, that I cannot

" find, ‘that ‘any ‘chemift here has ever been
at the trouble of analyzmg the prt}du&mns
of Vefuvius. oy 3

The deep yellow, or erange-mior falts,
of which there are two bottles, I fetched
out of the very crater of the mountain, in
a crevice that was indeed very hot. It
feems to me to be pﬁuwcrful as 1t turns
filver black in an mi’cant, but has no effect
upon gold. If your Lordfhip pleafes, I
will fend you by another oppertunity {peci-
mens of the fulphurs and falts of the
Solfa terra, which feem to be very different
from thefe.

Within thefe three days, the fire has ap-
peared again on the top of Vefuvius, and
earthquakes have been felt in the neigh-
bourhood of the mountain. I was there
on Saturday with my nephew Lord Gre-
ville; we heard moft dreadful inward
grumbhngs, rattling of ftones, and hifling ;

C ani
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To the Right Honourable the Ear! of MorTox,
Prefident of the Royal Society.

M}-’ Lornp, Naples, December 29, 1767.
THE favourable reception, which my
account of lalt year’s eruption of
Mount Vefuvius met with from your
Lordfhip ; the approbation which the Royal
Society was pleafed to fhew, by having
ordered the fame to be printed in their Phi-
lofophical Tranfactions; and your Lord-
fhip’s commands, in your letter of the 3d
inftant; encourage me to trouble you with
a plain narrative of what came imme-
diately under my obfervation, during the
Jate violent eruption, which began October
19, 1767, and 1s reckoned to be the
twenty-feventh fince that, which, in the
G2 time
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time of Titus, deftroyed Herculaneum and
Pompeii.

The eruption of 1766 continued in fome
degree till the roth of December, about
nine mionths in all [ f]; yer in that {pace
of time the mountain did not caft up a
third of the quantity of lava, which it dif-
gorged in only- feven days, the term of
this laft eruption. On the 15th of De-
cember, laft year, within the ancient crater
of Mount Vefuvius, and about t\ée?ty

[#] From what I have feen and read of eruptions
of Vefuvius and Etna, I am convinced that Volcano's
lic dormant for feveral years, nay even for centuries,
as probably was the cafe of Vefuvius before its erup-
tion in the reign of Titus, and certainly was fo before
that of the year 1631, When I arrived at Naples in
1764, Veluvius was quiet, very feldom fmoak was
vifible on its top; in the year 1766, it feemed to take
fire, and has never fince been three months without
either throwing up red hot flones, or difgorging ftreams
of lava, xtor has its crater been ever free from fmoak.
At N_fi;}:ﬂﬁs? when a lava appears, and not till then, 1t 1s
fivled an eruption; whereas I look upon the five no-
minal eruptions T have been witnefs to; from March
1766 to May 1771, as, in effcct, but one continved
eruption,

2 | feet
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feet deep, there was a cruft, which form-
ed a plain, not unlike the Solfa terra in
miniature; in the midft of this plain was
a little mountain, whofe top did not rife
fo high as the rim of the ancient crater.
I went into this plain, and vp the little
mountain, which was perforated, and ferved
as the principal chimney to the Volcano:
when I threw down large ftones, I could
hear that they met with many obftructions
in their way, and could count a hundred
moderately before they reached the bottom.
Vefuvius was quiet ull March 1767,
when it began to throw up ftones from
time to time; in April, the throws were
more frequent, and at night fire was vifi-
ble on the top of the mountain; or, more
properly {peaking, the fmoak, which hung
over the crater, was tinged by the re-
fletion of the fire within the Volcano.
Thele repeated throws of cinders, afhes,
and  pumice ftones, increafed the little
mountain fo much, that in May its top
was vifible above the rim of the ancient
C 3 crater.
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crater. The #th of Auguft, there iffued
a {mall ftream of lava, from a breach in
the fide of this little mountain, which gra-
dually flled the valley between it and the
ancient crater; fo that, the 12th of Sep-
tember, the lava overflowed the ancient
crater, and took its courfe down the fides
of the great mountains by this time, the
throws were much more frequent, and the
red hot ftones went fo high as to take up
ten feconds in their fall. Padre Torre, a
oreat obferver of Mount Vefuvius, fays
the went up above a thoufand feet.
' T he 15th of O&ober, the height of the
little mountain (formed in about eight
months) was meafured by Don Andrea
Pigonati, a very ingenious young man, in
his Sicilian Majefty’s fervice, who affured
me that its height was 185 French feet.
From my villa, fituated between Her-
culaneum and Pompeii, near the convent
of the Calmaldolefe (marked 7 in Plate I.)
I had watched the growing of this little
mountain; and, by taking drawings of it
from
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from time to time, I could perceive its
increafe moft minutely. I make no doubt
but that the whole of Motint Vefuvius has
been formed in the fame manner; and as
thefe obfervations feem to me to account
for the various irregular ftrata, which are
met with in the neighbourhood of Vol-
canos, I have ventured to inclofe, for your
Lordfhip’s infpection, a copy of the above-
mentioned drawings. (Plate III.)

The lava continued to run over the
ancient crater in {mall ftreams, fometimes
on one f{ide, and fometimes on another,
till the 18th of Otober, when I took par-
ticular notice that there was not the leaft
lava to be feen; owing, I imagine, to its
being employed in forcing its way towards
the place where it burft out the following
day. As I had, contrary to the opinion
of moft people here, foretold the approach-
ing eruption [g], and had obferved 2a

[z] Itis certain, that, by conftant attention to the
{moak that iflues from the crater, a very good guefd
may be given as to the degree of fermentaijon within

C 4 - great
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great fermentation in the mountain after
the heavy rains which fell the 13th and
14th of O&ober; I was not furprized, on
the 1gth fi)]lﬂ‘#ing, at f_cvcn of the clock
in the morning, to perceive from my villa
every fymptom of the eruption being juft
at hand. From the top of the lirtle
mountain iffued a thick black fmoak, {o
thick that it feemed to have difficulty in
forcing its way out; cloud after cloud
mounted with a hafly fpiral motion, and
every minute a volley of great ftones were
fhot up to an immenfe height in the midft
of thefe clouds; by degrees, the finoak

the Volcano. By this alone I foretold * the two Iaft
eruptions, and, by another very fimple obfervation, ¥
pointed out, fome time before, the very fpot from
whence the lava has iffued. When the cone of Vefu-
vius was covered with fhow, I had remarked a fpot on
which it would not lie : concluding very naturally thar
this was the weakeft part of the cone, and that the heat
from within prevented the fnow from lying ; it was as
natural to Imagine that the lava, feeking a vent, would
force this paflage fooner than another; and fo indeed it
came to pafs.
* See Letter I, p. 18,

took



tpok the exact fhape of a huge pine-tree,
fuch as Pliny the younger defcribed in
his letter to Tacitus, where he gives an
account of the fatal eruption in which his
uncle perithed [4]. This column of black
fmqak, after having mounted an extra-
ordinary height, bent with the wind to<
wards Caprea, and actually reached over
that ifland, which is not lefs than twenty-
eight miles from Vefuvius,

I warned my family, not to be alarmed,
as I expected there would be an earth-
quake ar the moment of the lava’s burft-
ing out; but before eight of the clock
in the morning I perceived that the moun-

[A] Thefe are his words: ¢ Nubes (incertum procul
% intuentibus ex quo monte Vefuvium fuiffe poftea
% cognitum eft) oriebatur, cujus fimilitudinem & for-
¢ mam, non alia magis arbor, quam pinus expreflerit.
“ Nam longiffimo veluti trunco elata in altum, qui-
 bufdam ramis diffundebatur, eredo quia recenti fpiritu
*¢ evecta, dein fenefcente'eo deftituta, aut etiam pondere
¢ {uo vitta, in latitudinem evanefcebat: candida inter-
£ dum, interdum_fordida & :FacuInfd, prout  terram
“ cineremve fuftulerat.” Plin, 1ib. vi. €p. 16,

tain
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tain had opened a mouth, without noife,
about a hundred yards lower than the an-
cient crater, on the fide towards the Monte
di Somma; and I plainly perceived, by a
white fmoak, which always accompanies
the lava, that it had forced its way out:
as foon as it had vent, the fmoak no lon-
ger came out with that violence from
the top. As I imagined that there would
be no danger in approaching the moun-
tain when the lava had vent, I went up
immediately, accompanied by one peafant
only. Ipafied the hermitage (3.in Plate L.),
and proceeded as far as the fpot mark-
ed (X), in the valley between the moun-
tain of Somma and that of Vefuvius,
which is called Atrio di Cavallo. I was
‘making my obfervations upon the lava,
which had already, from the fpot (E)
where it firft broke out, reached the valley
when, on a fudden, about noon, I heard a
violent noife within the mountain, and at
the fpot (C), about a quarter of a mile off
the place where 1 ftood, the mountain fplit ;

7 and,
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and, with much noife, from this new mouth,
a fountain of liquid fire fhot up many feet
high, and then, like a torrent, rolled on
directly towards us. The earth fhook, at
the fame time that a volley of pumice
ftones fell thick upon us; in an inftant,
clouds of black fmoak and afhes caufed
almoft a total darknefs; the explofions
from the top of the mountain were much
louder than any thunder I ever heard, and
the {mell of the fulphur was very offenfive.
My guide, alarmed, took to his heels;
and I muft confefs, that I was not at my
eafe. I followed clofe, and we ran near
three miles without ftopping; as the earth
continued to fhake under our feet, I was
apprehenfive of the opening of a frefh
mouth, which might have cut off our re-
treat. 1 alfo feared that the violent ex-
plofions would detach fome of the rocks
off the mountain of Somma, under which
we were obliged to pafs; befides, the pu-
mice-ftones, falling upon us like hail, were
of fuch a fize as to caufe a difagreeable

{fenfation
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fenfation upon the part where they fell,
After having taken breath, as the earth
ftill trembled greatly, I thought it moft
prudent to leave the mountain, and re-
turn to my villa; where I found my fa-
mily in a great alarm, at the continual and-
violent explofions of the Volcano, which
thook our houfe to its very foundation,
the doors and windows {winging upon
their hinges. About two of the clock in
the afterncon another lava forced its way
out of the fame place from whence came
the lava laft year, at the {pot marked B
(in Plate IL.); fo that the conflagration was
foon as great on this fide of the moun-

tain, as on the other which I had juft left.
The noife and -fmell of fulphur increa-
fing, we removed from our villa to Na-
pless and I thought proper, as I pafied
by Portici, to inform the Court of what
I had feen; and humbly offered it as my
opinion, that his Sicilian Majefty fhould
leave the neighbourhood of the threaten<
ing mountain. However, the Court did
not
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not leave Portict till about twelve of the
clock, when 'the lava had reached as far as
(4. in Plate I.)—I obferved, in my way to
Naples, which was in lefs than two hours
after 1 had left the mountain, that the lava
had atuvally covered three miles of the
very road through which we had retreated.
It is aftonifhing that it fhould have run fo
falt ; as I have fince feen, that the river
of lava, in the Atrio di Cavallo, was fixty
and {eventy feet deep, and in fome places
near two miles bread. - "When his Sicilian
Majelty quitted Porrici, the noife was
greatly increafed ; and the concuffion of the
air from the explofions was fo violent,
that, in the King’s palace, doors and win-
dows were forced opens and even one
‘door there, which was locked, was never-
thelefs burft open. At Naples, the fame
night; many windows and doors flew opens
in my houfe, which is rot on the fide of
the town next Vefuvius, I tried the ex-
periment ‘of unbolting my  windows [7],
[/] The windows at Naples opan like folding-doors.

. when
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when they flew wide open upon every ex-

- plofien of the mountain. Befides thefe
explofions, which were very frequent, thero
was a continued fubterraneous and violent
rumbling ‘noife, which lafted this night
about five hours. I have imagined, that
this extraordinary noife might be owing
to the lava in the bowels of the mountain
having met with a depofition of rain wa-
ter; and that the confli¢t between the fire
and the water may, in fome meafure, ac-
count for fo extraordinary a crackling and
hiffing noife. = Padre Torre, who has wrote
fo much and fo well upon the fubject of
Mount Vefuvius, is alfo of my opinion.
And indeed it 1s natural to imagine, that
there may be rain-water lodged in many
of the caverns of the mountain ; as, in the
great eruption of Mount Vefuvius in 1631,
it is well attefted, that feveral towns,
among which Portici and Torre del Gre-
co, were deftroyed, by a torrent of boil-
ing water having burft out of the moun-
tain with the lava, by which thoufands of
b lives
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lives were loft. About four years ago,
Mount Etna in Sicily threw up hot water
alfo, during an eruption,

The confufion at Naples this night can-
not be defcribed; his Sicilian Majelty’s
hatty retreat from Portici added to the
alarm; all the churches were opened and
filled ; the ftreets were thronged with pro-
ceflions of faints: but I fhall avoid enter-
ing upon a defcription of the various cere-
monies that were performed in this capital,
to quell the fury of the turbulent moun-
tain, .

Tuefday the 20th, it was impofiible to
judge of the fituation of Vefuvius, on ac-
count of the fmoak and afhes, which co-
vered it entirely, and {pread over Naples
alfo, the {fun appearing as through a thick
London fog, or a fmoaked glafs; fmall
athes fell all this day at Naples. The
lavas on both fides of the mountain ran
violently ; but there was little or no noife
till about nine o’clock at night, when the
fame uncommon rumbling began again,

. accom-
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accompanied with explofions ' as before,
which lafted about four hours: it feemed
as if the mountain would fplit in pieces;
and, indeed, it opened this night almoit
from the fpot E to C (in Plate 1.). The
annexed plans were taken upon the {pot
at this time, when the lavas were at their
height; and I do not think them exag:
gerated. The Parifian barometer was, as
yefterday, at 279, and Fahrenheit’s ther-
mometer at 70 degrees; - whereas,  for
jome days preceding the eruption, it had
been at 65 and 66. During the confufion
of this night, the prifoners in the public
jail atiempted to efcape, having wounded
the jailer; but were prevented by the
troops. © The mob alfo fer fire to the Car-
dinal -~ Archbifthop’s gate, becaufe he re-
fufed to bring out the rﬂhcks of Saint
Januarius.

Wednefday 21ft, was more quiet thaw
the preceding days, though the lavas raf
brifkly.  Portici was once in foine ‘dan-
oer, “had not the lava taken a differént

gourfe
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courfe when it was only a mile and a half
from it ; towards night, the lava flackened.
Thurfday 22d, about ten of the clock in
the morning, the fame thundering noife
began again, but with more violence than
- the preceding days; the oldeft men de-
clared, they had never heard the like; and,
indeed, it was very alarming: we were in
expectation every moment of fome dire ca-
lamity. The afhes, or rather {mall cin-
ders, thowered down fo faft, that the peo-
ple in the ftreets were obliged to ule um-
brellas, or flap their hats; thefe althes being
very offenfive to the eyes. The tops of
the houfes, and the balconies, were covered
above an inch thick with thefe cinders [£].

[£] In feveral accounts of former eruptions of Vefu-
vius, I have found mention of the afhes falling ata
much greater diftance ; that, in the year 472 and 4713,
they had reached Conftantinople : Dio fays, that dur-
ing the eruption of Vefuvius in the time of Fitus—
% tantus fuit pulvis ut ab eo loco in Africam et Syriam
« et Egyptum penetraverit.” A book printed at Lecce,
in the kingdom of Naples, in Mpexx x11, and intituled,
Difeorfo fopra Porigine de fuochi gettati dal Monte Fgjuvio

D Ships
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Ships at fea, twenty leagues from Naples,
were alfo covered with them, to the greas

di Gio Francefeo Sorrata Spinola Galateo, fays, that the
16th of December, 1631, the very day of the great
eruption of Vefuvius (though perfeﬂl}r'caim}, it rained:
athes at Lecce, which is nine days journey from the
mountain: that the day was darkened by them, and-
that they covered the ground three inches deep; that
afhes of a different quality fell at Bari the fame day;
and that at both thefe places the inhabitants were very
greatly alarmed, not being able to congeive the oc-
eafion of fucha phaeanmenan. Antonio Bulifon, in
his account of the fame eruption, fays, that the afhes
fell, ang lay feveral inches deep at Ariano in Puglia;
and I have been affured, by many perfons of credit at
Naples, that they have been fenfible of the fall of afhes,
during an eruption, at above two hundred miles dif-
tance from Vefuvius, The Abbate Giulio Cefare Bra-
¢ini, in his account of the eruption of Vefuvius, in
1631, fays, that the height of the column of fmoak
and athes, taken from Naples by a quadrant, was up-
wards of thirty miles, ‘Though fuch uncertain cal-
culations demand but little attention; yet, by what I have
feen, I am convinced, that in great eruptions the afhes
are fent up to fo great a height as to meet with ex-
traordinary currents of air, which is the moft probable
way of accounting for their having been cartied to fo
great a diftance i a few hours.  In a book, intituled,
Salvatoris Faronis Fefiwviani incendii Libri tres: Neapoli,

altonifth-
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aftonifhment of the failors. In the midft
of thefe horrors, the mob, growing tumul-
tyous and impatient, obliged the Cardinal
to bring out the head of Saint Januarius,
and go with it in proceffion to the Ponte
Maddalena, at the extremity of Naples,
towards Vefuvius; and it is well attefted
here, that the eruption ceafed the moment
the Saint came in fight of the mountain;
it is true, the noife ceafed about that time,
after having lafted five hours, as it had done
the preceding days.

Friday 23d, the lavas ftill ran, and the
mountain continued to throw up quantities
of ftones from its crater; there was no
noife heard at Naples this day, and but
little afhes fell there.

Mpxxxiv. I found a very poetical defcription of  the
afhes that lay in the neighbourhood of Vefuvius, after

the eruption of 1631, in depth, from twenty to a hun-
dred palms : ¢ Quare,” fays this author, * multi patrio
* in folo requirunt patriam, et vix ibi fe credunt vivere
“ ubi cerro {ciant {efe natos, adeo totam loci {peciem

« tempeitas vertit.”

D2 Saturday
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Saturday 24th, the lava ceafed running s
the extent of the lava, from the fpot C
(Plate 1.), where I faw it break out, to its
extremity F, where it furrounded the cha-
pel of Saint Vito, is above fix miles. In
the Atrio-di Cavallo, and in a deep valley
that lies between Vefuvius (1.) and the
hermitage (3.), the lava is in fome places
near two miles bread, and in moft places
from fixty to feventy feet deep; at (4.),
the lava ran down a hollow way, called
Foffa grande, made by the currents of rain
‘water 3 it is not lefs than two hundred feet
deep, and a hundred broad; yet the lavain
one place has filled it up. I could not
have believed that fo great a quantity of
matter could have been thrown out in {o
fhort a time, if I had not fince examined
the whole courfe of the lava myfelf. This
great compalt body will certainly retain
fome heat many months [/]; at this time,

[/] This conjecture has proved true; for, even in the
month of April 1971, I again thruft fticks into fome
grevices of this lava, and they immediately took fire. On

much



MOUNT VEsUVIUS, &c. 37

much rain having fallen for fome days paft,
the lava {moaks, as if it ran afrefh: and
about ten days ago, when I was up the
mountain with Lord Stermont, we thruft
fticks into the crevices of the lava, which
took fire immediately: But to proceed
with my journal.

The 24th, Vefuvius continued to throw
- up ftones as on the preceding days: dur-
ing the whole of this eruption, it had dif-
fered in this circumftance from the erup-
tion of 1766, when no ftones were thrown
out of the crater from the moment the lava
ran freely.

Sunday 25th, fmall afhes fell all day at
Naples ; they iffued from the crater of the
Volcano, and formed a valt column, as
black as-the mountain idelf, fo that the
thadow of it was marked out on the fur-
face of the fea; continual flathes of forked
or zig-zag lightning fhot from this black
columu, the thunder of which was heard

Mount Etna, in 1769, I obferved the lava, that had
been difgorged in 1766, fmoak in many parts.

D 3 in
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in the neighbourhood of the mountain,
but not at Naples:: there were no clouds in
the {ky at this time, except thofe of fmoak
#fluing from the crater jof Vefuvius, . I
was much pleafed with this phmalnehaﬂ,

which I had not feen before in that per-
fettion [ ].

(7] In ail accounts of great eruj:tmns of Mcunt
Etna and Mount vtfuwus, I have found mention nf
this fort of lightning.  Pliny the younger, in his fegond
letcer to Tacitus upon the eruption of quunus in the
time of Titus, fays, that a black and horrible cloud
covered them at Mifenum (which is above fifteen miles
from the Volcano), and that flafhes of :ﬁg -28g- firé,
like lightnipg, but ftronger, burft from i it ; thefe are
1:13 words: ¢ ab altero latere nubes atra f.:t humnda
¢ jghei ﬁnntus tortis uhraufquﬂ diﬁ:urﬁbus rupta, in
¥ longas ilammarum figuras cl‘EhJcebat fulgénbu;

¢ il et fimiles et majores erant.” This was endently
the fame electrical fire, and with which I am convinced
that the fmoak of all Volcanos i pregnant. In fe-
veral accounts of the grtat ;:ruptmn of Vﬂﬁw;us
in 1631, mention is made of ‘damage * done by
the llghtmng that iffued from the column of finvak.
Bulifon, in particular, fays, that, in the nmgh»
bourhood of the Volcano, people were flruck dead in
the {fame manner as if by hghtnmg; without havmg

their cloaths finged. Phn}r mentions a like inftance,
Monday



MOUNT VESUVIUS, &c. 39

. Menday 26th, the fmoak centinued, but
mt {o thick, neither were there any flafhes
of the mountain lightning.. As no lava
has appeared  after this column of black
{moak, which muft have been occafioned
by fome inward operation of fire; I am
apt to think, that the lava, which fhould
naturally have followed this fymptom, has
broke its way. into fome deeper cavern,
where it is filently brooding: future mif-
chief; and I {hall be much miftaken if it
does not break out a few months hence,

Tuelday 27th, no! more: black £mua.k

nor anyﬁgﬂsﬁfcmptm I doulw

whu:h ﬂlews t'[q.it the ancients had mhﬁewcd ﬂ'us pha—
nomenon ; for he fays, that at Pompei, the day being
fair, Marcus Herenmios wis firuck dead by lightning.
Thefe are his words; * In Catilidnis prodigiis, Pom-
“ peiano ex snunicipio M. Herennius Decurio firene
¢ die, fulmine ifus eft.” Plin. Hit, Nat. lib. II,
cap. Li. The learned and ingenious Father Beccaria,
at Turin, affured me, .that he had been greatly pieafed
with my obfervations on this fpecies of lightning, as
coinciding perfectly with feveral of his clectrical ex-
periments,

D 4 Thus,
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Thus, my Lord, I have had the ho-
nor of giving your Lordfhip a faithful
narrative of my obfervations during this
eruption, which is univerfally allowed to
have been the moft violent of this century ;
and I fhall be ‘happy, if it fhould meet
with your approbation, and that of the
Royal Society, if your Lordthip fhould
think it worthy of being mmmumcated to
{o refpectable a body. | -

I have juft fent a prefent to the Br!tlfh
Mufeum of a complete collection of every
fort of matter produced by Mount Ve-
fuvius, which I have been collecting with
{fome pains for thefe three years pait ; and
it will be a great fatisfaltion to me, if,
by the means of this cnlle&mn, fome of
my! countrymen, learned in natural hiftory,
‘may be-enabled to make fome ufeful dif-
coveries relative’ to Volcanos [#].

[#] T am well convinced, by this colle@tion, that
#¢ many variegated marbles, and many precious ftones,
¢ are the produce of Volcanos; and that there have
¢ been Volcanos in many parts of the world, where at

I have
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I have alfo accompanied that collection
with a view of a current of lava from
Mount Vefuvius; it is painted with tranf-
parent colours, and, when lighted up
with lamps behind ir, gives a much better
idea of Vefuvius, than is poffible to be
given by any other fort of painting.

I have t.hﬂ honﬁr to be,
My Lorp,
Yn-ur Lordfhip’s
Moft obedient
and moft humble fervant,
| WirLiam HamiLTon,

¢4 ptefeﬁt there are no traces of them vifible,” This

is taken from a prior letter to Lnrd Mormn, dated
April 7, 1767.

PLATE
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3. Hermitage, between which and Ve-
fuvius there is a deep valley two miles
bl‘ﬂﬂ'.ﬂa; ;

4. The Foffa Grande. -

5, His Sicilian Majeﬁy s Palace at Por-

gigh el Si .

6. Church uf Pughanu

7. Calmaldolefe Cun*vent, near which is

8. Saint Jorio.

9. Barra. i D s0

10, Spot, under whn;h 11:—:5 Herculaneum.

PLATE IR

g1

A. Crater 'of Vefuvius.'

B. Mouth, from whence came the lava

__of 1766, and. which opened afreth

~_ at two .o'clock, O&l:}ber 19, 1767,

R s the ‘conflagration on
this fide of the mountain.

C, Mouth which opened at 12 o’clock,

October 19, 1767, whilft I was at

_ ‘the
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SOOI OISO

L'ETTER" I

To MATHEW MaTy, M. D. Secretary to
the Royal SocieTY,

Villa Angelica, near Mount Vefuvius,
O&ober 4, 1768, |

SIR,
I HAVE but very lately received your

laft obliging letter, of the sth of July,
with the volume of Philofophical Tranfac-
tions.

I muft begof you to exprefs my fatif-
‘faction at the notice which the Royal Society
hath been pleafed to take of my accounts
of the two laft eruptions of Mount Ve-
fuvius. Since I have been at my villa
“here, I have enquired of the inhabitants of
the mountain, after what they had feen
during the laft eruption. In my letter to
Lord Morton, I mentioned nothing but
what came immediately under my own

obferva-
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obfervation: but as all the peafants here
agree in their account of the terrible thun-
der and lightning, which lafted almoft the
whole time of 'the eruption, upon the
mountain only ; I think it a circumftance
worth attending to. Befides the lightning,
which perfeétly refembled the common
forked lightning, there were many meteors,
like what are vulgarly called falling fars.
A peafant, in my neighbourhood; loft eight
‘hogs, by the afhes falling into the trough
with their food: they grew giddy, and
died ina few hours. The laft day of the
eruption, the afhes, which fell abundantly
upon the mountain, were as white almoft
as fnow [¢] 5 and the old people here affure

o] In ‘Ihmif: accounts of an eruption of Vefuvius in
1660, I find mention made of afhes which fell in the
fhape of crofies, apd were looked upon ag highly mira-
“gulous; but in one book upon this fubjet, intituled,
Athangfii Kircheri Soe. Jef. De prod: rgiofis crucibus, @r.
‘Rome, MpCLX1, a very phllufophntﬂl account is given
.of this phzznomenon ; he fays, that, in 1660; from the
16th of Auguft to the 15th of Ofteber, Vefuyjus caft
up afhes, lmprﬂgnatcd wuh m!;‘nus, falmg, and bitu~

7 mc,
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me, that is a fure fymptom of the eruption
being at an end. Thefe circumftances,
being well attefted, I thought worth re-
lating, tr1;

It would require many years clofe ap-
plication, to give a proper and truly phi-
lofophical account of the Volcanos in the
neighbourhood of Naples; but I am fure
fuch a hiftory might be given, fupported
by demonitration, as would deftroy every
fyftem hitherto given wpon this fubjeét.
We have here an opportunity of feeing
Volcanos in all their ftates. I have been
this fummer in the ifland of Ifchia; it is
about eighteen miles round, and its whole
bafis is lava. The great mountain in it,
near as high as Vefuvius, formerly called
Epomeus, and now San Nicolo, I am con-

minous fulphur, which upon linen garments took the
form of croffes, probably direted by the crofs-threads
in the linen, and therefore that the falts did not fhoot
mto fuch a fhape when they fell upon garments ef
woolen ; a very particular defeription of thefe croffes
may be found in page 18, of the abovementioned
book. |
vinced,
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vinced, was thrown up by degrees; and
I have no doubt in my own mind, but
that the ifland itfelf rofe out of the fea in
the fame manner as fome of the Azores.
f am of the fame opinion with refpect to
Mount Vefuvius, and all the high grounds
near Naples; as having not yet feen, in
any one place, what can be called virgin
earth. I had the pleafure of feeing a well
funk, a few days ago, near my villa, which
is, as you know, at the foot of Vefuvius,
and clofe by the fea-fide. At twenty-five
feet below the level of the fea, they came
to a ftratum of lava, and God knows how
much deeper they might have fiill found
other lavas. The foil all round the moun-
tain, which is fo fertile, confifts of ftratas
of lavas, afhes, pumice, and now-and-then a
thin ftratum of good earth, which good
.earth is produced by the furface moulder-
ing, and the rotting of the roots of plants,
vines, &c. This is plainly to be feen at
Pompeii, where they are now digging into
the ruins of that ancient city; the houles

are
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are covered about ten or fifteen feet, with
pumice and fragments of lava, fome of
which weigh three pounds (which laft cir-
cumftance I mention, to fhew, that, in a
great eruption, Vefuvius has thrown ftones
of this weight fix miles [p], which Is its
diftance from Pompeii, in a direct line);
upon this ftratum of pumice, or rapilli,
as they call them here, is a firatum of

[#] I have fince found in this ftratum of erupted
matter at Pompeli, {tones weighing eight pounds :
hut many accounts of the great eruption of Vefuvius,
particularly that of Antonio Bulifon, mention that a
flone hke a bomb was thrown from the crater of Ve-
fuvius in 1631, and fell upon the Marquis of Lauro’s
houfe at Nola, which it fet on fire. As Nola is twelve
miles from Vefuvius, this circumitance feems rather ex-
traordinary : however, I have feen itones of an enormous
fize fhot up to a very great height by Mount Vefuvius.
In May 1771, having a ftop watch in my hand, I ob-
ferved that one of thefe ftones was eleven feconds
falling from its greateft height, into the crater from
whence it had been ¢jeted. In 1767, a folid ftone,
meafuring twelve feet in height, and forty-five in
circumference, was thrown a quarter of a mile from
the crater; the eruption of 1767, though by much the
moft violent of this century, was, comparatively to thofe
of the year 79 and 1631, very mild.

E excellent
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excellent mould, about two feet thick, on
which grow large trees, and excellent
orapes. We have then the Solfaterra,
which was certainly a Volcano, and has
ceafed erupting, for want of metallic par-
ticles, and over-abounding with fulphur.
You may trace its lavas into the fea. We
have the Lago d’Averno and the Lago
d’Agnano, both of which were formerly
Volcanos; and Aftroni, which ftill retains
its form more than any of thefe. Its
crater is walled round, and his Sicilian Ma-.
jefty takes the diverfion of boar-hunting
in this Volcano; and neither his Majefty
nor any one of his Court ever dreamt of
its former ftate. We have then that cu-
rious mountain, called Montagno Nuovo,
near Puzzole, which rofe, in one night,
out of the Lucrine Lake; it is about a
hundred and fifty feet high, and three miles
round. I do not think it more extraor-
dinary, that Mount Vefuvius, in many
ages, fhould rife above two thoufand feet;
when this mountain, as is well attefled,

o | rofe
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rofe in one night, no longer ago than the
year 1538. ' I have a proje, next {pring,
of paffing fome days at Puzzole, and of
diffie€ting this mountain, taking its mea-
fures, and making drawings of its ftratas
for, I perceive, it is compofed of firatas,
 like Mouht Vefuvius, but without lavas,
As this ‘mountain is fo undoubtedly form-
ed intirely from a plain, I fhould think
iy proje& may give light into the forma-
tion of many other mountains, that are at
prefent tHotight to have been original, and
are certainly not fo, if their firata corre-
fpond with thofe of the Montagno Nuovo.
I fhould be glad to know whether you
think this proje¢t of mine will be ufeful ;
and, if you do, the refult of my obfer-
vations may be the fubjet of another
leteer [¢]:

I cannot have a greater pleafure than to
employ ‘my leifure hotirs in what may be
of fome little ufe to mankind; and my

[4] See Letter V. in this colleétion.
E 2 lot
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lot has carried me ‘into a country, which
affords an ample field for obfervation.
Upon the whole, if I was to eftablith a
{yftem, it would be, that Mountains are
produced by Volcanos, and not Volcanos by
Mountains.

I fear I have tired yous; but the fub-
ject of Volcanos is fo favourite a one
with me, that it has led me on I know
not how: I fhall only add, that Vefuvius
is quiet at prefent, though very hot at
top, where there is a depofition of boiling
fulphur. The lava that ran in the Fofia
Grande during the laft eruption, and is at
teaft two hundred feet thick, is not yet
cool; a ftick, put into its crevices, takes
fire immediately. On the fides of the
crevices are fine cryftalline falts : as they
are the pure falts, which exhale from the
lava that has no communication with the
interiour of the mountain, they may per-
haps indicate the compofition of the lava. .

I have done. Let me only thank you
for the kind offers and expreflions in your

letter,
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letter, and for the care you have had in
fetting off my - prefent to the Mufeum to
the beft advantage ; of which I have been
told from many quarters.

Iam,
Sir,
Your moft obedient
humble fervant,

W. HamiLToN.

E 3 LET-
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To MaTtuew MaTy, M, D. Secretary to
the Royal Sog1ETY.

An Account of a Journey to
MounT ETNA.

# Artificis naturze ingens opus afpice, nulla
¢ "T'u tanta Humanis rebus fpectacula cernes,”
P. CoznELII SEVERI Eina.

SR, Naples, O&. 17, 1769.
NCOURAGED by the affurances

§°4 you give me, in your laft obliging
letter of the 15th of June, that any new
communication upon the fubject of Vol-
cano’s would be received with fatisfaétion
by the Royal Society; 1 venture to {fend
you the following account of my late ob-
{ervations upon Mount Etna, which you

are
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are at liberty to lay before our refpectable
Society, fhould you think it worth its
notice. [See Plate 1V.]

After having examined with much at-
tention the operations of Mount Vefuvius,
during the five years that I have had the
honour of refiding as his Majefty’s Mi-
nifter at this Court, and after having care-
fully remarked the nature of the foil for
fifteen miles round this capitaly I am, in
my own mind, well convinced that the
whole of it has been formed by explofion,
Many of the craters, from whence this
matter has iffued, are flill vifible ; fuch as
the Solfaterra near Puzzole, the lake of
Agnpano, and near this lake a mountain
compofed of burnt matter, that has a very
large crater {urrounded with a wall, to in-
clofe the wild boars and deer, that are
kept there for the diverfion of his Sicilian
Majefty 5 it is called Aftruni: the Monte
Nuovo, thrown up from the bottom of
the Lucrine lake [#] in the year 1538,

[#] It is the common received opinion, that this
mountain rofe from the bottom of the Lucrine lake, I

i which
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which has likewife its crater, and the lake
of Averno. The iflands of Nifida and
Procida are entirely compofed of burnt
matter; the ifland of Ifchia is likewife
compofed of lava, pumice, and burnt mat-
ter; and there are in that ifland {everal
vifible craters, from one of which, no
longer ago than the year 1303, there if-
fued a lava, which ran into the fea, and
is {till in the fame barren ftate as the mo-
dern lavas of Vefuvius. After having,
I fay, been accuftomed to thefe obferva-
tions, I was well prepared to vifit the moft
ancient, and perhaps the moft confidera-
ble, Volcano that exifts; and I had the
fatisfaction of being thoroughly convinced
there, of the formation of very confider-
able mountains by meer explofion, having
feen many fuch on the fides of Etna, as
will be related hereafter,

had not feen the very curious and particular account of
its formation (which account is in my next letter) when
I wrote this, and was therefore in the fame Crror.

On
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On the 24th of June laft, in the af-
ternoon, I lefc Catania, a town fitvated at
the foot of Mount Etna, or, as it is now
called, Mon-Gibello, in company with
Y.ord Fortrofe and the Canonico Recu-
pero, an ingenious prieft of Catania, who
is the only perfon there that is acquaint-
ed with the mountain: he 1s actually em-
ployed in writing its natural hiftory ; but,
I fear, will not be able to compafs fo
great and ufeful an undertaking, for want
of proper encouragement,

We paffed through the inferior diftrict
of the mountain called by its inhabitants
L.a Regione Piemontefe. It is well wa-
tered, exceedingly fertile, and abounding
with vines and other fruit trees, where
the lava, or, as it is called there, the
feiara, has had time to foften, and gather
foil fufficient for vegetation, which;1 am
convinced from many obfervations, unlefs
affifted by art, does not come to pafs for
many ages [s], perhaps a thoufand years

[s] This muft depend greatly upon the quality of the
lava’s ; fome have been in a more perfelt ftate of vitri-

or
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or more 3 the circuit of this lower region,
Ifnrmmg the baﬁs of the great Volcano,
is upwards of ane hundred Italian miles,
The vines of Etna are kept low, quite
‘the reverfe of thofe on the borders of Ve-
fuvius ; and they produce a fironger wine,
‘bnt not 1n {o great abundance. = The Pie-
montefe diftrict is mvcred with towns,
villages, mona{tenes, &c. and is well peo-
pled, notwichflanding the danger of fisch
a fituation. Catania, fo often deftroyed
by eruptions of Etna, and totally, over-
thrown by an ecarthquake towards the end

fication than others, and are coni'equmuly lefs ,hable m
the imprefions of time. 1 have often obferved on
Mount Veluvius, when I have heen clofe to the mouth
trom whence a Java was dif; gorging itlelf, that the qua-
hty of it varied urmt13 from time to nme I have feen
it as fluid and colicrent as glafs when in fufion ; an.d. I
have {een it farinacious, the particles fﬂj‘:ﬁﬁtll]ﬂ' as they
forced their way put, juft like meal coming from under
the grmdhﬁfm. A ftream of lava of this fort, being
lefs compact,”and containing more eqrth}r parn-.les,
would certainly be much fooner fit for vegetation, than
one compofed of the more perfc:ft ‘ﬂtl:ﬁ;d matter,

of
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of the laft century {#], has been re-built
within thefe fifty years, and is now a
confiderable town, with at lealt thirty-five
thoufand inhabitants. I do not wonder
at the feeming fecurity with which thefe
parts are inhabited, having been fo .lung
witnefs to the fame near Mount Vefuyius,
- ‘The operations of Nature are flow: great
eruptions do not frequently happen s each
flatters himfelf it will not happen in his
time, or, if it {hould, that his tutelar faint
will turn away the deftruttive lava from
his grounds; ‘and indeed the great ferti-
lity in the neighbourhoods of Volcanos
tempts people to inhabit them.

In about four hours of gradual afcent,
we arrived at a little convent of Bene-
ditine monks, called St. Nicolo dell’
Arena, about thirteen miles from Cata-

[#] This earthguake happened in the year 1693, and
defiroyed forty-nine towns and v111ages, nine hundred
and twenty-two. churches, colleges, and convents ; and .
near one hundred thoufand perfons were buried in their
uin,

nia,
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nia, and within a mile of the Volcano
from whence iffued the laft very great
eruption in the year 1669 ; a circumftan-
tial account of which was fent to our
court by a Lord Winchelfea, who hap-
pened to be then at Catania in his way
home, from his embaffy at Conftantino-
ple. His Lordfhip’s account is curious,
and was printed in London foon after; I
faw a copy of it at Palermo, in the library
of the Prince Torremuzzo [#]. We flept

[#] Itis intituled, ¢ A true and exact relation of the
¢ late prodigious earthquake and eruption of Mount
¢ Ftna, or Monte Gibello ; as it came in a letter writ-
¢ ten to his Majefty from Naples, by the Right Ho-
“* nourable the Earl of Winchelfea, his Majeity’s late
¢ Embaflador at Conftantinople, who, in his return
¢from thence, vifiting Catania in the ifland of Sicily,
¢ was an eye-witnefs of that dreadful fpeftacle ; toge-
¢¢ ther with a more particular narrative of the fame, as
¢ 1t 1s collected out of the feveral relations fent from
¢ Catania; publifhed by authority, Printed by T,
¢ Newcomb, in the Savoy, 1669.”

¢ T accepted, fays the author, p. 38, the invitation
“¢ of the Bifhop of Catania, to ftay a day with him, that
“ fo I might be the better able to inform your Majeity

3 in
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in the Benedittines convent the night of
the 24th, and paffed the next morning in

¢t of that extraordinary fire, which comes from Mount
“ Gibel, fifteen miles diftant from that city, which, for
¢ its horridnefs in the afpet, for the vaft quantity
“¢ thereof (for it is fifteen miles in length, and feven in
*¢ breadth), for its monitrous devaftation and quick
“ progrefs, may be termed an inundation of fire, a
¢ flood of fire, cinders, and burning {tones, burning
*¢ with that rage as to advance into the fea fix hundred
- “ yards, and that to a mile in breadth, which I faw ;
¢ and that which did augment my admiration was, to
¢¢ {ee in the fea this matter like ragged rocks, burning
“ in four fathom water, two fathom higher than the
¢ fea itfelf, fome parts liquid, and throwing off, not
¢ with great violence, the ftones about it, which, like 2
«¢ cruft of a vaft bignefs, and red hot, fell into the fea
¢ every moment, in fome place or other, caufing a great
¢ and horrible noife, fmoak, and hiffing in the fea;
¢ and that more and more coming after it, making a
% firm foundatien in the fea itfelf. I ftayed there from

~ “nine a clock on Saturday morntng, to feven next
‘¢ morning ;” (this muit have been towards the middle
or latter end of April;) “ and this mountain of fire
¢ and ftones with cinders had advanced into the fes
“ twenty yards at leaft, in feveral places; in the mid-
¢¢ dle of this fire, which burnt in the {ea, it hath form-
«¢ ed like to a river, with its banks on each fide very
- £¢ fteep and craggy; and in this channel moves the

obferving
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obferving the ravage made by the above:
mentioned terrible eruption, over the rich

“ greateft quantity of this fire, which is the moft liquid,
s with flones of the fame compofition, and cinders all
¢ red hot, {fwimming upon the fire of a great magni-
€ tude; from this a river of fire doth proceed under the
¢ great mafs of the ftones, which are generally three
¢ fathoms high all over the country, where it burns,
¢ and in other places much more. There dre fecret
¢¢ conduits or rivulets of this liquid matter, which coms
¢ municates fire and heat into all parts more or lefs;
¢ and melts the flones and cinders by fits in thofe places
“¢ where it toucheth them, over and over again; where
t« it meets with rocks or houfes of the fame matter (as
< many are), they melt and go away with the fire;
¢t where they find other compofitions, they turn them
¢ to lime or afhes (as I am informed)., The compo-
¢¢ fition of this fire, ftones, and cinders, ate fulphur,
* nitre, quickfilver, fal ammoniac, lead, iron, brafs, and
¢ gll other metals. It moves not regularly, nor cons
¢¢ ftantly down hill *; in fome places it hath made the

# Having heard the fame remark with refpet to the lava’s of
Vefuvius, T determined, during an eruption of that Volcano, to
watch the progrefs of a current of lava, and I was foon enabled to
comprehend this feeming phaznomenon ; though it is, 1 fear,
very difficult to explain, Certain it is, that the lava’s, whilft in
their moift fluid ftate, follow always the law of other fluids; but
when at a great diftance from their fource, and confequently in-
cmbered with feorize and cinders, the air likewife having rens
dered their outward coat tough, they will fometimes (as I have

country
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country of the Piemontefe, The lava
burft out of a vineyard within a mile of

¢ vallies hills, and the hills that are not high are now
¢¢ vallies. When it was night, I went upon twor
‘¢ towers, in divers places; and could plainly fee at ten
“¢ miles diftance, as we judged, the fire to begin to run
¢ from the mountain in a diret line, the flame to afcend
“¢ as high and as big as one of the greateit {teeples in
¢ your Majeity’s kingdoms, and to throw up great ftones
¢ into the air; I could difcern the river of fire to de-
¢ feend the mountain of a terrible fiery or red colour,
¢ and f{tones of a paler red to fivim therecn, and to be
‘¢ fome as big as an ordinary table, We could fee this
¢ fire to move in feveral other places, and all the country
¢¢ covered with fire, afcending with great flames §, in
¢ many places, {moaking like to a viclent furnace of

feen) be forced up a fhort afcent, the frefli matter puthing forward
that which went before it, and the exterior parts of the lava aft-
ing always as condutors (or pipes, if | may be allowed the ex-
preffion), for the interior parts, that have retained their fluidity
by not having been expofed to the air,

+ The flames Lord Winchelfea mentions, were certainly pro-
duced by the lava having met with trees in its way; or perhaps
his Lordthip may have miftaken the white fmoak which con-
ftantly rifes from a lava (and in the night is tinged by the rc-
“fleétion of the red hot matter), for flame, of which indeed it has
greatly the appearance at a diftance. 1 have obferved upon Mount
Vefuvius, that, foon after a lava has borne down and burned a tree,
a bright flame iffues from its furface ; otherwife I have never feen
any flame attending an eruption. S
: t.
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St. Nicolo, and, by frequent explofions of
ftones and afhes, raifed there a mountain,
which, as near as I can judge, having
afcended it, i1s not lefs than half a mile

s¢ jron melted, making a noife with the great pieces
s¢ ghat fell, efpecially thofe which fell into the fea, - A
« Cavalier of Malta, who lives there, and attended me,
“ told me, that the river was as liquid where it iflues
« out of the mountain, as water, and came out like a
¢ torrent with great violence, and 1s five or fix fathom
« deep, and as broad, and that no ftones fink therein,
¢¢ T aflure your Majefty, no pen can exprefs how terri-
« ble it is, nor can all the art and induftry of the world
¢ quench or divert that which is burning in the coun-
¢ try, In forty days time, it hath deftroyed the habita-
s tions of 27,000 perfons; made two hills of one,
¢ 1000 paces high apiece, and one s four miles in
«¢ compafs; of 20,000 perfons, which inhabit Catania,
¢ 3000 did only remain; all their goods are carried
-¢¢ away, the cannons of brafs are removed out of the
s¢ caftle, fome great bells taken down, the city-gates
s walled up next the fire, and preparations made to
¢¢ gbandon the city.

s« That night which I lay there, it rained afhes all
-4¢ gver the city, and ten miles at fea it troubled my eyes.
¢ This fire in its progrefs met with a lake of four
¢t miles in compafs ; and it was not only fatisfied to fill
“¢ it up, though it was four fathom deep, but hath made
¢ of it a mountain,”

perpens
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perpendicular in height, and is certainly at
Ieaft three miles in circumference at its
bafis. The lava that ran from it, and on
which there are as yet no figns of vegeta-
tion, is fourteen miles in length, and in
many parts fix in breadth; it reached
Catania, and deftroyed part of its walls,
buriéd an amphitheatre, an aquedudt, and
many other monuments of its-ancient gran-
deur, which till then had refifted the hand
of Time, and ran a confiderable length
into the lea, fo as ro have once formed a
beautiful and fafe harbour: but it was
foon after filled vp by a frefh torrent of
the fame inflamed matter: a circumftance
the Catanians lament to this day, as they
are without a port. There has been no
fuch eruption fince, though there are figns
of many, -more terrible, that have preced-
ed it.

For two or three miles round the moun-
tain raifed by this eruprtion, 2ll is barren,
and covered with afhes; this ground, as
well as the mountain itfelf, will in time

3 certainly
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certainly be as fertile as many other moun=.

tains in its neighbourhood, that have been
likewife formed by explofion. If the dates:
of thefe explofions could be afcertained,
it would be very curious, and mark the
progrefs of time with refpect to the re-
turn of vegetation, as the mountains raifed
by them are in different flates; thole
which I imagine to be the molt modern
are covered with afhes only ; others of an.
older date, with {mall plants and herbs;
and the moft ancient, with the largeft
timber-trees I ever faw: but I believe the
latter are fo very ancient, as to be far out
of the reach of bhiftory. At the foot of
the mountain, raifed by the eruption of
the year 1669, there is a hole, through
which, by means of a rope, we defcend-
ed into feveral {ubterrancous caverns,
branching out and extending much far-
ther and deeper than we chole. to ven-
ture; the cold there being exceflive, and
a violent wind frequently extinguifhing
fome of our torches, Thefe caverns

undoubt-
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undoubtedly contained the lava that if-
fued forth, and extended, as I faid be-
fore, quite to Catania. There are many
of thefe fubterraneous cavities known, on
other parts of Etna; fuch as thar cal
led by the peafants La -Baracca Vec-
chia, another L.a Spelonca della Pa-
lomba (from the wild pigeons building
their nefts therein), and the cavern Tha-
lia, mentioned by Boccaccio. Some of
them are made ufe of as magazines for
fnow; the whole 1fland of Sicily and Malta
being fupplied with this eflential arti-
- cle (in a hot climate) from Mount Etna.
Many more would be found, I dare fay,
if fearched for, particularly near and un-
der the craters from whence great lavas
have iffued, as the immenfe quantities
of fuch matter we {ee above ground
muft neceflarily {uppofe very great hollows

underneath
After having paffed the morning of the
25th in thefe obfervations, we proceeded
through the fecond or middle region of
F a2 E{ﬂﬂj
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Ftna, called La Selvofa, the woody, that
which nothing can be more beautiful.
On every fide are mountains, or frag-
ments of mountains, that have been thrown
up by various ancient explofions; there
are fome near as high as Mount Vefu-
vius; one in particular (as the Canon our
guide affured me, having meafured it)
1s little lefs than one mile in perpendicular
height, and five in circumference at its
bafis. They are all more or lefs covered,
even within their craters, as well as the
rich vallies between them, with the largeft
oak, chefnut, and firr trees, I ever faw
any where; and indeed it 1s from hence
chiefly, that his Sicilian Majefty’s dock-
yards are fupplied with timber. As this
part of Etna was famous for its timber in
the time of the Tyrants of Syracufa, and
as it requires the great length of time
I have already mentioned before the mat-
ter 1s fit for vegetation, we may conceive
the great age of this refpectable Volcano.
The chefnut-trees predominated in the
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parts through which we paffed, and, though
of 2 ‘very greet fize, are not to be com-
pared to fome on another part of the
Regione Selvofa, called Carpinetto. 1
*have been told by many, and particularly
by our guide, who had meafured the
Targelt there, called L.a Caftagna di Cento
Cavalli, that it 15 upwards of twenty-
eight Neapolitan canes in circumference,
Now as a Neapolitan cane is two yards and
half a quarter, Englith meafure, you may
judge, Sir, of the immenfe fize of this fa-
‘mous tree [x]. It is hollow from age, but
thf:re is another near it almoft as large and
found. Asit would have required a journey
of two days to have vifited this extraor-
dinary tree, and the weather being al-
ready very hot, I did not fee it. It is

[+] T have heard fince, from fome of our country-
men who have meafured this tree, that its dimenfions
are actually as abovementioned ; but that they could
perceive fome figns of four {tems baving grown toge-
ther, and formed one trec,

| S ' amazing
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amazing to me, that trees fhould flourith
in fq‘ fhallow a foil; for they cannot pe-
netrate deep without meting with a rock
of lava; and indeed great part of ‘the
roots of the large trees we paffed by are
#above ground, and have acquired, by the |
impreflion of the air, a bark like that |
of their branches, In this part of the
mountain, are the fineft horned cattle:in
Sicily 5 we remarked in general, that the
horns of the Sicilian cattle ate near twice
the fize of any we had ever feen; the cat-
tle themfelves are of the common fize,
We pafied by the lava of the laft e-
ruption in the year 1766, which has de-
ftroyed above four miles fquare of the
beautiful wood abovementioned.  The
mountain raifed by this eruption abounds
with fulphur and falts, exaltly refem-
bling thofe of Vefuvius; f{pecimens of
which I fent fome time ago to the late
Lord Morton. |
~In about five hours from the time we
had left the convent of St. Nicolo dell’

Arena,
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Arena, we arrived at the borders of the
third region, called La Netta, or .Scnperta_,
clean or uncovered, where we found a very
fharp air indeed; fo that, in the fame day,
the four feafons of the year were fenfibly
felt by us, on this mountain; exceflive fum=
mer heats in the Piemontefe, {pring and
autumn temperature in the middle, and
extreme cold of winter in the upper re-
gion. I could perceive, as we approached
- the latter, a gradual decreafe of vegeta-
~tion; and from large timber trees we
came to the fmall thrubs and plants of the
northern climates: I obferved quantities
-of juniper and tanzey ; our guide told us,
that later in the feafon there are number-
lefs curious plants here, and that in fome
parts there are rhubarb and faffron in
plenty. In Carrera’s Hiftory of Catania,
there is a lift of all the plants and herbs
of Etna, in alphabetical order.

Night coming on, we here pitched a
tent, and made a good fire, which was very
neceflary ; for without it, and very warm

| F 4 cloathing,
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cloathing, we fhould furely have perifhed
with, cold ; and at one of the clock in the
morning of the. 26th, we purfued -oug
journey towards the great crater, . . We: paf
ied over vallies of fnow, that never melts,
except there is an eruption of lava from
the upper crater, which fcarcely ever hap-
pens 5 the great eruptions are. ufually from
the middle region, the inflamed matter
hnding (as I fuppole) its paffage through

lome weak part, long before it can rife

to the exceflive height of the upper re-
gion, the great mouth on the fummit only
{erving as a common chimney to the Vol-
cano. In many places the fnow is cover-
ed with a bed of athes, thrown out of
the crater, and the fun melting it in fome
parts makes this ground treacherous; but
as. we had with us, beflides our guide, a
peafant well accuftomed to thefe- vallies,
we arrived fafe at the foot of the little
mountain of athes that crowns Etna, about
an hour before the rifing of the fun.
‘This mountain is fitvated in a gently in-
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clining plain, of about nine miles in cir-
cumference ; it is about a quarter of a
mile perpendicular in height, very fteep,
but not quite fo fteep as Veluvius; it has
~ been thrown up within thefe twenty-five
or ‘thirty years, as many people at Ca-
tania have told me they remembered when
there was only a large chalm or crater,
in the midlt of the abovementioned plain.
Till now, the afcent had been fo gradual
(for the top of Etna is not lefs than thirty
miles from Catania, from whence the af-
cent begins) as not to have been the lealt
fatiguing ; and if it had not been for the
fnow, we might have rode upon our mules
to the very foot of the little mountain,
higher than which the Canon our guide
had never been: but as I faw that this
little mountain was compofed in the fame
manner as the top of Vefuvius, which,
notwithftanding the fmoak iffuing from
every pore, 1s folid and firm, I made no
{cruple of going up to the edge of the
crater ; and my companions followed. The

fteep
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fteep afcent, the keennefs of the air, the
vapours of the fulphur, and the violence
of the wind, which obliged us feveral
times to throw ourfelves flat upon our
faces to avoid being overturned by it,
made this latter part of our expedition
‘rather inconvenient and difagreeable, Our
guide, by way of comfort, affured us, that
there was generally much more wmd
the upper region at this time.

Soon after we had feated ourfelves on
the higheft point of Etna, the fun arofe,
and difplayed a {cene that indeed pafies
‘all defeription.  The horizon lighting up
by degrees, we difcovered the greatelt part
of Calabria, and the fea on the other fide
of it; the Phare of Meffina, the Lipari
Iflands ; Stromboli, with its {moaking top,
though at above feventy miles diftance,
fremed to be juft under our feet; we
faw the whole ifland of Sicily, its rivers,
towns, harbours, &c. as if we had been
looking on a map. The ifland of Malta
is low ground, and there was a hazinefs

n
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in that part of the horizon, fo that we
could not difcern ity our guide affured
‘us, -he had feen it diftinétly at other times,
-which 1 can believe, as in other parts of
-the horizon, that were not hazy, we faw
to a much greater diftance; befides, we
had a clear view of Ewma’s top from our
-fhip, as we were going into the mouth of
the harbour of Malta {fome weeks before ;
in fhort, as I have fince meafured on a
good chart, we took in at one view a cir-
cle of above nine hundred Englith miles.
The pyramidal, fhadow of the mountain
reached acrofs the whole ifland, and far
into the fea on the other fide. I counted
from hence forry-four little mountains (lit-
tle I call them in comparifon of their
mother Etna, though they would appear
great any where elfe) in the middle re-
gion on the Catania fide, and many others
on the other fide of the mountain, all
of a conical form, and each having its
crater ; many with timber trees flourithing
both within and without their craters.

The
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The points of thofe mountains that 1
imagine to be the moft ancient are blunt-
ed, and the craters of courfe more ex-
tenfive and lefs decp than thofe of the
mountains formed by explofions of a later
date, and which preferve their pyramidal
form entire. - Some have been fol far
mouldered down by time, as to have mo
other appearance of a crater than a fort
of dimple or hollow on their rounded
tops, others with only half or a third part
-of their cone ftanding; the parts that are
wanting having mouldered down, or per-
haps been detached ‘from them by earth-
guakes; which are here very frequent. <Al
however have been evidently raifed by
cexplofion ;3 and I believe, upon ~exami-
nation, many of the whimfical fhapes of
-mountains in other parts of the world
would prove to have been occafioned by
the fame natural operations. I obferved
that thefe mountains were generally in
lines or ridges; they have moltly a fracture
on one fide, the fame as in the 'little

nountansg
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mountains raifed by explofion on the fides
of Vefuvius, of which there are eight or
nine..  This fralture is occafioned by the
lava’s forcing its way out, which opera-
tion I have defcribed in my account of
the laft eruption of Vefuvius. Whenever
I' (hall meet with a mountain, in any part
of the world, whofe form is regularly coni-
cal, with a hollow crater on its top, and
one fide broken, I fhall be apt to decide
fuch a mountain’s having been formed by
an eruption; as both on Etna and Ve-
fuvius the mountains formed by explofion
are without exception according to this
defcription. But to return to my nar-
rative.

After having feafted our eyes with the
glorious profpett above-mentioned (for
which, as Spartian tells us, the Emperor
Adrian was at the trouble of afcending
Etna), we looked into the great crater,
which, as near as we could judge, 13 abour
two miles and a half in circumference;
we did not think it fafe to go round and

mealure
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meafure it, as fome parts feemed to be

very tender ground, The infide of the-

crater, which is incrufted with falts and
fulphurs like that of Vefuvius, is in the
form of an 1nverted hollow cone, and
its depth nearly anfwers to the height of

the little mountain that crowns the great

Volcano. The {moak, iffuing abundant-
ly from the fides and bottom, prevented
our feeing quite down; but the wind
clearing away the fmoak from time to
time, 1 faw this inverted cone contrated
almoft to a point; and, from repeated
obfervations, 1 dare fay, that in all Vol-
canos, the depth of the craters will be
found to correfpond nearly to the height
of the conical mountains of cinders which
ufually crown them : in fhort, I look upon
the craters as a fort of fulpended funnels,
under which are vaft caverns and abyfies,
The formation of fuch conical mountains
with their craters are eafily accounted fory
by the fall of the ftones, cinders, and
afhes, emitted at the time of an erupticn.

1 | The
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~The {moak of Etna, though very ful-
phureous, did not appear to me fo fetid
and ‘difagreeable as that of Vefuvius; but
our guide told me, that its quality varies,
as I know that of Vefuvius does, ac-
cording to the quality of the matter then
in- motion within. The air was fo very
pure and keen in the whole upper region
“of Etna, and particularly in the moft ele-
vated parts of it, that we had a difficul-
ty in refpiration, and that, independent
of the fulphureous vapour. I brought
two barometers and a thermometer with
me from Naples, intending to have left
one with a perfon at the foot of the moun-
tain, whilit we made our obfervation with
the other, at {un-rifing, on the fummit;
but one barometer was unluckily {poilt
at fea, and I could find no one expert
enough at Catania to repair it: what is
extracrdinary, I do not recolle® having
feen a barometer in any part of Sicily.
At the foot of Etna, the 24th, when we
made our firft obfervation, the quickfilver
B 1 ftood
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in any refpet, and was equally fine and
clear, the 24th and 26th. We found it
difficult to manage our barometer in the
extremé cold and higch wind on the top
of Etna; but; from the moft exaét obfer-
vations we could make in our circum-
ftances, the refult was as abovementioned.
The Canon affured me, that the perpen-
dicular height ‘of Mount Etna is fome-
thing more than three Italian miles, and I
verily believe it is {o. .

After hav:ng pafifed at leaft three hours
on the crater, we defcended, and went te
a rifing ground, about a mile diftant from
the upper: mountain we had juft left, and
faw there fome remains of the founda-
tion of an ancient building ; it is of brick,
-and {eems to have been ornamented with
white marble, many fragments of which
‘are fcattered abour, It is called the Phi-
lofopher’s Tower, and is faid to have been

derful clearnefs, and that the cold was much more in-

tenfe than he had ever felt upon the higheft moun-
tams of the Alps:

G inhabifed
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inhabited by Empedocles. As the an-
cients ufed to facrifice to the celeflial
gods on the top of Etna [z], it may very
well be the ruin of a temple that ferved
for that purpofe. From hence we went
a little further over the inclined plain
abovementioned, and {faw the evident marks
of a dreadful torrent of hot water, that
came out of the great crater at the time
of an eruption of lava in the year 1755,
and upon which phanomenon the Cano~
nico Recupero, our guide, has publifhed
a differtation. Luckily this torrent did
not take its courfe over the inhabited parts
of the mountain; as a like accident on
Mount Vefuvius in 1631 fwept away fome
towns and villages in its neighbourhood,
with thoufands of their inhabitants. The

[z] This paffage, in Cornelius Severus’s poem upon
Etna, feems to confirm my opinion :
¢ Placantefque etiam czleftia numina thure
¢ Summo cerne jugo, vel qui hiberrimus /Etna
¢t Improfpectus hiat; tantarum femina rerum

& ® = i

¢ Si nihil irritet lammas, ftupeatque profundum.”™
commeon
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common received opinion is, that thefe
eruptions of water proceed from the Vol=
canos having a communication with the
fea; but I rather believe them to proceed
merely from depofitions of rain water in
fome of the inward cavities of them: We
likewife faw from hence the whole courfe
of an ancient lava, the moft confiderable
as to its extent of any known here; it ran
into the {ea near Taormina, which is not
lefs than thirty miles from the crater
whence it iffued, and is in many parts
fifteen miles in breadth. As the lavas of
Etna are very commonly fifteen and twen-
ty miles in length, fix or feven in breadth,
and fifty feet or more in depth ; you may
judge, Sir, of the prodigious quantities
of matter emitted in a great eruption of
this mountain, and of the vaft cavities
there muft neceffarily be within its bowels.
The moft extenlive lavas of Vefuvius do
not exceed feven miles in length. The
operations of nature on the one moun-

tain and the other are certainly the fames
G 2 but
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but on Mount Etna, all are upon a great
fcale. As to the nature and quality of
their lavas, they are much the fame; but
I think thofe of Etna rather blacker, and
in general more porous, than thofe of
Vefuvius. In the parts of Etna that we
went over, I faw no ftratas of pumice
ftones, which are frequent near Vefuvius,
and, cover the ancient city of Pompeiis
but our guide told us, that there are fuch
in other parts of the mountain. I faw
fome ftratas of what is called here t4fa;
it is the fame that covers Herculaneum,
and that compofes moft of the high
grounds about Naples ; it is, upon exami-
pation, a mixture of {mall pumice ftones,
athes, and fragments of lava, which is by
time hardened into a fort of ftone [a],
In fhort, I found, with refpe& to the mat-
ter erupted, nothing on Mount Etna that
Vefuvius does not produce ; and there cer-
tainly is'a much greater variety in the

[2] A better account of the formation of #fz will
be feen in mmy next letter,

erupted
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erupted matter and lavas of the latter,
than of the former; both abound with
pyrites and cryftallizations, or rather vi-
trifications. The fea fhore at the foot
- of Ewna, indeed, abounds with amber, of
which there is none found at the foot of
Vefuvius. At prefent there is a much
greater quantity of fulphur -and falts on
the top of Vefuvius that on that of Etna;
but this circumftance varies according to
the degree of fermentation within; and
our guide affured me, he had feen greater
quantities on Etna at other times. In our
way back to Catania, the Canon fhewed
me a little hill, covered with vines, which
belonged to the Jefuits, and, as is well at-
tefted, was undermined by the lava in the
- year 1669, and tranfported half a mile
from the place where it ftood, without
having damaged the vines.

In great eruptions of Etna, the fame
fort of lightning, as defcribed in my ac-
count of the lalt eruption of Vefuvius,
has been frequently feen to iffue from

G 3 the
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the {moak of its great crater. The ans
tients took notice of the fame phznomenon ;
for Seneca (lib. i1 Nat. Qm&[’r) fays,—
¢« Atna a]:quando multo i igne abundavit,
‘¢ ingentem vim arenz urentis effudit, in-
¢ volutus eft dies pulvere, Pnpulnfqua
< fubita nox terruit, illo tempore aiunt plu-
¢ rima fuiffe tonitrua et fulmina.”

Till the year 252 of Chrift, the chrono-
logical accounts of the eruptions of Etna

are very 1mperfe¢’c but as the veil of St, -

Agatha was in that year firft oppofed to
check the violence of the torrents of lava,
and has ever fince been produced at the
time of great eruptions; the miracles at-
tributed to its influence, having been care-
fully recorded by the priefts, have at leaft
preferved the dates of fuch cruptions.
‘The relicks of St. Januarius have rendered
the fame fervice to the lovers of natural
hiftory, by recording the great eruptions
of Vefuvius. [ find, by the dates of the
eruptions of Etna, that 1t is as irregular

: - and
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and uncertain in its operations as Vefu-
vius [£4]. The laft eruption was in 1766.
On our return from Meflfina to Naples,
we were becalmed three days in the midft
of the Lipari iflands, by which we had an
opportunity of feeing that they have all
been evidently formed by explofion [¢];

[#] The dates of the eruptions of Mount Etna, re-
corded by hiftory, are as follows : Before the Chriftian
zra four, in the years 3525. 3538, 3554. 3843. After
Chrift, twenty-feven have been recorded, 1175, 1285,
1321, 1323. 1329. 1408, 1530. 1536, 1537. 1540,
1846. 1564, 1556. 1566, 1579, 1614. 1634. 1636,
1643. 1669. 1682, 1689, 1692, 1702. 1747. 1755
1766.

The dates of the eruptions of Vefuvius are as fol-
lows: After Chrift—79. 203. 472. 512, 685. 993.
1036. 1043. 1048. 1136. 1506, [1538, the eruption
at Puzzole.] 1631, 1660, 1682, 1694. 1701. 1704.
1712, 1717, 1730, 1737. 1751. 1754. 1760, 1766.
1767 1770. 1771,

[¢] Pliny, in his account of thefe iflands, in the
1x chapter of the third book of his Natural Hiftory,
feems to confirm this opinion.

¢ Lipara cum civinm Romanorum oppido, difta 2
* Liparo rege, qui fucceffit Aolo, antea Melogonis vel
¢ Meliganis vocitata, abeft xrx millia pafl, ab Italia,

G 4 one
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one of them, called Vulcano; is:in the fame
{ftate as the Solfaterra.  Stromboli is a
Volcano, exifting in all its force, and, in its
form of courfe, is the moft: pyramidal of
all the Lipari Iflands; we faw it throw up.
red hot ftones from its crater frequently,
and fome {mall ftreams of lava iffued from
its fide, and ran into the fea[d]. This Vol-
cano differs from Etna and Vefuvius, by
its continually emitting fire, and feldom any
lava; notwithftanding its continual explo-
fions, this ifland is inhabited, on one fide,
by about an hundred families.

* 1pfa circuity paulo minori, Inter hanc et Siciliam
“ altera, antea Therafia appellata, nunc Hieraj qui
¢ facra Vulcano. eft, colle in ea nofturnas evomente
¢ flammas, = Tertia Strongyle, a Lipara millia paffuum
¢ ad exortum folis vergens, in qua regnavit Holus, quas
“a Lipara liquidiore flamma tantum differt: e cujus
¢ fumo equinam flatun fint venti, in triduym praedicere
¢ incole ‘traduntur; unde ventos Folo paruifle exif-
* tmatum,  Quarta Didyme, minor quam Liparu
¢ Quinta Fricufa; fexta Pheenicufa;: pabulo prozis
“ maram relicta.- NovissiMay ecademque Minima,
¢ Evonymos,” :

- [4] Eét,Plgre Va
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Thefe, as well as I can recollet, are
all the obfervations that I made with re-
fpect to Volcanos, in my late curious tour
of Sicily ; and I fhall be very happy
thould the communication of them af-
ford you, or any of our countrymen
(lovers of natural hiftory) fatisfaction or
entertainment,

I am,
SR,
With great regard and efteem,
Your moft obedient

humble fervant,

W. HamivTon,

'
% % I
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ToMatuew MaTy, M. D. Secretary to
\ the Royal SocreTy,

Remarks upon the Nature of the Soi
of NarLEs, and its Neighbourhood.

¢ Mille miracula movet ﬁmiemque mutat locis, et de-
¢ fert montes, {ubrigit plana, valles extuberat novas,

* in profundo infulas eregit.”
SEx EcA, De Terra-motu,

SIR, Naples, O&, 16, I;:;fﬁ.

CCORDING to your defire, I lofe

no time in fending you fuch further
remarks as I have been making with fome
diligence, for fix years paft, in the compafs
of twenty miles, or more, round this ca-
pital. By accompanying thefe remarks with
a map of the country I defcribe [PLaTEVI.],
] 3 1 and
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and with the fpecimens of different matters
‘that compofe the moft remarkable fpots of
it, I do not doubt but that I fhall convince
you, as I am myfelf convinced, that the
whole circuit (fo far as I have examined)
within the boundaries marked in the map
is wholly and totally the production of
fubterraneous fires ; and that moft proba-
bly the fea formerly reached the moun-
tains that lie behind Capua and Calerta,
and are a continuation of the Appenines,
If I may be allowed to compare {mall
things with great, I imagine the fubter-
raneous fires to have worked in this coun-
try, under the bottom of the fea, as moles
in a field, throwing up here and there a
hillock ; and that the matter thrown out of
fome of thefe hillocks, formed into fettled
Volcanos, filling up the fpace between
one and the other, has compofed this part
of the continent, and many of the iflands

adjoining.
From the obfervations I have made upon
Mount El;n_a? Vefuvius, and its neighbour-
| hood,
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hood, I dare fay, that, after a careful
‘€xamination, moft mountains, that are or
have been Volcanos, would be found to
owe their exiftence to {ubterraneous fire;
the dire& reverfe of what 1 find the com-
monly received opinion,

Nature, ‘though varied, is certainly in
general uniform’ in her operations; and I
€annot conceive that two fuch confider-
#ble Volcanos as'Etna and Vefuvios thould
have been formeéd’ otherwife than every
other confiderable Volcano of the known
world. T do not' wonder ' that 'fo little
progrefs has been ‘made in the i improve-
ment of natural hiftory, and particularly
in that ‘branch of it which regards the
theory of earth; Nature a&ts flowly, it is
difficult to 'catch her in the fa®, Thofe
who have made this fubject their ﬁud}r
have, without fcruple, undertaken at once,
to write the natural ht[’mry of a whole
province, or of an entire continent; not
rcﬂt*&mg, that the longeft life of man

{carcely

-2
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fcarcely affords him time to give a pers
fe& one of the {malleft infeé. .

I am: fenfible of what I undertake in
giving you, Sir, even a very imperfe&
account of the nature of the foil of a
little more than twenty miles round Na-
ples: yet I flatter myfelf that my remarks,
fuch as they are, may be of fome ufe to
any one hereafter, who may have leifure
and 1nclination to follow them up.. The
kingdom of the Two Sicilies offers cer-
tainly the faireft field for obfervations of
this kind, of any in the whole world;
here are Volcanos exifting in their full
force, fome on their. declmc, and ﬂthﬂrs
totally extinct.

To begm with fome degree of Ol'df.'t,
which is really difficult in the variety of
matter-that occurs to my mind, I will firft
mention the bafis on which I found ali
my conjeétures. It is the nature of the
foil that covers the antient towns of Her-
culaneum and Pbmpei&, and' the interior
and exterior form of the new mountan, .

-' near
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near Puzzole, with the fort of materials of
which it is compofed. It cannot be de-
nied, that Herculaneum and Pompeii ftood
once above ground; though now, the
former is in no part lefs than feventy feet,
and in fome parts one hundred and twelve
feet, below the prefent furface of the earth 3
and the latter is buried ten or twelve feet
deep, more or lefs. As we know from the
very accurate account given by Pliny the
younger to Tacitus, and from the accounts
of other contemporary authors, that thefe
towns were buried by an eruption of Mount
Vefuvius in the time of Titus; it muft be
allowed, that whatever matter lies between
thefe cities and the prefent. furface of the
earth over them, muft have been pro-
duced fince the year 79 of the Chriftian
wra, the date of that formidable erup'-
tion.

- Pompeii, which 1s fituated at a much
grcater diftance from the Volcano : than
‘Herculaneum, has felt the effets of a
fmcrle eruption only; it is covered with
- white
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white pumice ftones, mixed with fragments:
of lava and burnt matter, large and fmall:
the pumice is very light; but I have found
fome of the fragments of lava and cinders
there, weighing eight pounds. I have of-
ten wondered, that fuch weighty bodies
could have been carried to fuch a diftance
(for Pompeii cannot be lefs than five miles,
in a ftrait line, from the mouth of Vefu-
vius). Every obfervation confirms the
fall of this horrid fhower over the unfor-
tunate city of Pompeii, and that few of
its inhabitants had dared to venture out of
their houfes; for in many of thofe which
have been already cleared, fkeletons have
been found, fome with gold rings, ear
rings, and bracelets. - I have been prefent
at the difcovery of feveral human fkeletons
myfelf; and under a vaulted arch, about
two years ago, at Pompeii, I faw the bones
of a man and a horfe taken up, with
the fragments of the horfe’s” furniture,
which had been ornamented with  falfe
genis~ fet in bronze, “The fkulls’ of 'fdm;
ik - « Q
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of the fkeletons found in the fireets had
been evidently fractured by the fall of the
ftones. - His Sicilian Majefty’s excavations
are_confined: to this {pot at prefent; and
the curious 1o antiquity may expect here-
after, from fo rich a mine, ample matter
for their differtations: but I will confine
myfelf to fuch obfervations only as relate
to my prefent fubject.

. Over the ftratum of pumice and burnt
matter that covers Pompeii, there is a
firatum of good mould, of the thicknefs of
about two feet and more in fome parts, in
which vines flourith, except in fome par-
ticular fpots of this vineyard, where they
are fubject to be blafted by a foul vapour,
ar mofete, as it is called ‘here, that ' rifes
from beneath the burnt matter. - The
abovementioned fhower of pumice - ftones,
according to my obfervations, -extended
beyond Caftel-a-mare (near which fpot the
ancient town of Stabia alfo:lies buried un-
- der them), and covered a tract of country
not lefs than thirty miles in circumference.
T Is
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It was at Stabia that Pliny the elder lok
his life, and this fhower of pumice ftones
is ' well defcribed in the younger Pliny’s
letter. Lictle of the marter that has iffued
from Vefuvius fince that time, has reach-
ed thefe parts: but I muft obferve, that
the pavement of the ftreets of Pompeii is
‘of lava; nay, under the foundation of the
town, there is a deep ftratum of lava and
burnt matter. Thele circumftances, with
many others that will be related hereafter,
prove, beyond a doubt, that there have
been eruprions of Vefuvius previous to that
of the year 79, which is the firft recorded
by hiftory.

The growth of foil by time is eafily ac-
counted for; and who, that has vifited
ruins of ancient edifices, has not often feen
a flourithing fhrub, in a good foil, upon
the top of an old wall? 1 have remarked
+many fuch on the moft confiderable ruins
at Rome and elfewhere. But from the foil
which has grown over the barren pumice
that covers Pompeii, I was enabled to make

H a Curious
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a curious obfervation. Upon examining
the cuts and hollow ways made by currents
of water in the neighbourhood of Vefu-
vius and of other Volcanos, I had re-
marked that there lay frequently a ftratum
of rich foil, of more or lefs depth, between
the matter produced by the explofion of
fucceeding eruptions [¢]; and I was na-
rarally led to think, that fuch a fira-
tum had grown in the fame manner as
the one abovementioned over the pumice
of Pompeii. Where the firatum of good
{oil was thick, it was evident to me that
many years had elapfed between one erup-
tion and that which fucceeded it. 1 do not
pretend to fay, that a juft eftimate can be
formed of the great age of Volcanos from

[¢] The Abate Giulio Cefare Bruccini deferibes very
elegantly, in his account of the eruption of Vefuvius
in 1631, his having made an obfervation of the like
pature—his words are (after having particularized the
different firata of erupted matter lying one over an-
other) —¢ parendo appunto che la natura ci abbia vo-
« luto lafelare fpritro in quefta terra tutti gli incendii
* memorabili raccontati delli autori.”

this
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this obfervation 3  but fome fort of calcula-
tion might be made: for inftance, fhould
an explofion of pumice cover again the
fpot under which Pompeii is buried, the
ftratum of rich {oil abovementioned would
certainly lie between two beds of pumice ;
and if a like accident had happened a
thoufand years ago, the ftratum of rich
foil would as certainly have wanted much
of its prefent thicknefs, as the rotting of
vegetables, manure, &c. is ever increafing
a cultivated foil.. 'Whenever I find then a
fucceffion of different ftrata of pumice and
burnt matter, like that which covers Pom-
peil, intermixed with ftrata of rich foil,
of greater or lefs depth, I hope 1 may be
allowed reafonably to conclude, that the
whole has been the produétion of a long
feries of eruptions, occafioned by fubter-
raneous fire, By the fize and weight of
the pumice, and fragments of burnt erupted
matter in thefe ftrata, it is ealy to trace
them up to their fource, which I have

«done more than once in the neighbour-
H 2 hogd
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hood of Puzzole, where explofions have
been frequent. The gradual decreafe in
the fize and quantity of the erupted mat-
ter in the ftratum abovementioned, from
Pompeii to Caitle a Mare, is very vifible:
at Pompeii, as 1 faid before, I have found
them of eight pounds weight, when at
Caftle-a-Mare the largeft do not weigh an
ounce. S

The matter which covers the ancient
town of Herculaneum is not the produce
of one eruption only; for there are evi-
dent marks that the matter of fix eruptions
has taken its courfe over that which lies
immediately above the town, and was the
caufe of its deftru®tion. Thefe ftrata are
cither of Jlava or burnt matter, with veins
of good foil between them. The {tratum
of erupted matter that immediately covers
the town, and with'which the theatre and
moft of the houfes were filled, is not of that

foul vitriied matter, called lava, butof a

.
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“the fame nature with what is called here
" the Naples ftone; the Italians diftinguith
it by the name of sufa, and it is in general
~ufe for building. Its colour is ufually that
of our free ftone, but fometimes tinged
with grey, green, and yellow; and the
pumice ftones, with which it ever abounds,
are fometimes large, and fometimes fmall:
it varies likewife in its degree of folidity.
The chief article in the compofition of
tufa feems to me to be, that fine burnt
material, which is called puzzolane, whofe
binding quality and utility by way of ce-
ment are mentioned by Vitruvius [ f], and

[#] Thefe are his words, book II. chap, vi.
“ De Pulvere Puteolano.

¢ Eft etiam genus pulveris, quod efficit natulari-
¢ ter res admirandas. Nafcitur in regionibus Baianis,
“ et in agris municipiorum, qua funt circa Vefu-
# viom montem, quod commixtum cum calce et
“ czmento non modo cateris adificiis preftat firmi-
¢ tates, fed etam moles, qua conftruuntur in mari,
 {ub aqua folidefcunt, Hoc autem fieri hac ratione
¢ videtur, quod fub his montibus et terra ferventes
¢ funt fontes crebri, qui non effent, fi non in imo ha-
¢t berent, aut de fulfure, aut alumine, aut bitumine

H 3 which

A
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which is to be met with only in countries
that have been fubjeét to fubterraneous

% grdentes maximos ignes: igitur penitus ignis, et
“ flamma vapor per intervenia permanans et ardens,
¢ efficet levem eam terram, et ibi, qui nafcitur tophus,
s extigens eft, et fine liquore.  Ergo cum tres res con-
« fimili ratione, ignis vehementia formate in unam
¢ pervenerint mixtionem, repente recepto liquore una
« cohzrefcunt, et celeriter humore duratz folidantur,
“ neque eas fluctus, neque vis aque poteft diffolvere.”

About Baja, Puzzole, and Naples, we have an op-
portunity of remarking the truth of thefe laft words.
Several of the piers of the ancient harbour of Puzzole,
vulgarly called Caligula’s bridge, and which are com-
pofed of brick joined with this fort of cement, are fhill
ftanding in the fea, though much expofed to the waves;
and upon every part of the fhore you find large mafles
of brick-walls rounded and polifhed by frictien in. the
fea, the Lrick and mortar making one body, and ap-
pearing like a varicgated flone. Large pieces of old
walls are likewife often cut out into fquare pieces, and
made ufe of in modern buildings inftead of itone.

Soon after the firft quotation, Pliny fays, ¢ S1 ergo
¢ in his locis aquarum ferventes inveniuntur fontes, et
“ in montibus excavatis calidi vapores, ipfaque loca ab
“ antiquis memorantur pervagantes in agris habuifle
¢ ardores, videtur effe certum ab ignis vehementia ex
¢ topho terraque, quemadmodum in fornacibus et a
# calce, ita ex his ereptym efle liquorem, Igitur dif-

fires,
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fires. It is, I believe, a fort of lime pre-
pared by nature. This, mixed with water,
great or {mall pumice ftones, fragments
of lava, and burnt matter, may naturally be
fuppofed to harden into a ftone of this
kind [g]; and, as water frequently attends
eruptions of fire, as will be feen in the ac-

counts I fhall give of the formation of the
new mountain near Puzzole, I am con-

¢ fimilibus, et difparibus rebus correptis, et in unam
“ poteftatem collatis, callida humoris jejunitas aqua
¢ repente fatiata, communibus corporibus latenti calore
¢ confervelcit et vehementer eflecit ea coire, celeriter-
¢ que una foliditatis percipere virtutem,”

[g] Scipione Falcone, a very good obferver, in his
Difiorfo naturale delli caufe et effetti del Fefuvio, fays,
that he faw, after the eruption of Vefuvius in 1631
(which was attended with hot water), the mud har-
den almoit to a ftone in a few days; his words are
thefe—* fatta dura a modo di calcina ¢ di pietra. non
¢ altrimenti di cenere, perché dopo alcuni giorni vi
“ ci e caminato per fopra e fi e conofciuta duriflima
¢ che ci vogliono li picconi per romperla,” This ac-
count, with other circumftances mentioned in this
letter, make 1t highly probable, that all the tufas in
the neighbourhood of Vefuvius have been formed by
a like operation. - .
H 4 vinced

L o
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vinced the firlt matter that iffued from
Vefuvius, and covered Herculaneum, was
in the ftate of liquid mud. A circumftance
ftrongly favouring my opinion is, 'that,
about two years ago, I faw the head of
an antique ftatue dug out of this matter
within the theatre’ of Herculaneum; the
impreffion of its face remains to this day
in the tufe, and might ferve as a mould
for a caft in plaifter of Paris, being as per-
fect as any mould I ever faw, As much
may be inferred from the exact refemblance
of this matter, or tzfe, which immediately
covers Herculaneum, to all the fufas of
which the high grounds of Naples and its
neighbourhood are compofed. I detached
a piece of it fticking to, and incorporated
with; the painted ftucco of the infide of
the theatre of Herculaneum, and fhall
fend it for your infpeftion [A]. It is very
different, as you' will fee, from the vitri-

 {%] This piece is now in the Mufeum of the Royai
Seeiety, together with many other fpecimens, men-
tioned in this and in the following letter. DI, M.

3 fied
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fied matter called lava, by which it has
been generally thought that Herculaneum
was deftroyed. = The village of Refina and
fome villas ftand at prefent above this un-
fortunate town.

To account for the very great difference
of the matters that cover Herculaneum
and Pompeil, I have often thought that,
in the eruption of 79, the mountain muft
have been open in more than one place.
A paffage in Pliny’s letter to Tacitus
{eems to fay as much: “ Interim € Vefuvio
“ monte pluribus locis latiflime flamme,
¢ atque incendia relucebant, quorum ful-
¢ gor et claritas tenebras nottis pellebat :”
fo that very probably the matter that co-
vers Pompeil proceeded from a mouth,
or crater, much nearer to it than 1s the
great mouth of the Volcano, from whence
came the matter that covers Herculaneum.
This matter might neverthelefs be faid to
have proceeded from Vefuvius, juft as the
eruption in the year 1760, which was quite
independent of the great crater (being four

miles

Y
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miles from it), is properly called an erup-
tion of Vefuvius.

In the beginning of eruptions, Vol
canos frequently throw up water mixed
with the afhes. Vefuvius did fo in the
eruption of 1631, according to the tefti-
mony of many contemporary writers. ‘The
fame circumftance happened in 1669, ac-
cording to the account of Ignazzio Sor-
rentino, who, by his Hiftory of Mount
Vefuvius, printed at Naples in 1734, has
thewn himfelf to have been a very ac-
curate obferver of the phznomena of the
Volcano, for many years that he lived at
Torre del Greco, fituated at the foot of it.
At the beginning of the formation of the
new mountain, near Puzzole, water was
mixed with the afhes thrown up, as will
be feen in two very curious and particular
accounts of the formation of that moun-
tain, which I fhall have the pleafure of com-
municating to you prefently ; and in 1755,
Etna threw up a quantity of water in the
beginning of an eruption, as is mentioned
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in the letter I fent you laft year upon the
fubject of that magnificent Volcano [4].
Ulloa likewife mentions this circumftance
of water attending the eruptions of Vol-
canos in America. Whenever therefore I
find a sufa compofed exaltly like that
which immediately covers Herculaneum,
and undoubtedly proceeded from Vefuvius,
I conclude fuch a ##fa to have been pro-
duced by water mixing with the erupted
matter at the time of an. explofion occa-
fioned by fubterraneous fire; and this ob-
fervation, I believe, will be of more ufe
than any other, in pointing out thofe parts
of the prefent terra firma, that have been
formed by explofion. I am convinced, it
has often happened that {ubterrancous
fires and exhalations, after having been
pent up and confined for fome time, and
been the caufe of earthquakes, have forced
their paflage, and in venting themfelves
formed mountains of the matter that con-
fined them, as you will fee was the cale

[/] Letter IV.
near
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near Puzzole in the year 1538, and by
evident figns has been fo before, in many
parts of the neighbourhood of Puzzole;
without creating a regular Volcano. The
materials of fuch mountains will have but
little appearance of having been, produced
by fire, to any one unaccuftomed to make

obfervations upon the different nature of
Volcanos.

If it were allowed to make a comparifon
between the earth and a human body, one
might confider a country replete with com-
buftibles occafioning explofions (which is
furely the cafe here) to be like a body full
of humours.  When thefe humours con-
centre in one part, and form a great tumour
out of which they are difcharged freely, the
body is lefs agitated ; but when, by any ac-
- cident, the humours are checked, and do
not find free paffage through their ufual
channel, the body is agitated, and tumours
appear in other parts of that hod}r, but
foon after the humours return again to
their former channel. In a fimilar manner

one
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one may conceive Vefuvius to be the pre-
fent great channel, through which na-
ture difcharges fome of the foul humours
of the earth: when thefe humours are .
checked by any accident or ftoppage in
this channel for any confiderable time,
~ earthquakes will be frequent in its neigh-
‘bourhood, and explofions may be appre-
hended even at fome diftance from it.
This was the cafe in the year 1538, Ve-
fuvius having been quiet for near 400
years. ‘There was no eruption from its
great crater, from the year 1139 to the
great eruption of 1631, and the top of
the mountain began to lofe all figns of
fire. As it is not foreign to my purpofe,
and will ferve to thew how greatly they
are miftaken, who place the feat of the fire
in the centre, or towards the top, of a Vol-
cano; I will give you a curious defcription
of the ftate of the crater of Vefuvius,
‘after having been free from eruption 492
years, as related by Bracini, who defcended
into it not long before the eruption of

1631
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1631: ¢ The creatr was five miles in cir-
« cumference, and about a thoufand paces
< deep 5 its fides were covered with brufh
« wood, and at the bottom there was a
“. plam on which cattle grazed In the
« woody parts, boars frequently harboured;
<« in the midft of the plain, within the
¢ crater, was.a narrow paflage, through
«¢ which, by a winding path, you could
< defcend about a mile amongft rocks and
< {tones, till you came to another more
¢ {pacious plain covered with afhes: in
¢¢ this plain were three little pools, placed
¢ in a triangular form, one towards the
¢c Eaft, of hot water, corrofive and bitter
£ beyond meafure ; another towards the
« Weft, of water falter than that of the
¢¢ fea ; the third of hot water, that had nu
6 partmul:ir tafte.” -
The great increafe of the cune of Ve-
fuvius, from that time to this, naturally in-
duces one to conclude, that the whole of
the cone was raitfed in the like manner;
and that the part of Vefuvius, called
Somma,
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Somma, which is now confidered as a dif-
tinét mountain from it, was compofed in-
the fame manner. This may plainly be
perceived, by examining its interior and ex-
terior form, and the ftrata of lava and
burnt matter of which it is compofed.
The ancients, in defcribing Vefuvius, never
mention two mountains.  Strabo, Dio,
Vitruvius, all agree, that Vefuvius, in their
time, fhewed figns of having formerly
erupted [£], and the firft compares the

[4] Strabo, in his fifth book of Geography, fays,
“ Supra hezc loca fitus eft Vefuvius mens agris cinc-
“ tus opuimis : dempto vertice, qui magna fui parte
¢ planus, totus {terilis eft, adfpectu cinzreus, cavernas-
“ que oftendens fiftularum plenas et lapidum colore
“ fuliginofo, utpote ab igni exeforum, ut conjecturam
¢ facere poffit ifta loca quondam arfiffe, et crateras
“ ignis habuiffe, deinde materia deficiente reftinéta
s fuiffe.”

Diodorus Siculus, in his fourth book, defcribing the
voyage of Hercules into Italy, fays, ¢ Phlegraus
‘% quoque campus is locus appellatur a colle nimirum,
¢ qui Atne inftar Sicule magnam vim ignis eructabat;
“ punc  Vefuvius nominatur, multa inflammationis
“ priftine veftigia refervans,” And Vitruvius, in the |

crater
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crater on its top to an amphitheatre, The
mountain now called Somma was, I be-
lieve, that which the ancients called Ve-

fuvius: its outfide form is conical ; its in-

fide, inftead of an amphitheatre, is now
like a great theatre. I fuppofe the erup-
tion in Pliny’s time to have thrown down
that part of the cone next the fea, which
would naturally have left it in its prefent
ftate ; and that the conical mountain, or
exifting Vefuvius, has been raifed by the
fucceeding eruptions: all my obfervations
confirm this opinion. I have {een antient
lavas in the plain on the other fide of
Somma, which could never have pro-
ceeded from the prefent Vefuvius. ' Serao,
a cclebrated phyfician now living at Na-

fixth chapter of the fecond book, fays, * Non minus
¢ etiam memoratur antiquitus crevifle ardores et abun+
« dafle fub Vefuvio monte et inde evomuifie circa agros
¢ flammas.” ‘Tacitus, mentioning the eruptionof Ve-
fuvius in the reign of Tirus, feems to hint likewife at
former eruptions, in thefe words: ¢ Jam verd novis
¢ cladibus, vel poft longam fmculorum repetitis af-
« fi&tz, hauftz aut abrute fecundiffima Campaniz ora
& et urbs incendiis vaftata.”

ples,




MOUNT VESUVIUS, &c. 113

ples, in the introduction of his account of
‘the eruption of Vefuvius in 1727 (in which
-account many of the phznomena of the
Volcano are recorded and wvery well ac-
counted for), fays, that at the convent of
Dominican Fryars, called the Madona del
Arco, fome years ago, in finking a well,
‘at a hundred feet depth, a lava was dif-
“covered, and foon' after-another ; fo that,
in lefs than three hundred feet depth; the
‘lavas of four eruptions were found, From
the firuation of this convent, it is clear be-
yond a doubt, that thefe lavas proceeded
‘from 'the mountain called Somma, as they
are quite out of the reach of the exifting
Volcano.
" From thefe circum®ances, and from re-
‘peated obfervations I have made in the
‘neighbourhood of Vefuvius, I am fure that
no vitgin foil is to be found there, and that -
all is cmnpafed of different ftrata of erupted
matter, even to a great depth below the
level ‘of the fea. In flfort, I have not any
doubt in my own mind, but that this Vol-
| cano
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cano took its rife from the bottom of the
fca; and as the whole plain between Ve-
fuvius and the mountains behind Caferta,
which is the beft part of the Campagna
Felice, is (under its good foil) compofed
“of burnt matter, I imagine the fea to have
wathed the feet of thofe mountains, until
the fubterraneous fires began to operae, at
a penod certainly of a moft remote aati-
_quity.

The foil of the Campagna Felice is very
fertile; I faw the earth opened in many
places laft year in the midft of that plain,
‘when they were fecking for materials to
mend the road from Naples to Caferta.
“The ftratum of good foil was in general
four or five feet thick; under which was
‘a deep ftrarum of cinders, pumice, frag-
‘ments of lava, and fuch burnt matter as
"abounds near Vefuvius and all Vﬂlcanns.
"The mountains at the back of Caferta are
moftly of a fort of lime-ftone, and very dif-
ferent from thofe, formed by fire; though
Signior Van Vitelli, the cclebrated architect,

has
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has affured me, that, in the cutting of the
famous aqueduct of Caferta through thefe
mountains, he met with fome foils, that
had been evidently formed by fubterrane-
ous fire, The high grounds, which ex-
tend from Caltel-a-Mare to the point of
Minerva towards the ifland of Caprea, and
from the promontory that divides the bay
of Naples from that of Salerno, are of
lime-ftone. The plain of Sorrento, that
1s bounded by thefe high grounds, begin-
ning at the village of Vico, and ending
at that of Maffa, is wholly compofed of
the fame fort of zu4fa as that about Naples,
except that the cinders or pumice ftones
intermixed in it are larger than in the Na-
ples fufa. 1 conceive then that there has
been an explofion in this fpot from the
bottom of the fea. This plain, as I have
remarked to be the cafe with all foils pro-
duced by fubterraneous fire, is extremely
fertile; whillt the ground about it, being
of another nature, is not fo. The ifland
of Caprea does not thew any figns of having
k2 been
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been formed by fubterraneous fire; but 7
of the fame nature as the high grounds laft
mentioned, from which it has been proba-
bly detached by earthquakes, or the vio-
tenne of the waves. Rovigliano, an ifland,
or rather arock, in the bay of Caftel-a-
Mare, is likewife of lime-ftone, and feems
to have belonged to the original mountains
in its neighbourhood: in fome of thefe
mountains there are alfo petrified hifh and
foffil fhells, which I never have found in
‘the mountains] which T fuppofe to have
been formed by explofion [/].

You have now, Sir, before you the na-
cure of the foil, from Caprea to Naples.
The foil on which this great metropolis
frands has been evidently produced by ex-

(/] Bracini, in his account of the eruption of 1613,
fays, that he found many forts of fea fhells on Ve-
fuvius after that eruption; and P. Ignatio, in his ac-
count of the fame eruption, fays, that he and his com-
- panions picked up many fhells likewife at that time
upon the mountain : this circumftance would induce
one to believe, that the water thrown out of Vefuvius,
during that formidable exuption, came from the fea.

plofions,
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plofions, fome of which feem to have
been upon the very {pot on which this
city is built; all the high grounds round
Naples, Paufilipo, Puzzole, Baia, Mifenum,
the iflands of Procita and Iichia, appear
to have been raifed by explofion. You
can trace {till in many of thefe heights the
conical fhape that was naturally given them
at firft, and even the craters out of which
the matter iffued, though to be f{ure others
of thefe heights have fuffered fuch changes
by the hand of time, that you can only
conjecture that they were raifed in the
like manner, by their compofition being
exatly the fame as that of thofe moun-
tains which ftill retain their conical form
and craters entire, A fufa, exattly refem-
bling the fpecimen I took from the infide
of the theatre of Herculaneum, layers of
pumice intermixed with layers of good
foil, juft like thofe over Pompeii, and
lavas like thofe of Vefuvius, compofe the
whole foil of the country that remains to

be defcribed,
L3 The
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The famous grotto anciently cut through
the mountain of Paufilipo, to make a road
from Naples to Puzzole, gives you an op-
portunity of feeing that the whole of that
mountain is f#fa. The firlt evident crater
you meet with, after you have pafled the
orotto of Paufilipo, is now the lake of
Agnano; a fmall remain of the fubter-
raneous fire (which muft probably have
made the bafon for the lake, and raifed
the high grounds which form a fort of
amphicheatre round it) ferves to heat roems,
which the Neapolitans make great ufe of
in fummer, for carrying off diverfe dii-
orders, by a ftrong perfpiration, This
place is called the Sudatorio di San Ger-
mano ; near the prefent bagnios, which are
but poor little hovels, there are the ruins
~ of a magnificent ancient bath. About an
hundred paces from hence is the Grotto
del Cane; I fhall only mention, as a fur-
ther proof of the probability that the lake
of Agnano was a Volcano, that vapours of
a pernicious quality, as that in ‘the Grotto

del
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del Cane, are frequently met with in the
neighbourhood of Etna and Vefuvius, par-
ticularly at the time of, before, and after,
great eruptions. The noxious vapour
having continued in the fame force con-
ftantly fo many ages, as it has done in the
Grotto del Cane (for Pliny mentions this
Grotto [m]), 1s indeed a circumitance in
which it differs from the vapours near Ve-
fuvius and Etna, which are not conitant.
The cone forming the outfide of this fup-
vofed Volcano is ftill perfet in many
parts.

Oppofite to the Grotto del Cane, and im-
mediately joining to the lake, rifes the

[#] In book xi. c. 93, he obferves, that about
Sinuefla and Puteoli, * Spiracula vocant~-alii Caro-
¢“ neas {erobes, mortiferum fpiritum exhalantes.”  And
Sencea, Nat. Quaft, lib. vi, cap. 28, ¢ Pluribus Ttaliz
“ locis per quadam foramina peftilens exhalatur vapor,
“quem non homini ducere, non ferz tutum eft.
“ Aves quoque fi in illum inciderint, antequam ceclo
¢ meliore leniatur, in ipfo volatu cadunt, liventque
“ corpora, et non aliter quam per vim elife fauces

¢ tument,”
14 mountain
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mountain called Aftruni, which, having,
as | imagine, been thrown up by an ex-
plofion of a muoch later date, retains the
conical {hape and every fymptom of a Vol-
cano in much greater perfeftion than that
I have been defcribing. The crater of
Aftruni is furrounded with a wall, to con-
fine boars and deer (this Volcano having
been for many years converted to a royal
chace). It may be about fix miles or more
in circumference : in the plain at the bot-
tom of the crater are two lakes; and in
fome books there is mention made of a hot
ipring, which I never have been able to
find. ~ There are many huge rocks of lava
within the crater of Aftruni, and fome I
have met with alfo in that of Agnano;
the cones of both thefe fuppofed Volcanos
are compoled of 7zfa and ftrata of loofe
pumice, fragments of lava and other burnt
matter, exactly refembling the firata of
Vefuvius, Bartholomeus Fatius,'who wrote
of the actions of King Alphonfo the Firft
(befnrc the new mountain had been formed

near
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near Puzzole), conjectured that Aftrunt
had been a Volcano. Thefe are his words :
¢ Locus Neapoli quatuor millia paffluum
¢ proximus, quem vulgo Liftrones vocant,
¢ nos unum ¢ Phlegrzis Campis ab ardore
« puncupandum putamus.” There is no
entrance into the crater of either Aftruni
or Agnano, except one, evidently made by
art, and they both exactly correfpond with
Strabo’s defcription of Avernus; the fame
may be faid of the Solfaterra and the
Monte Gauro, or Barbaro as it 1s fome-
times called, which I fhall defcribe pre-
fently. ,

Near Aftruni and towards the fea rifes
the Solfaterra, which not only retains its
cone and crater, but much of its former
heat. In the plain within the crater, {moak
iffues from many parts, as alfo from its
fides ; here, by means of ftories and tiles
heaped over the crevices through which
the fmoak pafies, they collect in an auk-
ward manner what they call fale armo-
niaco; and from the fand of the plain they

extract
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extrat fulphur and alum. This fpot, well
attended to, might certainly produce a
good revenue, whereas [ doubt if they
have hitherto ever cleared 200/ a year
by it. The hollow found produced by
throwing a heavy ftone on the plain of
the crater of the Solfaterra feems to indi-
cate, that it is fupported by a fort of arched
natural vault ; and one 1s induced to think
that there 1s a pool of water beneath this
vault (which boils by the heat of a fubter-
rancous fire {till deeper), by the very moift
ftream that iffues from the cracks in the
plain of the Solfaterra, which, like that of
boiling water, runs off a fword or knife,
prefented ‘to it, in great drops. On the
outfide, and at the foot of the cone of
the Solfaterra, towards the lake of Agnano,
water rufhes out of the rocks, fo hot, as to
raife the quickfilver in Fahrenheit’s ther-
mometer to the degree of boiling water [],

[#] I have remarked, that, after a great fall of rain,
the degree of heat in thlS water is much lefs, which
will account - for what the Padre Torre { ays (in his
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a fa& of which I was myfelf an eye-witnefs.
This place, well worthy the obfervation of
the curious, has been taken little notice
of ; it is called the Pifciarelli. The com-
mon people of Naples have great faith in
the efficacy of this water; and make much
ufe of it in all cutaneous diforders, as well
as for another diforder that prevails here.
It feems to be impregnated chiefly with
fulphur and alum. When you approach
your ear to the rocks of the Pifciarelli,
from whence this water ouzes, you hear a
horrid boiling noife, which feems to pro-
ceed from the huge cauldron, that may be
fuppofed to be under the plain of the Sol-

faterra. On the other fide of the Sol--%

faterra, next the fea, there is a rock, which
has communicated with the fea, till part
of it was cut away to make the road to -
Puzzole; this was undoubtedly a confider-

book, enttuled, Hiffoire et Phenomenes du Fefeeve),
that, when he tnied 1t in company with Monfieur de la

Condanine, the degree of heat, upon Reaumur’s ther-
memeter, was 68°,

7 [able
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able lava, that ran from the Solfaterra when,
it was an active Volcano. Under this
rock of lava, which 1s more than feventy,
feet high, there is a ftratum of pumice and
afhes. This ancient lava is about a quar-.
ter of a mile broad; you meet with it
abruptly before you come in fight of
Puzzole, and it finithes as abruptly within
about an hundred paces of the town. I
have often thought that many quarries of
ftone, upon examination, would be found to
owe their origin to the fame caufe, though
time may have effaced all figns of the
Volcano from whence they proceeded.
Except this rock, which is evidently lava
and full Gf vitrifications like that of Ve-
fuvius, all the rocks upon the coaft of
Baia are of zufa.
wel have Obfervcd in the lava of Vefuvius
and Etna, as in 1:1_115, that the bottom, as
well as the furface of it, was rough and
PGTDUS, like the cinders or {coriz from an
iron foundery; and that for about a fooptfrom
the furface and from the bottom, they
wcrce
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were not near fo folid and compaét as to-
wards the centre 3 which muft undoubted-
ly proceed from the impreflion of the air
- upon the vitrified matter whilft in fufion.
T mention this circumftance, as it may ferve
‘to point out true lava’s with more cer-
tainty. ‘The ancient name of the Solfaterra
was, Foram Vuleaniy a ftrong proof of its
origin from fubterraneous fire, The de-
‘gree of heat, that the Solfaterra has pre-
“ferved for fo many ages, feems'to have cal-
“cined the ftones upon its cone, and in its
crater, as they are very white, and'crumble

eafily 'in the hotteft parts.
We come next to the new mountain near
‘Puzzole, which, being of fo wvery late a
“formation, “préferves 'its conical 'fhape en-
‘tire, and produces as vet but'a very flender
vegetation. It has a crater ‘almoft’as deep
as the cone is high, which nidy be'near a
quarter of a mile perpendicular, ‘and is in
fhape a’ regular 'inverted cone.’ At ‘the
bafis of this new mountain' (which ‘is more
than three miles in 'circumiférenice), the
4 fand



126 OBSERVATIONS ON

{and upon the fea fhore, and even that
which is wafthed by the fea itfelf, is burn-
ing hot for above the fpace of an hundred
yards; if you take vp a handful of the
fand below water, you are obliged to get
rid of it diretly, on account of its intenfe
heat. |

I had been long very defirous of meet-
ing with a good account of the formation
of this new mountain, becaufe, proving
this mountain to have been raifed by mere
explofion in a plain, would prove at the
fame time, that all the neighbouring moun-
tains, which are compofed of the fame ma-
terials, and have exaétly or in part the
{fame form, were raifed in the like manner
and that the feat of fire, the caufe of thefe
explofions, lies deep s which I have every
reafon to think.

Fortunately, I lately found two very
good accounts of the phznomena that at-
tended the explofion, which formed the
new mountain, publifhed a few months
after the event. As I think them very cu-

r10us,
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rious, and greatly to my purpole, and as
they are rare, I will give you a literal tranf-
lation of {uch extraéts as relate to the
formation of the Monte Nuove. They
are bound in one volume [¢].

The title of the firflt is, Dell Incendio di

Pozzuolo, Marco Antonio delli Falconi all

Llluftriffima Signiora Marchefa della Padula
nel MDXXXVIIL

At the head of the fecond is, Ragiona-
mento del Terremoto, del Nuovo Mounte, del
Aprimento di Terra in Pozzuolo nell’ Anno
1538, ¢é della fignificatione d’effi. Per Piero

Giacomo da Toledo; and at the end of the

book, Stampata in Nap. per Giovanni
Sulztbach Alemano, a 22di Genaro 1539,
con gratia, é privilegio.

¢ Firft then (fays Marco Antonio delli

-¢* Falconi), will I relate fimply and exactly

¢ the operations of nature, of which I was
“ either myfelf an eye-witnefs, or as they
« were related to me by thofe who had

[¢] This very fearce volume has been prefented by

Sir William Hamilton to the Britith Mufeum. M. M,

‘“ been
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<¢ been witneflfes of them. It is'now two
<« years that there have 'been fréquent
« earthquakes at Pozzuolo, at ’Nap}cs,
¢ and the neighbouring parts; on the
¢« day and in the night ‘before ‘the ap-
¢ pearance of this eruption; above twenty
< fhocks great and fmall were felt at the
¢« gboveméntioned: places. The eruption
< made its appearance thel 2gth of Septem-
<<.ber 1538, the fealt of St. Michael the
¢ angel ; it was ‘'on a Sunday, .about:an
< hour in the -night; and, as.I-have béen
< informed, .they began to fce on that {pot,
“ between. the hoet baths or fweating
£ rooms, - and Trepergule, - flames of  fire,
¢¢ which ﬁr_ﬂ: ‘made. their appearance at
"¢ the baths, then extended towards Tre-
¢ pergule, and fixing in. the little valley that
¢ lies betwcf:n the Monte Barbaro and the
< hilleck ;:al'.ﬁ::d del Pencolﬂ (which was
< the road to the Jake of Avernus and
« ihe baths), in a fhort time the .fire in-
‘< creafed to fuch a degree, that it burft
$e apen the earth in this place, and threw

i.; “I,’
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¢« yp fo great a quantity of afthes and
¢ pumice ftones mixed with water, as
« covered the whole country ; and in Na-
« ples a fhower of thefe athes and water
« fell great part of the night. The next
- ¢ morning, which was Monday, and the
¢ Jaft of the month, the poor inhabitants
« of Pozzuolo, ftruck with fo horrible a
< fight, quitted their habications, cover-
¢ ed with that muddy and black fhower,
¢ which continued in that country the
¢ whole day, flying death, but with faces
¢« painted with its colours ; {ome with their
¢¢ children in their arms, fome with facks
¢ full of their goods; others leading an
¢¢ afs, loaded with their frightened family,
< towards Naples; others carrying quan-
‘¢ tities of birds of various forts, that had
“ fallen dead at the time the eruption
““ began; others again with fith which they
¢ had found, and were to be met with
¢ in plenty upon the fhore, the fea hav-
‘ ing been at that time confiderably dried

|« “up. Don Petro di Toledo, Viceroy

K € of
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 of the kingdom, with many gentlemen,
“ went to fee fo wonderful an appear-
“ ance; I alfo, having met with the moft
“ honourable and incomparable gentle-
“ man, Signior Fabritio Moramaldo, on
“ the road, went and faw the eruption
¢ and the many wonderful effeéts of it
“ The fea towards Baia had retired a
« confiderable way; though, from the
« quantity of afhes and broken pumice
« ftones thrown up by the eruption, it -
“ appeared almoft totally dry. I faw
« likewife two fprings in thofe lately-dif-
¢ covered ruins, one before the houfe that
¢ was the Queen’s, of hot and falt water
¢¢ the other of freth and cold water, on
¢ the fhore, about 250 paces nearer to
« the eruption : fome fay, that, ftill nearer
« to the fpot where the eruption hap-

< pened, a ftream of freth water iffued =

¢ forth like a little river. Turning to-
¢ wards the place of the cruptiun, you
« faw mountains of {moak, part of which
¢ was very black and parc very white, &

“rife . §
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“rife up to a great height; and in the
“ midft of the fmoak, at times, deep:co-
« Joured flames burft forth with huge
¢t ftones and afhes, and you heard a noife
‘c ike the difcharge of a number of great
‘artillery. It appeared to me as if Ty-
“ pheus and Enceladus from Ifchia and
« Etna with innumerable giants, or thofe
“ from the Campi Phlegrei (which, ac-
¥ corditig to the opinions of fome, were
¢ fituated in this neighbourhood), were
¢¢ come to wage war again with Jupiter.
“ The natural hiftorians may perhaps rea-
¢« fonably fay, that the wile poets meant
“no more by giants, than exhalations,
“fhut up in the bowels of the earth,
¢¢ which, not finding a free paffage, open
“ one by their own force and impulfe, and
¢ form mountains, as thofe which occa-
¢ fioned this eruption have been feen to
¢ do; and methought I faw thofe torrents
¢« of burning fmoak that Pindar defcribes
“in an eruption of KEtna, now called
¢« Mon Gibello, in Sicily; in imitation of

| K 2 ¢ which,
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< Thurfday, at 22 '0’clock, there was fo
< great an eruption, that, as I was in the
¢ gulph of Puzzole, coming from lfchia,
“ and not far from Mifenum, I faw, in
¢ a fhort time, many columns of {moak
¢ fhoot up, withr the molt iterrible noife
¢ I'ever heard, and, bending over the fea,
¢ came mnear our boat, which was four
< miles or more from the place of their
¢ birth ; and the quantity of afhes, ftones,
“and {moak, feemed as if they would
¢« cover the whole earth and fea. Stones,
< great and fmall, and afhes more or lefs,
¢¢ according to the impulle of the fire
*“ and exhalations, began to fail, {fo that
¢ a great part-of this country was cover-
* ed with athes ; and many; that have feen
¢ it, fay, they reached the vale of Diana,
< and fome parts of Calabria, which are
¢ more than 150 miles from Pozzuolo.
“ The Friday and Saturday mnothing but
- ¢¢ a lictle fmoak appeared ; fo that many,
« taking courage, went upon the fpot,
¢ and fay, that with the flones and athes

K 3 “ throwa

Lot
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¢ thrown up, a mountain has been form-
f¢ed in that valley, not lefs than three
¢ miles in circumference, and almoft as
¢ high as the Monte Barbaro, which is
“¢ near it, covering the Canettaria, the caftle
s¢ of Trepergule, all thofe buildings and
¢ the greateft part of the baths that were
¢ about them ; extending South towards
¢ the fea, North as far as the lake of

-« Avernus, Weft to the Sudatory, and
¢ joining Eaft to the foot of the Monte
¢« Barbaro ; fo that this place has changed
¢¢ jts form and face in fuch a manner as
“ pot to be known again: a thing almoft
¢ incredible, to thofe who have not feen
¢ it, that in fo fhort a time fo confidera-
¢¢ ble a mountain could have been form-
<“ed. On its fummit there is a mouth
 in the form of a cup, which may be a
¢« quarter of a mile in' circumference,
* though fome fay it is as large as our
« market-place at Naples, from which
¢ there iffues a conftant {moak ; and
¥ though I have feen it only at a diftance,
€% 1
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“ it appears very great. The Sunday fol-
“* lowing, which was the 6th of O&ober,
* many people going to fee this phano-
““ menon, and fome having afcended half
“ the mountain, others more, about 22
¢ o’clock there happened fo fudden and
““ horrid an eruption, with fo great a
¢ fmoak, that many of thefe people were
¢ {tifled, fome of which could never be
¢ found. I have been told, that the num-
“ ber of the dead or loft amounted to
« twenty-four. From that time to this,
“ nothing remarkable happened ; it feems
“ as if the eruption returned periodically,
¢ like the ague or gout. I believe hence-
¢¢ forward it will not have fuch force,
¢ though the eruption of the Sunday was
““ accompanied with fhowers of afhes and
« water, which fell at Naples, and were
¢ feen to extend as far as the mountain
¢« of Somma, called Vefuvius by the an-
“ cients; and, as I have often remarked,
« the clouds of fmoak proceeding from

¢ the eruption moved in a direét line
K 4 ‘“ towards
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follows a differtation on earthquakes, and
fome curious conjeétures reélative to the
phenomena which attended this eruption,
clearly and well expreffed, confidering, as
the author himfelf apologizes, that at that
time the Italian language had been little
employed on fuch fubjects. i
‘The account of the formation of the
Monte Nuovo, by Pietro Giacomo di To-
ledo, is given in a dialogue between the
feigned perfonages of Peregrino and Svef-
fano; the former of which fays, ¢ It is
“now two years that this province of
¢« Campagna has been afflacted with earth-
¢ quakes, the country about  Pozzuolo
“:mruch more fo than any other parts ; but
¢ the 27th and the 28th of the month of
¢« September laft, the earthquakes did not
<« ceafe day or night, in the abovementioned
¢ city of Pozzuolo; that plain, which lies
¢ between the lake of Averno, the Monte
¢-Barbaro, and the fea, was raifed a little,
¢ and many cracks were made in it, from
¢t fome of which iffued water ;' and at the

¢“ fame



138 ©OBSERVATIONS ON

« fame time the fea, which was very near the
« plain, dried up about two hundred paces,
¢¢ {o that the fith were left on the fand,
<« 3 prey to the inhabitants of Pozzuolo.
< At laft, on the 2gth of the faid month,
¢« about two hours in the night, the earth
« opened near the lake, and difcovered a
¢ horrid mouth, from which were vo-
¢¢ mited furioufly, fmoak, fire, ftones, and
<t mud compofed of athes ; making, at the
« time of its opening, a noife like very
< loud thunder: the fire, that iffued from
<« this mouth, went towards the walls of
<« the unfortunate city; the fmoak was
¢¢ partly black and partly white ; the black
«¢ was darker than darknefs itfelf, and the
«¢ white was like the whiteft cotton : thefe
¢¢ {moaks, rifing in the air, feemed as if
¢ they would touch the vault of heaven,
« the ftones that followed were, by the
« devouring flames, converted to pumice,
¢ the fize of which (of fome I fay) were
“ much larger than an ox. The ftones
‘¢ went about as high as a crofs-bow can

“carry,
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¢ carry, and then fell dowa, fometimes
‘“ on the edge, and fometimes into the
‘¢ mouth itfelf. It is very true that many
¢ of them mn going up could not be feen,
¢¢on account of the dark {moak; but,
““ when they returned from the fmoaky
¢ heat, they fhewed plainly where they
¢¢ had been, by their ftrong {mell of fetid
¢¢ fulphur, juft like ftones that have been
¢ thrown out of a mortar, and have paf-
“¢ {fed through the {moak of inflamed gun-
¢¢ powder. The mud was of the colour
¢¢ of afhes, and at firft very liquid, then
** by degrees lefs fo; and in fuch quan-
$¢ tities, that in lefs than twelve hours,
¢ with the help of the abovementioned
¢¢ ftones, a mountain was raifed of a
¢ thoufand paces in height. Not only
¢¢ Pozzuolo and the neighbouring country
¢ was full of this mud, but the city of
¢ Naples alfo, the beauty of whofe pa-
¢ laces were, in a great meafure, {poiled
¢¢ by it. The afthes were carried as far as
¢« Calabria by the force of the winds,

 burning
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« burning up in their paflage the grafs
< and high trees, many of which were
« borne down by the weight of them.
¢ An infinity of birds alfo, and number-

¢ lefs animals of various kinds, covered

<« with this fulphureous mud, gave them-
<« felves up a prey to man. Now this
¢ eruption lafted two nights and two days
¢ without mtermiffion, though, it is true,
<< not always with the fame force, but
< more or lefs 1> when it was at its greatelt
“ height, even at Naples you heard a
¢¢ poife or thundering like heavy artillery
“ when  two  armies are engaged. The
¢¢ third day the eruption ceafed, fo that
¢ the mountain made its appearance un-
¢¢ covered, to the no {mall aftonifhment
“ of every one who faw it. On this
¢ day, when I went up with many peo-
¢ ple to the top -of this mountain; I faw
¢ down into its mouth, which was a round
“ concavity of about a quarter of a mile
“ in circumference, in-the middle of which
#¢the ftoncs that had fallen were boil-

“ ing
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¢ ing up, juft as in a great cauldron of
< water that boils on the fire. The fourth
¢¢ day it began to throw up again, and the
< feventh much more, but ftill with lefs
¢ yiolence than the firft night; it was at this
¢ time that many people, who were un-
¢« fortunately on the mountain, were either
¢ fuddenly covered with afhes, {mothered
¢¢ with {moak, or, knocked down by ftones,
‘¢ burnt by the flame, and left dead on the
¢ fpot. . The fmoak continues to this
¢ day [¢], and you often fee in the night-
¢« time fire in the midft of it. Finally, to
¢ complete the hiftory of this new and
¢« unforefeen event, in many parts of the
¢ new-made mountain, fulphur begins to
““ be generated.” Giacomo di Toledo, to-
wards the end of his differtation upnn

[g] The cup, or crater, on the top of the new moun-

- tain is now covered with fhrubs ; but I difcovered at
- the bottom of it, in the year 1770, amidft the bulhes,
a fmall hole, which exhales a conftant het and damp
vapour, juft fuch as proceeds from boeiling water, and
with as little fmell ; the drops of this fieam hang upon
the neighbouring bufhes.

the
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the phznomena attending this eruptiony,
fays, that the lake of Avernus had a com-
munication with the fea, before the time
of the eruption; and that he apprehended
that the air of Puzzole might come to be
affeCted in fummer time, by the vapours
from the ftagnated waters of the lakc' ,
which is actually the cafe. 3

You have, Sir, from thefe accounts, an
inftance of a mountain, of a confiderable
height and dimenficns, formed in a plain,
by mere explofion, in the fpace of forty-
eight hours. The earthquakes having been
fenfibly felt at a great diftance from the
fpot where the opening was made, proves
clearly, that the {fubterraneous fire wasata
great depth below the furface of the plain;
it is as clear that thofe earthquakes, and
the explofion, proceeded from the fame
caufe, the former having ceafed upon the
appearance of the latter. Does not this
circumftance evidently contradict the {yftem
of M. Buffon, and of all the natural hifto-

rians, who have placed the feat of the fire
of
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of Volcanos towards the center, or near the
fummit of the mountains, which they fup-
pofe to furnifh the matter emitted ? Did
the matter which procceds from a Volcano
in an eruption come from fo inconfiderable
a depth as they imagine, that part of. the
mountain {ituated above their fuppofed feat
of the fire muft neceflarily be deftroyed, or
diffipated in a very fhort time: on the con-
trary, an eruption ufually adds to the height
and bulk of a Volcano; and who, that has
had an opportunity of making obfervations
on Volcanos, does not know, that the mat-
ter they have emitted for many ages, in
lavas, afhes, fmoak, &c. could it be col-
leCted together, would more than fuffice
to form three fuch mountains as the {im-
ple cone ‘or mountain of the exifting Vol-
cano? With refpect to Vefuvius, this could
be plainly proved ; and I refer to my letter
upon the {ubject of Etna, to fhew the quan-
tity of matter thrown up in one fingle erup-
tion, by that terrible Volcano. Another
proof, that the real feat of the fire of Vol-

canos

3
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canos lies even greatly below the general
level of the country whence the mountain
fprings, is, that was it only at an incon-
fiderable depth below the bafis of the
mountain, the quantity of matter thrown
up would foon leave {fo great a void im-
mediately under it, that the mountain it-
felf muft undoubtedly fink and difappear
after a few eruptions,

In the above accounts of the formation
of the new mountain, we are told that the
matter firlt thrown up, was mud compofed
of water and afhes, mixed with pumice
ftones and other burnt matter: on the
road leading from Puzzole to Cuma, part
of the cone of this mountain has been
cut away, to widen the road. 1 have there
feen that its compofition is a fufa inter-
mixed with pumice, fome of which are
really of the fize of an ox, as mentioned in
Toledo’s account, and exaétly of the fame
nature as the fufa of which every other
high ground in its neighbourhood is com-
pofed; fimilar alfo to that which covers

' Hercu-
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Herculaneum: According to the above
accounts, after the muddy thower ceafed, it
rained dry afhes : this circumftance will ac-
count for the ftrata of loofe pumice and
afhes, that are venerally upon the furface
of all the z#fas in this country, and which
were mioft ptobably thrown up in the fame
manner. At the firft opening of the earth,
in the plain near Puzzole, both accounts
fay, that fprings of water burft forth ; this
water, mixing with the afhes, certainly oc-
cafioned the m}jdd'}r fhower ; when the
{prings were exhaufted, there muft naturally
have enfued a fhower of dry afhes and
pumice, of whlch we have been likewife
affured. I own, I was greatly pleafed at
being in this manner enabled to account
fo well for the formation of thefe ufa
ftones and the veins of dry and loofe burnt
matter above them, of which the foil of
almoft the wholé country [ am defcribing
is compofed; and I do not know that any
one hds ever attended to this circumftance,

though I find that many authors, who have
L defcribed

!
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defcribed this country, have fufpected that
parts of it were formed by explofion,
Wherever then this fort of zufa is found,
there is certainly good authority to fuf-
pect its having been formed in the fame
manner as the fufa of this new mountain ;
for, as I faid before, Nature is generally uni-
form in all her operations.

It is commonly imagined that the new
mountain rofe out of the Lucrine lake,
which was deftroyed by it; but in the
above account, no mention is made of
the Lucrine lake; it may be fuppofed
then, that the famous dam, which Strabo
and many other ancient authors mention to
have feparated that lake from the {ea, had
been ruined by time or accident, and that
the lake became a part of the fea before the
explofion of 1538.

If the above-defcribed eruption was ter-
rible, that which formed the Monte Bar-
baro (or Gauro, as it was formerly called),
muft have been dreadful indeed. It joins
immediately to the new mountain, which

: in
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in fhape and compofition it exaétly refem-
bles; but it is at leaft three times as con-
fiderable. Its crater cannot be lefs than
fix miles in circumference; the plain with-
in the crater, one of the moft fertile {pots
I ever faw, is about four miles in circum-
ference : there is no entrance to this plain,
but one on the Eaft fide of the mountain,
made evidently by art; in this {eétion you
have an opporwnity of feeing that the
matter of which the mountain 1s compofed
is exactly fimilar to that of the Monte
Nuovo. It was this mountain that pro-
duced (as fome authors have fuppofed)
the celebrated Falernian wine of the an-
clents.

Cuma, allowed to have been the moft
ancient city of Italy, was built on an
eminence, which is likewife compofed of
tyfa, and may be naturally fuppoled a
fection of the cone formed by a very an-
cient explofion.

The lake of Avernus fills the bottom of
the crater of a mountain, undoubtedly pro-

iz duced
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duced by explofion, and whofe interior
and exterior form, as well as the matter of
which it is compofed, exattly refemble the
Monte Barbaro and Monte Nuovo. At
that part of the bafis of this mountain
which is wathed by the fea of the bay of
Puzzole, the fand is ftill very hot, though
conftantly wafhed by the waves; and into
the cone of the mountain, near this hot
fand, a narrow paffage of about 100 paces
in length is cut, and leads to a fountain
of boiling water, which, though brackifb,
boils fith and flefh without giving them
any bad tafte or quality, as I have experi-
enced more than oncé. This place 1s
called Nero’s bath, and is flill made ufe
of for a fudatory, as it was by the an-
cients; the fteam that rifes from the hot
fountain abovementioned,. confined in the
narrow fubterranecus paflage, foon pro-
duces a violent perfpiration upon the pa-
tient who fits therein. = This bath is reckon-
ed a great fpecifick in that diftemper which
is fuppofed to have made its appearance

at
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at Naples before it fpread its contagion
over the other parts of Europe. '
Virgil and other ancient authors fay,
that birds could not fly with fafety over
the lake of Avernus, but that they fell
therein; a circumftance favouring my
opinion, that this was once the mouth
of a Volcano. The vapour of the ful-
phur and other minerals muft undoubt-
edly have been more powerful, the nearer
we go back to the time of the explofioa
of the Volcano; and I am convinced that
there are ftill fome remains of thofe va-
pours upon this lake, as I have obferved
there are very feldom any water-fowl upon
it; and that when they do go there,
it is but for a fhort time; whillt all the
other lakes in the neighbourhood are con-
fiantly covered with them, in the winter
feafon. Upcm Mount Vefuvius, in the
year 1766, during an eruption, when the
air was 1impregnated with noxious wva-
pours, I have myfelf picked up doad birds
frequensly.
L3 The
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The caftle of Baia ftands upon a con-
fiderable eminence, compofed of the ufual
tufa and firata of pumice and athes; from
which I concluded I fhould find fome re-
mains of the craters from whence the matter
- iffued : accordingly, having afcended the
hill, T {oon difcovered two very vifible Cfﬂ-‘n
ters, juft behind the caftle.

The lake called the Mare-morto was alfo,
moft probably, the crater, from whence if=
fued the materials which formed the Pro
montory of Mifenum, and the hlgh grounds
around this lake. Under the ruins of an
ancient building, near the point of Mife-
num, in a vault, therc is a vapour, or
mofete, exa&ly fimilar in its effe@s to that
of the Grotto del Cane, as I h:we often
exPenenced |

"The form of the little ifland of Nifida
ﬁlcws plainly its origin [7]- It'is half a

[] The noxious vapours whieh Ecis Linentiong
to have prm ailed at Nlﬁdd favour my ﬂplmnn as to 1u
U'l'lglll

—-Ta,h 1" plramme Neﬁs
o En:u.tnt ftygium nebulofis aéra faxis.”

Lucan. lib. vi.
hollow
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fiollow cone of a Volcano cut perpendi-
cularly ; the half crater forms a little har-
bour called the Porto Pavone; I fuppofe
the other half of the cone to have been
detached into the {fea by earthquakes, or
perhaps by the violence of the waves, as
the part that is wanting is the fide next.to
the open fea. |

The fertile and pleafant ifland of Pro-
cita thews alfo moft evident figns of its
production by explofion, the nature of its
foil being diretly fimilar to that of Baia
and Puzzole; this ifland feems really, as
was imagined by the ancients, to have been
detached from the neighbouring ifland of
Ifchia.

There is no fpot, I believe, that could
afford a more ample field for curious ob-
fervations, than the ifland of Ifchia, called
Enaria, Inarime, and Pithecufa, by the an-
cients. I have vifited it three times; and
this fummer paflfed three weeks there,
during which. time I examined, with at-
teption, every partof it. Ifchia is eighteen

s miles



152 OBSERVATIOQONS ON

miles in circumference : the whole of its
fml is the fame as that near Vefuvius, Na-
ples, and Puzzole. There are numbf:rlf:fs
{prings, hot, warm, and cold [s], difperfed
over the whole ifland, the waters of which
are 1mprf;gnated thh m:perals of yarious
forts; fo that, if you give credit to the
inhabitants of the country, there is no dif-
order but what finds its remedy here. In
the hot months (the feafon for making ufe

of thefe baths), thofe who have occafion
for them flock hither from Naples. A
charitable mﬁzl:utmn fends. and maintains
three hundred poor patients at the baths
cof Gurgltelh every fealon. By what 1
could learn of thefe poor patients, thofe
baths have really done wonders, in cafes
attended with obftinate tumours, and in
contra&tions of the tendons and mufcles.
The parlent begins by bathing, and then
is burled in thﬂ hot fand near the fea, . In},

~ [5] Giulio Cefare Cnpacr:m, in his account of this
ifland, fays, that there are eleven fprings of cold water,
and t!nrty ﬁve of hot and mineral Waters,

iy
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~many parts of the ifland, the fand is burn-
ing hot, even under water. The fand on
fome parts of the fhore is almoft entirely
compofed of particles of iron ore; at leaft
they are attratted by the load-ftone, as 1
have experienced. Near that part of the
ifland called L.acco, there is a rock of an
ancient lava, forming a {mall cavern, which
is fhut up with a door; this cavern is
made ufe of to cool liquors and fruit,
which it does in a fhort time as effeGually
as ice. Before the door was opened, I
felt the cold to my legs very fenfibly; but
when it was opened, the cold rufhed out
{o as to give me pain ; and within the grotto
it was intolerable. I was not fenfible of
wind attending this cold; though upon
Mount Etna and Mount Vefuvius, where
there are caverns of this kind, the cold is
evidently occafioned by a fubterraneous
wind: the natives call fuch places ven-
taroli, May not the quantity of nitre,
with which all thele plaees abound, ac-
count in fome meafure for fuch extreme

cold ¢
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cold? My thermometer was unluckily
broken, or I would have informed you of
the exact degree of the cold in this ven-
taroli of Ifchia, which is by much the
ftrongeft in its effects 1 ever felt. The
ancient lavas of Ifchia fhew, that the erup-
tions there have been very formidable;
and hiftory informs us, that its firft inha-
bitants were driven out of the ifland’ by
the frequency and the wiolence of them,
There are fome of thefe ancient lavas not
lefs than two hundred feet in depth. - The
mountain of St. Nicola, on which there is
at prefent a convent of hermits, was called
by the ancients Epomeus; it is as high,
if not higher, than Vefuvius, and appears to
me to be a fection of the cone of the an-
cient and principal Volcano of the ifland,
its compolition being all fufa or lava,
The cells of the eonvent abovementioned
are cut out of the mountain itfelf ; and
there you fee plainly that its compofition no
way differs from the matter that covers

Hetculaneum, and forms the Monte Nuovo,
| There
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There is no fign of a crater on the top of
this mountain, which rifes almoft to a fharp
point: time, and other accidents, may be
reafonably fuppofed to have worn away this
diftinctive mark of its having been formed
by explofion, as I have feen to be the cafe
in other mountains, formed evidently by
explofion, on the flanks of Etna and Ve-
fuvius. Strabo, in his sth book, upon
the fubjeét of this ifland, quotes Timzus,
as having faid, that, a little before his time,
a mountain 1 the middle of Pithecufa,
called Epomeus, was fhook by an earth-
quake, and vomited flames.

- There are many other rifing grounds in
this ifland, that, from the nature of their
compofition, muft lead one to think the
fame as to their origin. Near the village
of Caltiglione, there is a mecuntain formed
furely by an explofion of a much later
date, having preferved its conical form and
crater entire, and producing as yet but a
flender vegetation : there is no account,
however, of the date of this eruption,
: 4 o Nearer
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Nearer the town of Ifchia, which is on the
fea fhore, at a place called Le Cremate,
there is a crater, from which, in the year
1301 or 1302, a lava ran quite into the
fea; there is not the leaft vegetation on
this lava, but it is nearly in the fame ftate
as the modern lavas of Vefuvius. Pontano,
Maranti, and D. Francefco Lombardi,
have recorded this eruption; the latcer of
whom fays, that it lalted two months ; that
many men and beafts were killed by the
explofion ; and that a number of the inha-
bitants were obliged to feek for refuge at
Naples and in the neighbouring iflands,
In fhort, according to my idea, the ifland
of Ifchia muft have taken its rife from
the bottom of the fea, and been increafed
to its prefent fize by divers later explo-
- fions. This is not extraordinary, when
hiftory tells us (and from my own ob-
fervation I have reafon to believe) that the
Lipary iflands were formed in the like
manner. ‘There has been no eruption in
Iichia fince that juft mentioned, but earth-

quakes
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quakes are very frequent there; two years
‘ago, as I was told, they had a very con-
fiderable fhock of an earthquake in this
ifland.

Father Goree’s account of the formation
- of the new ifland in the Archipelago (fitu-
ated between the two iflands called Kam-
meni, and near that of Santorini) of which
he was an eye-witnefs, ftrongly confirms
the probability of the conjectures I ven-
ture to fend you, relative to the formation
of thofe iflands and that part of the con-
tinent above defcribed : it feems likewife
to confirm the accounts given by Strabo,
Pliny, Juftin, and other ancient auothrs,
of many iflands in the Archipelago, for-
merly called the Ciclades, having {prung
up from the bottom of the fea {7] in the

[#] By having remarked, that all the implements of
ftone brought by Mefl. Banks and Solander from the
new-difcovered iflands in the South-Seas, are evidently
of fuch a nature as*are only produced by Velcanos:
and as thefe gentlemen have aflured me, that no other
kind of ftone i5 t6 be met with in the iflands; I am

like
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like manner. According to Pliny, in the
4th year of the cxxxvth Olympiad, 237
years before the Chriftian zra, the ifland of
Thera (now Santorini) and Therefia were
formed by explofion; and, 130 years later,
the ifland Hiera (now called the great
Kammeni) rofe up. Strabo defcribes the
birth of this ifland in thefe words: < In
¢s the middle {pace between Thera and
¢« Therafia flames burft out of the fea for
s four days, which, by degrees, throwing
¢« up great mafles, as if they had been raifed
¢¢ by machines, they formed an ifland of
¢ twelve ftadia in circuit.” And Juftin
fays of the fame ifland, « Eodem anno
« inter infulas Theramenem et Therefiam,
¢ medio utriufque ripe et maris {patio,
¢ terre motus fuit: in quo, cum admira-
¢ tione navigantium, repente ex profundo
¢ cum calidis aquis Infula emerfit.”

induced to think, that thefe iflands (at fo great a dif=
tance from any continent) may have hkewife been
puthed up from the bottom of the fea by like ex-
plofions.

Pliny
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Pliny mentions alfo the formation of
Afpronifi, or the White Ifland, by explofion,
in the time of Vefpafian. It is known,
likewife, that in the year 1628, one of the
iflands of the Azores, near the ifland of St.
Michael, rofe up from the bottom of the
fea, which was in that place 160 fathoms
deep ; and that this ifland, which was raifed
in fifteen days, is three leagues long, a
league and a half broad, and rifes three
hundred and fixty feet above water.

Father Goree, in his account of the
formation of the new ifland in the Archi-
pelago, mentions two diftint matters that
entered into the compofition of this ifland,
the one black, the other white. = Afpronifi,
probably from its very name, is compofed
of the white matter, which if, upon examin-
ation, it proves to be a r#fs, as 1 ftrong-
ly fuipect, I thould think myfelf ftill more
grounded in my conjelures; though I
mult confefs, as 1t is, I have {carcely a
doubt left with refpect to the country I
have been deferibing having been thrown

up
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up in a long feries of ages by various ex-
plofions from fubterraneous fire. Surely
there are at prefent many exifting Vol-
canos in the known world; and the me-
mory of many others have been handed
down to us by hiftory. May there not
therefore have beeri many others, of fuch
ancient dates as to be out of the feach of
hiftory [#]?

Such wonderful operations of Nature
are certainly intended by all-wife Provi-
dence for fome great purpofe. They are
not confined to any one part of the globe,
for there are Volcanos exifting in the four
quarters of it. We fee the great fertility
of the foil thrown up by explofion, in part
of the country I have defcribed, which on
that account was called by the ancients

[#] Any one; the leaft converfant in Voleanos, muft
be firuck with the numberlefs evident marks of them
the whole road from the lake of Albano to Radicofani,
between Naples and Flotence; and yet, though this
foil bears fuch frefh and undoubted marks of its origin,
no hiftory reaches the date of any one eruption in thefe
parts.

Campanig

v

1
:
|

]

s o
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Campania Felix. 'The {fame circumftance
is evident in Sicily, juftly efteemed one of
the moft fertile {pots in the world, and the
granary of Italy. May not fubterraneous
fire be confidered as the great plough (if I
may be allowed the expreflion) which Na-
ture makes ufe of to turn up the bowels of
the earth, and afford us frefh fields to
work upon, whillt we are exhaufting thofe
we are actually in pofleflion of, by the fre-
quent crops we draw from them? Would
it not be found, upon enquiry, that many
precious minerals muft have remained far
out of our reach, had it not been for {uch
operations of Nature? It is evidently fo in
this country. But fuch great enquiries
would lead me far indeed. [ will only add
a refle¢tion, which my own little experience
in this branch of natural hiftory furnifhes
me with. It is, that we are apt to judge of
the great operations of Nature on too con-
fined a plan. When firt I came to Na-
ples, my whole attention, with refpect to
natural hiftory, was confined to Mount

M Vefuvius,
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Vefuvius, and the wonderful phznomena
attending 2 burning mountain: but, in
proportion as I began to perceive the evi-
dent marks of the fame operation having
been carried on in the different parts above
defcribed, and likewife in Sicily in a
greater degree, I looked upon Mount Ve-
fuvius only as a fpot on which Nature was
at prefent active; and thought myfelf for-
tunate in having an opportunity of feeing
the manner in which one of her great
operations (an operation, I believe, muchi
lefs out of her common coutfe than is ge-
nerally imagined) was effeted.

Such remarks as I have made on the
eruptions of Mount Vefuvius, during my
refidence at Naples, have been trani-
mitted to the Royal Society, who have
done them more honour than they deferved.
. Many more might be made upon this altive
Volcano, by a perfon who had leifure, a
previous knowledge of the natural hiftory
of the earth, a knowledge of chemiftry, and
was pra&ifed in phyfical experiments, par-

ticularly
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ticularly thofe of eleétricity [w?. Iam con-
vinced, that the fmoak of Volcanes con-
tains always a portion of eletrical matter ;

which is manifeft at the time of great erup-
tions, as is mentioned in my account of
the great eruption of Vefuvius in 1767.
The peafants in the neighbourhood of my
villa, firuated at the foot of Vefuvius, have

[wv] May not the air in countries teplete with ful-
phur be more impregnated with electrical matter than
the air of other foils? and may not the fort of light-
ning, which is mentioned by feveral ancignt authors to
have fallen in 4 ferene day, and was confidered as an
omen, have proceeded from fuch a caufe ?

Horace fays, Ode xxxiv,

¢¢ — Namque Diefpetet
“¢ Igni eorufco nubila dividens
r % Plerumque per purum tonantes
“ Egit equos voluctemque currum.”

¢« Non alias ceelo ceciderunt plura fereno
¢ Fulgura ———" Virgil. Georgic. 1.

¢ Ayt cam terribili perculfus fulmine civis
¢ Juce ferenanti vitalia lumina liquit,”

Cic. 1. de Divin. n. 18.

¢¢ — Sabinos petit aliquanto triftior, quod facrificanti
& hoftia Al.lfl'lg!.’:‘l“'lt* quodque tempeftate {erena to-
¢ puerat,” Sueton. Tit. cap. 10.

M 2 affured
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aflured me, that, during the eruption laft
mentioned, they were more alarmed by the
lightning and balls of fire that fell about
them with a crackling noife, than by the
lava and the ufual attendants of an erup-
tion. I find in all the accounts of great
eruptions mention made of this fort of
lightning, which is diftinguifhed here by
the name of Ferilli. Bracini, in his ac-
count of the great one of Vefuvius in 1631,
fays, that the column of fmoak, which if-
fued from its crater, went over near an
hundred miles of country, and that feveral
men and beafts were ftruck  dead by light-
ning, iffuing from this {moak in its courfe.
The nature of the noxious vapours,
called here mofete, that are ufually fet in
motion by an eruption of the Volcano, and
are then manifeft in the wells and fubter-
rancous parts of its neighbourhood, feem
likewife to be little underftood. From
{ome experiments very lately made, by the
ingenious Dr. Nooth, on the mofete of the
- Grotto del Cane, it appears that all its

known




MOUNT VESUVIUS, &c. 163

known qualities and effects correfpond with
thofe attributed to fixed air. Juft before
the eruption of 1767, a vapour of this kind
broke into the King’s chapel at Portici, by
which a fervant, opening the door of i,
was ftruck down. About the fame time,
as his Sicilian Majefty was fhooting in a
paddock near the palace,.a dog dropped
- down, as was fuppoled, in a fit; a boy go-
ing to take him up dropped likewife; a
perfon prefent, fufpecting the accident to
have proceeded from a mofete, immediately
dragged them both from the {pot where
they lay, in doing which, he was himfelf
fenfible of the vapour; the boy and the
dog foon recovered. His Sicilian Majefty
did me the honour of informing me him-
felf of this accident foon after it had hap-
pened. I have met with thefe mofeses of-
ten, when I have been making my ob-
fervations on the borders of Mount Ve-
fuvius, particularly in caverns, and once
on the Solfaterra, The vapour affeéls the
noltrils, throat, and ftomach, jult as the

M 3 {piric
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fpirit of hartfhorn, or any ftrong volatile
falts; and would foon prove fatal, if you
did not immediately remove from it
Under the ancient city of Pompeil, the
mofdtes are very frequent and powerful,
fo that the excavations that are carrying
on there are often interrupted by them;
at all times mofetes are to be met with un-
der ancient lavas of Vefuvius, particularly
thofe of the great eruption of 1631. In
Serao’s account of the eruption of 1737,
and in the chapter upon mofetes, he has
recorded feveral curious experiments re-
lative to this phznomenon. The Canonico
Recupero, who, as I mentioned to you in
a former letter, is watching the operations
of Mount Etna, has juft informed me, that.
a very powerful mofete has lately manifefted
itfelf in the neighbourhood of Etna; and
that he found, near the fpot from whence
it rifes, animals, birds, and infects, dead,
and the ftronger fort of fhrubs blafted,
whilft the grafs and the tenderer plants did
not feem to be affe¢ted, The circumftance
of
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of this mofete, added to that of the frequent
earthquakes felt lately at Rhegio and Mef-
fina, makes it probable that an eruption
of Mount Etna is at hand.

I am alarmed at the length of this let-
ter. By endeavouring to make myfelf
clearly underitood, I have been led to make,
what I thought, neceffary digreflions. I
muft therefore beg of your goodnefs, that,
fhould you find this memoir, in its prefent
ftate, too tedious (which I greatly appre-
heud) to be prefented to our refpetable
Bociety, you will make only fuch extraéts
from it as you fhall think will be moft
agreeable and interefting. 1 am,

B3R,
With great truth and regard,
Your moft ﬂbf:dicnt

humble fervant,

W. HamivTon,

M 4 REFER:
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have proceeded from the mountain
of Somma, when an attive Volcano.

Ottaiano.

Torre del Annunziata,

Caftel a Mare, near which the ancient
town of Stabia i1s buried, and where
Pliny the elder loft his life.

Vico.

Sorrento, and the plain formed ewi-
dently by fubterraneous fire.

Maffa.

Ifland of Caprea.

The Grotto of Paufilipo, cut through
the mountain anciently, to make a
road from Naples to Puzzole.

Point of Paulfilipo.

The Gaiola, where there are ruins of
ancient buildings, fuppofed to have
belonged to Lucullus.

The ifland of Nifida, evidently formed
by explofion.

The Lazaret.

The Bagnoli.

Puzzole, or Pozzuolo.

7 25. The
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25, The Solfaterra, anciently called Forum
Vulcani : between the Solfaterra and
the lake of Agnano, are the boiling
waters of the Pifciarelli.

26. The New Mountain, formed by ex-
plofion in the year 1538; the fand
of the fea fhore at its bafis burning
hot.

27. The lake of Agnano, fuppofed the
crater of an ancient Volcano: here
are the baths called St. Germano, and

, the famous Grotto del Cane.

28, Aftruni, which has been evidently a
Volcano, and is now a Royal Chace,
the crater being furrounded with a
wall,

29. The Monte Gauro or Barbarn,anclently
a Volcano.

30. The lake of Avernus, evidently the

~ crater of an ancient Volcano.

31. Lake of Fufaro,

22, Point of Mifenum, from whence Pliny
the elder difcovered tbe eruption of
Vefuvius that proved fatal to him;

2 ' near
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near this place, in a vault of an an-
cient building, is a conftant vapour,
or mofete, of the fame quality with
that of the Grotto del Cane,

The Mare Morto, the ancient Roman
Harbour.

Baia ; behind the caftle are two evi-
dent craters of ancient Volcanaos.

Ifland of Procita.

A perfett cone and crater of a Vol-
cano near Caftiglione in the ifland
of Iichia.

Lava that ran into the fea in the laft
eruption on this ifland, in the year
1301, or 1302 : the place now cal-
led Le Cremate.

. Town of Ifchia and caftle.

Lake of Licola.

. Lake of Patria.
. The river Volturnus,

Capna,

. Calferta,
. Averfa,

Mataloni,
46, Acerra,
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46. Acerra.

47. Ifland of Ifchia, anmently called ZAna-
ria, Inarime, and Pithecufa.

48. The mountain of St. Nicola, ancient-
ly called Mons Epomeus, fuppofed
the remains of the principal Volcano
of the ifland.

49. Caftiglione, near which are the baths
of Gurgitelli.

zo. Lacco, near which is that vcry cold
vapour called by the natives ventarole.

51. Ancient city of Pompeii, where his
Sicilian Majefty’s excavations are car-
rying on at prefent.

52. Rovigliano.

53. River of Sarno.

54. Cuma,

55. Hot fands and fudatory, called Nero’s
baths.

56. The Lucrine lake, fuppofed to have
been here, and of which there is
ftill fome little remain.

" g%. Villa Angelica, Sir William Hamilton’s

villa, from whence he has made

many
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many of his obfervations upon Mount
Vefuvius. |

58. Cones formed by an ancient eruption
called vinli; here are likewife cold
vapours called wventaroli.

59. High grounds, praobably feftions of
cones of ancient Volcanos, being all
compofed of f#fa and ftrata of loofe
pumice and burnt matter.

6o. Plain of the Campagna Felice, four
or five feet of excellent foil, under
which are ftrata of burnt and erupt~
ed matter.

« « «. . Marks the boundary of Sir
William Hamilton’s obfervations,

§

LET-
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LETTER VI[W].’

To MATHEW MATY, M. D. Secrttary to
the Royal SocieTy.

s | Napies, March_; 1771,
SINCE I had the pleafure of fending
you my letter,-in which the nature of

the foil of more than twenty milés round
this capital 1s defcribed; examining a deep
hollow way cut by the rain waters into the
outfide cone of the Solfaterra, I difcovered,
that a great part of the cone of that an-

[#] This letter was not received by Dr. Maty in its
prefent form : and is rather the fubitance of an ex-
planamr}' catalogue, which was fent to that gen! itleman
with fundry fpecimens of the different materials that
compofe the foil deferibed in the preceding letter ;
which catalogue remains, with the fpecimens, in the
Mufeum of the Royal Society, for the mfpmtmn, and,
I flatter myfelf, the fatisfaction, of the curious in ha-
toral hiftory,
' cient

LT TS e
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cient Volcano has been calcined by the
hot vapours above defcribed. Pumice cal-
cined feems to be the chief ingredient, of
which feveral {pecimens of (as T fuppofe)
variegated unformed marble are compofed,
and the beautiful variegations in them
may have probably been occafioned by
the mineral vapours. As thefe fpecimens
are fhow fent to the Royal Society, you
will fee that thefe variegations are exaltly
of the fame pattern and colours as are
met in many marbles and flowered ala-
bafters; and 1 cannot help thinking that
they are marble or alabafter in its infant
ftate. 'What a proof we have here of the
great changes the earth we inhabit is fub-
ject to! What is now the Solfaterra, we
have every reafon to fuppofe to have been
originally thrown up by a fubterraneous ex-
plofion from the bottom of the fea. That
it was long an exifting Volcano, 1s plain,
from the ancient currents of lava, that are
ftill to be traced from its crater to the fea,
from the firata of pumice and erupted

matter,
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matter, of which its cone, in common
with thofe of other Volcanos, i1s com-
pofed, and from the teftimony of many
ancient authors. Its cone in many parts
has been calcined, and is ftill calcining,
by the hot vapours that are continually
iffuing forth through its pores; and its
nature is totally changed by this chemical
procefs of Nature. In the hollow way,
where I made thefe remarks, you fee the
different ftrata of erupted matter, that
compofe the cone, in fome places per-
fectly calcined, in others not, according as
the vapours have found means to infinuate
themfelves more or lefs.

A hollow way, cut by the rains on the
back of the mountain on which part of
Naples is fituated, towards Capo di China,
fhews that the mountain is compofed of

ftrata of erupted matrer, among which

are large mafles of bitumen, in which 1ts
former ftate of fluidity is very vifible.
Here it was I difcovered that pumice ftone
is produced from bitumen, which I be-

lieve

3 - .
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lieve has not yet been remarked. Some
ipecimens fhew evidently the gradual pro-
cefs from bitumen to pumice: and you
will obferve that the cryftalline vitrifica-
tions, which are vifible in the bitumen, fuf-
fer no alteration, but remain in the fame
ftate in the perfect pumice as in the bi-
tumen.
» In a piece of ftratum, calcined from
the outfide of the Solfaterra, the form
and texture of the pumice ftones is very
difcernible. In feveral parts of the out-
fide cone, this calcining operation is ftill
carried on, by the exhalation of conftant
very hot and damp vapours, impregnated
with falts, fulphur, alum, &c. Where
the abovementioned wvapours have not
operated, the ftrata of pumice and erupted
matter, that compofe the cone of the Sol-
faterra, are like thofe of all the high grounds
in its neighbourhood, which I fuppofe
to have been thrown up likewife by ex-
plofion. I have feen here, half of a large
piece of lava perfectly calcined, whilft the
N -other
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other half out of the reach of the vapours

has been untoucheds and in fome pieces
the centre feems to be already converted
into true marble.

The variegated fpecimens then, above
defcribed, are nothing more than pumice
and erupted matter, after having been act-
ed upon in this manner by the hot vapours;

andif you confider the procefs, as I have -

traced it, from bitumen to pumice, and
from pumice to marble, you will think
with me, that it is difficult to determine the
primitive ftate of the many wonderful pro-
duétions we fee in Nature.

I found, in the tufa of the mountain of
Paufilipo, a fragment of lava: one fide I
polithed, to fhew it to be true lava; the
other thews the figns of the #xfa, with which
it is incorporated. It has evidently been
rounded by friction, and moft probably by
rolling in the fea. Is it not natural then to
imagine that there muft have been Volcanos
near this fpot, long before the formation
of the mountain of Paufilipo?  This lit-

2 tle
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By T.Capery, in The Strand,

Colle&ion of Etrufcan, Greek, and Ro-
man Antiquities, from the Cabinet of the

Hon., Sir Wirriam Hamirton, K. B. F, R, 5.
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