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THE P.UBULIUC.

AVING mentioned to Sic
Wirriam HamirToN the
general Defire of all Lovers of Natu-
ral Hiftory, that his Letters upon the
- Subje& of Vorcanos fhould be col-
leGted together in one Volume, par-
ticularly for the Conveniencé of fuch’
as may have an Opportunity of vifit-
ing the curious Spots defcribed in
them: He was not only pleafed to
-0 Az approve
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approve of my having undertaken
this Publication, but has likewife
favoured with the additional explana-
tory Notes and Drawings,

The PusLic’s moft obliged,
and devoted

"humble Servant,”

T. CADELL.

May 30, 1772.
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LETT‘ER 1.

‘T'o the Right Honourable the Earl of MORTON,
Prefident of the Royal Society,

My Lorbp, Naples, June 10, 1766.

S I have attended particularly to the
A various changes of Mount Vefuyius,
from the 17th of November 1764, the
day of .my arrival at this capital ; I flatter
myfelf, that my obfervations will not be
unacceptable to your Lordthip, efpecially
as this Volcano has lately made a very
confiderable eruption. 1 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
I obferved, the fmake from the Velcano
was much more confiderable in bad wea-
ther than when it was fair [¢]; and I of.
ten heard (even at Naples, fix miles from
Vefuvius) in bad weather, the inward ex-

- [a] Having refletted fince upon this circumftance,
I rather believe that the weight of the atmofphere in
bad weather, preventing the free diffipation of the
fmoke, and colle&ling it over the crater, gives it the ap-
pearance of being- moye confiderable ; whereas in fine
wegther the fmoke 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 Vefavius grumbles, bad weather
- isathand. Thefeaof the Bay of Naples, being parti~
‘cularly agitated, and fwelling fome hqurs before the
arrival of a ftorm, may very probably force itfelf into
crevices, leading to the bowels of the Vokano, and, by
caufing » new fermaptation, produce thofe explofions
and grumblings.

plofions
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plofions of the mountain. When I have
been at the top of Mount Vefuvius in
fair weather, I have fometimes found fo
little fmoke, that I have been able to fee
far down the mouth of the Volcano; the
fides of which were incrufted with faltg
and mineral of various eolors, ‘white,
green, deep and pale yellow. The fimoke
shat iffued from the mouth of the Volcang °
in bad weather was white, very moift,
and not near fo offenfive as the fulphure-
ous fteams from various cracks on the fides
of the mountain,
- Towards the month of September laft,
1 perceived the fmoke to be more con-
fiderable, and to continye even in fair wea-
ther; and in October I perceived fome-
times a2 puff of black finoke fhoot up a
confiderable 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 clouds with the
fetsing fun, '
K B2 Aboug
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" About the beginning of November, I
went up the mountain : it was then co~
vered with fnow ; and T perceived a little
hillock of fulphur had been thrown up,
" fince my laft vifit there, within about
forty yards of the mouth of the Volcano ;
it was near fix feet high, and a light blue
flame iffued conftantly from its top. As
I 'was examining this phenomenon, I heard
a violent report; and faw a column of
black {moke, followed by a reddifh flame,
fhoot up with violence from ‘the mouth
of the Volcano; and prefently fell a
fhower of {tones, one of which, falling near
ine, made me retire with fome precipi-
tation, and alfc rendered me more cautious
of approaching toé near, in my fubfequent
journies to Vefuvius.
" From November to the 28th of March,
the date of the beginning of this eruption,
the fmoke 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 [4]. 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
.pme-tree. The fmoke, 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 vio-
-lent explofion, which caufed a partial earth-
-quake. in the neighbourhood of the moun-
.tain ; and a fhower of red hot ftones and

[4] Thefe athes deftroy the leaves and fruit, and are
greatly detrimental to 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 neighbourhood of
Volcano 5

B 3 cinders



b OBSERVATIONS ON

cinders were thrown up to a confiderable -
height. Immediately upon fight of the
lava, I left Naples, with a party of my
countrymen, whom I found as impatient
as myfelf to fatisfy their curiofity in exa-
mining fo curious an operation of nature.
I paflfed the whole night upen the moun-
tain ; and obferved that, though the red
hot ftones were thrown up in much greater
number and te 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, as mear as I could with prudence;
the lava had the appearance of a river of
red hot and liquid metal, fuch as we fee in
the glafs-houfes, on which were large float-
ing cinders, half lighted, and rolling one
over another with great precipitation down

the fide of the mountain, forming a meoft
' beautiful -
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beautifol and uncemmon cafcade § the co-
lor of the fire was much paler and more
bright the fiflt night than the fubfequent
hights, When it became of a deep ted, pro-
bably owing te its haviag been more im-
pteégnated with fulphwr at firft than af-
terwiirds, 1 the day-titre, unlefs you ate
quite clofe, the lava has no appesrance of
fite ; but a thick white fmoke marks its
. courfe,

The 29th, the mountain was very quiet,
#11d the lava did not continue, The goth,
it began to flow again in the fume di-
rection, whilft the mouth of the Volcand
threw up evety minute a girandole of red
hot ftones, to an immenfe height.
3ift, 1 paffed the night wpen the moun.
tain : the lava was nvt fo confiderable as
the firft night ; but the ted hot ftones wete
perfetly tranfparent, fome of which, 1
@are fay of a ton weight, mounted at leaft
two hundred feet perpendicular, and fell
iny er near, the mouth of a little moun-
tain, thet wes new formed by the quantity

B4 of
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of athes 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 ¢ircumference; and the ftones
took every direction. Mr. Hervey, bro-
ther to the Earl of Briftol, was very much
wounded in the arm fome days before the
eruption, having approached too near ; and
two Englith gentlemen with him were alfo
hurt. It is impoffible to defcribe the beau-
tiful appearance of thefe girandoles of red
hot ftones, far furpaffing the moft a{’com{h-
ing artificial fire-work.-
. From the 3ift of March to the gth of
April, the lava continued on the fame
fide of the mountain, in two, three, and
fometimes four branches, without defcend-
ing much lower than the firft night. I
remarked a kind of intermiffion in-the fe-
ver of the mountain [¢], which feemed to -
return

[] In the fubfequent eruptions of Vefuvius, T h).ve
conftantly remarked fomething of the fame nature, as
’ appears




MOUNT VESUVIUS, &c. ¢

return’ with violence every other-night.
On the 10th of April, at night, the lava
difappeared ‘on the fide of - the mountain
towards Naples, and broke out with mueh
more violence: on the fide next‘ the Toire
dell’ Annunciata.
I paffed the whole day and the night
of the twelfth upon the mountain, and fol-
lowed the courfe of the lava to its very
fource : it burft out of the fide of the
mountgin, 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 eonfiderable
height, the adjacent ground quivering like

appears in. my account of the great eruption of 1767.
I have found the fame remark in many accounts of
former eruptions of Vefuvius : in the very curious one
of the formation of 2 new mountain near Puzzole, in
1538, (as may be feen in my letter to Dr. Maty, O&.16,
1770*%,) the fame obfervation is made. This phznome-
" non is well worthy of a curious inquiry, which might
give fome light into the theory of the earth, of which,
1 believe,, we are very ignorant.
* Sce p. 103. of this colleétion,

; ',1 i the



 {o) OBSERVATIONS ON

the timbers of a water-mill ; the heat of
the lava was fo great, as not to fuffer se
fo approach nearer than within ten fest
of the ftream, and of fuch a confiftency
(though it appeared liquid as watet) as
almoft to refift the impreffioh of a long
ftick, with which I made the expetifhent ;
large ftones thrown on it with all my
force did not fink, but, meking a {light
impreffion, floated on the furface, and
" were carried out of fight in a fhort time s
for, notwithftanding the confiftency of the
lava, it ran with amazing velocity ; I am
fute, the firft mile with a rapidity equal
to that of the rivet 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 ;
fo that thefe rivers of fire, communicating
their heat to the cindets of formet lavas,
between one branch and the other, had
the appearancé at night of a continued
fheet of fire, four miles in length, end i
fome parts near two in breadth. Your .
| _YLordthip
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Lordhip may imagine the glorious ap-
“pearance of this uncommon {cene, fuch as
pafies all defcription; ‘
The lava, after having rua pure for
about a hundred yards, began. to colled
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 have feen it after 2 hard froft and
great fall of fnow, when beginning tw
.thaw, carrying down vaft maflfes of fnow
and ice, In two places the liquid lava
totally difeppeared, and ran in a fubter-
raneous paffage 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
‘o1 heap
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heap of red hot coals, forming a wall i
fome places ten or twelve feet high, which
' rollmg from the top foon formed another
wall, and fo on, advancing flowly, not
“more than about thirty feet in an hour [4].
' The

[4] I am convinced, that it might be very pra&tica-
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 thisidea at Catania in Sicily, when

X was affured, that it had been done with fuccefs dur-
-ing the great eruption of Etna, in 1669 ; that the lava
-was direing 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 4 fucceflion of
men, covered with fheep-fkins wetted, were employed
to cut through the tough flanks of the lava, till they
-made. a paffage for that in the centre (which was in
perfett fufion) te difgorge itfelf into the channel pre-
pared for it. A book I have fince met with gives the
fame account of this curious operdtion ; it is intituled,
‘Relatione del nuovo incendio fatto da Mongibelo 166g.
"Meffina, Giufippe Bifagni, 1670. * His Sicilian Majefty’s
palace at Portici, and the valnable colletion of antiqui-
ties that have been recoyered from beneath the deftruc-
tive lava’s of Vefuvius, are in imminent dan ger of being
overwhelmed dgaiu by the next that fhall take its courfe
- . that
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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 1oth of
April; but has thrown up quantities of
fmall afhes and pumice ftones, that have
greatly damaged ‘the nelghbourmg 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, thc obferva-
tions of that day.

In my laft vifit to Mount Vefuvnus, thq
3d of June, I ftill found that the lava
continued ; but 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 1760; but the da-

that way ; whereas, by taking alevel, cutting away
andraifing ground, as occafion might require, the palace
and mufepm would, in all probability, be infured, at
Ieaft againtt one eruptmn and, indeed, I once took the
“liberty of communicating this idea to the King of
Naples, who feemed to approve of it, ' -

magc
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mage to the culvivared knds is not o con-
fiderable, owing to its having fpread it-
felf much more, and its fource being at
keaft three miles higher up. This erup-
tion feems now to have exhaufted itfelf y
and T expedt in a few days to fke Vefuvius
reftored to its former tranquillity. o
- Mount Etna in Sicily broke ous the 27¢h
- of April; and made a lava, in two bran-
ches, at leafk fix miles in lepgth, 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 Vefyvius)
refembles it in every refpect, except thas
Mount Etna, at the place from Whenge
the lava flowed (which was twelve miles
from the mouth of the Volcano), threw
up a2 founmin of kquid inflamed matter
to a confiderable height; which, I am
wld, Mount Vefuvius has done in former
eruptions,
T beg pardon for having taken up {B
much of your time; and yet I flatter my,
felf; that my defcription, which 1 aflure
' youe
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your Lordfhip is not exaggerated, will
bave afforded you fome amufements |
baye the honour to be,

My Lozo,
Your Lordfhip’s
Moft obedient
and moft humble fervang,

N

WiLLiam HaMiLToN,
T eIGRMOKROKK e -

Naples, Febma.fy 3, 1767.

SINCE the account, of the eruption of
Mount Vefuvius, which I had the honour
of giving to your Lordthip, in my letter
of the 10th of June laft; 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
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tient lavas.  Since the ’éeffaitﬁiﬂ"of “tHi§
eruption, I have examined the drater, and
the crack on- the fide of -the mountain to-

wards Torre dell’ Annunciata, about,‘a,hun'dred .

yards from the crater from wherce this lava
#lued : and I found thercin fome very
curious falts and fulphurs 3 a fpec1mcn of
each fort I have put into bbttles myfelf,
even upon.the mauntain, that they might
not lofe any of their forcé, and have fent
them in a box-dire¢ted to your Lord-
:Ihxp, as you will fee by the bill of lad-
mg I am fure, you will have a pleafure
in fecing them analyzed [¢]. - I have alfo
packed in the fame box fome lava, and cin-
ders, of the laff eruption ; there is one piece
mn partlcular very curious, haying the exact

appearance of a cable petrified. < I fhall
be very happy if thefe mﬁes fhould af-

[e] ‘The late Lo.rd Morton was pfeafed to nge thefe
fpcmmens t6Dr. Moms, who has made feveral chemical
éxperiments on tliem, the refult of which wrﬂ be éom-
mumcated to the Royal Society, '

J
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ford your Lordfhip a moment’s amufe-
ment. )

It is very extraordinary, that I cannot
find, that any chemift here has ever been
at the trouble of analyzing the productions
of Vefuvius. I

The deep yellow, or orange-color 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 powerful, as it turns
filver black in an inftant, but has no effet
upon gold. If your Lordfhip pleafes, I
will fend you by another opportunity fpeci-
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
grumblings, rattling of ftones, and hiffing ;

' . C and -
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and were obliged to leave the crater very
foon, on account of the emiffion of ftones,
The black fmoak arofe, as before the laft
eruption; and I faw every fymptom of a
new eruption, of which I fhall not fail to
give your Lordfhip an exa& account,

LET-
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LETTER IL

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

My Lorp, Naples, December 29, 1767,

HE favourable receptiod, which'my’
account of laft year’s eruption of
Mount. Vefavius met with from your
Lordfhip; the approbatior which the Royal
Society was pleafed to fhew, by having.
ordered the fame to be printed in their Phi-
lofophical Tranfaétions; and your Lotd--
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 obfefvation, during the
late vidlent eruption, which began Oétober '
19, 1767, and is rcckoncd to be the
;wenty-feventh fince that, which, in the
Cz2 time
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time of Titus, deftroyed Herculaneum and
Pompeii.

The eruption of 1766 continued in fome
degree till the 10th of December, about
nire months in all [f]; yet 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 twenty:

[f] From what I have feen and read of eruptions
of Vefuvius and Etna, I am convinced that Valcano’s
lie 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 1651. When I arrived at Naples in
1764, Vefuvius 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 ftones, or difgorging ftreams
of lava, nor has its crater been ever free from fmoak.:
At Naples, when alava appears, and not till then, it is
ftyled an erupnon 3 wheregs T look upon the five no-
minal eruptions I have been witnefs to, frem March

1766 to May 1771, 3, in cﬁ'e&, bt one continued
G’l‘Bﬁm\
! 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
{o high as the rim of the ancient crater.
I went into this plain, and up the little
mountain, which was perforated, and ferved
as the pfincipal chimney to the Volcano :
when I threw down large ftones, I could
hear that they met with many obftrutions
in their way, and could count a hundred
‘moderately before they reached the bottom.
Vefuvius was quiet till March 1767,
when it began to throw up ftones from
time to tithe; in April, the throws were
more frequent, and at night fire was vifi-
ble on the top of the mountain; or, moré
properly fpeaking, the fmoak, which hung
over the crater, was tinged by the re-
fletion of the fire within the Volcano.
Thefe repeated throws of cinders, athes,
and pumice ftones, increafed the little
mountain fo much, that in May its top
was vifible above the rim of the ancient
C3s crater.
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crater. The 7th of Auguft, there iffued
a {fmall ftream of lava, from a breach in
the fide of this little mountain, which gra-
dually filled the valley between it and the
ancient crater; fo th:t, the 12th of Sep-
tember, the lava overflowed the ancient
crater, and took its eourfe down the fides
of the great mountain; 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
great obferver of Mount Vefuvius, fays
they went up above a thoufand feet.

The 15th of O&ober, the height of the
little mountain (formed in abput 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 % 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 Mount 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 t6 inclofe, for your
Lordthip’s infpetion, a copy of the above-
mentiohed drawings. (Plate IIL.)

The lava continued to run over thé
ancient crater in {fmall ftreams, fometimes
on one fide, and fometimes on another;
till the 18th of O&ober, 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 a

[ ] It is certain, that, by conftant attention to the
fmoak that iffues from the crater, a very good guefs
may be given as to the degree of fermentation within

C 4 great
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-great fermentation in the mountdin after

the heavy rains which fell the 13th and~

14th of Oétober ; I was not furprized, on
the 1gth followmg, at feven 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 little
mountain iffued a thick black fmoak, fo

thick that it feemed to have difficulty in

forcing its way out; cloud after cloud
mounted with a hafty 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 fmoak

the Volcano. By this alone I foretold * the two laft
eruptions, and, by another very fimple obfervation, I
pointed out, fome time before, the very fpot from
whence the lava has iffued. When the cone of Vefu-
vius was covered with fnow, I had remarked a fpot on

which it would not lic : concluding very naturally that

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. 183,

took
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took the exa@ 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
fmoak, after having mounted an extra-
ordinary height, bent with the wind to-
wards Caprea, and atually 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 at the moment of the lava’s burft-
ing out; but before eight of the clock
in the morning I perceived that the moun-

[#] Thefe are his words : ¢ Nubes (incertum procul .

¢t intuentibus ex quo monte Vefuvium fuiffe poftex
¢¢ cognitum eft) oriebatur, cujus fimilitudinem & for-
¢ mam, non alia magis arbor, quam pinus exprefferit.
¢¢ Nam longiflimo velati trunco elata in altum, qui-
¢ bufdam ramis diffundebatur, credo quia recenti fpiritw
¢ evecta, dein fenefcente eo deftituta, aut etiam pondere
¢¢ fuo vifta, in latitudinem evanefcebat : ¢andidainter-
¢¢ dum, interdum fordida & maculofa, prout terram
¢ cineremve fuftulerat.” Plin. lib. vi. ep. 16. .

tain

.
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tain had operied 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 {moak, which always accompanies
the lava, that it had forced its way out:
as foon as it had vent, the {moak 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. I pafied the hermitage (3. in Plate I.),
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 3
when; on a fudden, about noon, I heard a’
violerit noife within the mountain, and at
the fpot (C), about a quarter of a mile off.
the place where I flood, the mountain {plit;
' and,
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and, with much noife, from this new mouth,
a fountain of liguid fire fhot up many feet
high, and thcn, like a torrent, rolled on
direitly towards ws. 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 athes 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 freth
mouth, which might have eut off our re-
- treat. I 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, weres
of fuch a fize as 10 caufe a difagreeable
7 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
fhook our houfe to its very foundation,
the doors and windows fwinging upon
their hinges. About two of the clock in
the afternoon another lava forced its way
out of the fame place from whence came
the lava laft year, at the fpot marked B
(in Plate I1.); 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-
ples; and I thought proper, as I paffed
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 Portici till about twelve of the
clock, when the lava had reached as far as
(4. in Plate 1.)---I obferved, in my way to
Naples, which was in lefs than two hours
after I had left the mountain, that the lava
had actually covered three miles of the
very road through which we had retreated.
It is aftonithing that it fhould have run fo
faft; as I have fince feen, that the river
of lava, in the Atrio di Cavallo, was fixty
and feventy feet deep, and in fome places
near two miles broad. 'When his Sicilian
Majefty quitted Portici, 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 open; and even one
door there, which was locked, was never-
thelefs burft open. At Naples, the fame
night, many windows and doors flew open ;
~in my houfe, which is not on the fide of
the town next Vefuvius, I tried the ex-
periment of unbolting my windows [7],
{4 The windows at Naples open like folding-doors.

7 when
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when they flew wide open upon every ex.
plofion of the mountain. Befides thefe-
explofions, which were very frequent; there
was a continued fubterraneous and violent:
mumbling noife; which lafted  this night
about: five liours, 1 have imagined,; that
this extraordinary noife ‘might' be owing
to the lava in the boweld of the mountain®
having' met with a depofition -of rain wa.-
ter ; and that the confli®& between the fire’
ard the water mway, .in-forhie’ meafire, ac-:
count’ for foextraordinary a crackling and’
hiffing noife.” Padre Totre, who has wrote*
fo.much and {o'well upon'the fubje&t of?
Mount Vefuvius, is:alfo -of nty -opinion, -
And’indeed it ‘is' natural 'to imagine, that'
there may be ram-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 ' Totré: del Gret

co, were deftroyed, by:a toirent of boil-

ing veater ‘having: burft’ out of - the: moun-

4 tain with' the lava, by which: thoufands of

: lives
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Mount Etna. in Sicily threw. up hot water
alfo, during an eruption,

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

- Tue{day; the 20th, it was impofiible to
dege of the fituation-of Vefuvius, on ac-
count.of the fmoak and afhes, which co-
vered it entirely, and. fpread over Naples
alfo, the fun- appearing as through a thick
London. fog, or;a fmoaked glafs; fmall
afhes 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-

lives were loft, Abpur four: years ago, Q
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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 almoft
from the fpot E to C (in Plate I.). The-
annexed plans were taken upon the fpot.
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-
fome days preceding the eruption, it had
been at 65 and 66. During the confufion
of this night, the prifoners in the public
jail attempted to efcape, having wounded
the jailer; but were prevented by the
troops. The mob alo fet fire to the Car-
dinal Archbithop’s gate, becaufe he re--
fufed to bring out.the relicks of Saint
Januarius.

. Wednefday 21ft, was mote-quiet than-
thc preceding days, though the lavas ran
brifkly. ' Portici was once in ‘fome dan-
gcr had not the lava taken:a different

courfe
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¢ourfe when it was only a mile and a half
from it ; towards night, the lava ﬂackenedﬁ.

Thur{day 22d, about ten of the clock in
the morning, the fame thundering noife
began again, but with more violence thah
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 fmall cin-
ders, thowered down fo faft, that the peo-
ple in the ftreets were obliged to ufe um-
brellas, or flap their hats; thefe athes being
very offenfive to the eyes. The tops of
‘the houfes, and the balcenies, were covered
above an inch thick with thefe cinders [£].

[#] In feveral accounts of former eruptions of Vefu-
vius, I have found mention of the athes falling at a
“much greater diftance ; that, inthe year 452'and 473,
they had reached Conftantinople : Dio fays, that dur-
ing the eruption of Vefuvius in the time of Titus—
¢« 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 mpcxxx11,2nd intituled,
"Difeorfo fopra Porigine de fuochi gettati dal Monte Vefuvio

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

di Gso Frakcefto Sorrata Spinela Galateo, fays, that the

16th of December, 1631, the very day of the great

eruption of Vefuvius (though perfetly calm), it rained

athes at Lecce, which is nine days journey from the
moantain : 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 coriceive the oc-
cafion of fuch a phiehomehon. Antonio Bulifen, in
his account of the fame eruption, fays, that the athes
fell; and 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 athes,
during an eruption, at above two hundred miles dif-
tanee 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, 1 amh convinced, that in great eruptions the
adhies are feat up to fo great a height as to meet with ex-
sraordinary currents of ais, which is the moft probable
way of accounting for their having been carried to fo
great a diftance in a few hours, In a beok, intituled,

Salfvatoru Varonis Vefuviani mcmdn Libritres : Neapoli,

altonith-
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altonithment of the faijors. 'In the midft
of thefe harrors, the mob, growing tumul-
tuoys and impatient, abliged the Cardinal
to bring out the hedd of Saing Janwarius,
and go with it in proceffion to the Ponte
Maddalena, at the extremity of Naples,
towards Vefuvius; and it is well artefted
here, that the eruption ceafed the moment
the Saint came in fight of the mountain ;
1t s true, the noife ceafed about that time,
after having lafted five hours, as it had done
the preceding days.

Friday 23d, the lavas &ill ran, and the
anguntain continuied to throw up quantities
of ftones from its crater; there was no
moife heard at Naples this day, aod byt
lxttlc afhes fell there,

moexxxiv. I found a very poetical defcription of the
alhes that lay in the nexghbourhood of Vefuyius, after
the.eruption of 1631, in depth, from twenty to 2 hun-
dred palms : ¢ Quare,” fays this author, ¢ multi pa.tno
“¢ in folo requirunt patriam, et vix ibi fe credunt viyere
«¢ ybi certo fciant fefe natos, adeo totam laci fpeciem
“ tempeﬂas vertit,”

D» Saturday ‘
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Saturday 24th,’ the lava ceafed running 3
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 lics between Vefuvius (1.) and the -
hermitage (3.), the lava is in fome places
near two miles broad, 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 ; it is not lefs than two hundred feet
deep, ahd a hundred broad ; yet the lava in
one place has filled it up. I could not
-have believed that fo great a quantity of
matter could have been thrown out info
fhort a time, if I had not fince examined
the whole tourfe of the lava myfelf. This
‘great compaét body will certainly retain
‘fome heat many months [/] ; at this time,

[7] This conjecture has proved true ; for, even in the
month of April 1771, I again thruft fticks into fome
crcvues of this lava, and they 1mmed1ately tookfire. On

- much
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much rain having fallen for fome days paft,
the lava fmoaks, as if it ran afrefh: and
about ten days ago, when I was up the
~mountain with Lord Stormont, 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‘vaft column, as
black as the mountain itfelf, fo that the
fhadow of it was marked out on the fur-
face of the fea; continual flathes of forked
or zig-zag lightning fhot from this black
column, the thunder of which was heard

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

Dg in
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in the heighbourbood of the mountain,
but not at Naples : there were no clouds in
the fky at this time, except thofe of fmoak
iffuing from the crater of Vefuvius. [
was much pleafed with this phteenemienon,
which I had not féen before in that per-
fection [m].

[] In all accounts of great eruptions of Mount
Etna and Mount Vefuvius, I have found mention of
this fort of lightning, Pliny the younger, in his fecond
- letter to Tacitus upoh the eruption of Vefuvius in the
time of Titus, fays, thata black and horrible cloud
covered them at Mifenum (which is above fifteen miles
from the Volcano), and that flathes of zig-zag fire,
like lightning, but ftronger, burft from it ; thefe are
his words: ¢ ab altcro latere nabes atra et horrenda
“¢ ignci {piritas tortis vibratifque difcurfibus rupta, in
$¢ longas flammarum figuras dehifeebat ; falgoribus
s¢ illz et fimiles et majores erant.” This was evidently
the fame eleétrical fire, and with whlch I am convinced
that the fmoak of all Volcanos is pregnant. In Te-
veral accounts of the great eruption of Vefuvius
in 1631, mention is made of damage done by
the lightning that iffued from the column of fmoak.
Bulifon, in particular, fays, that, in the neigh-
bourhood of the Volcano, people were ftruck dead in
the fame manner as if by lightning, without having
their cloaths finged, Phny mentions a lke inftance,

. o Monday
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~ Monday 26th, the fmoak continued, -but
not fo thick, neither were there any ﬁafhes
‘of the mountain lightning. As no lava
has appeared after this column of black
{fmoak, 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 fhall be much miftaken if it
does not break out a few months hence.

" Tuefday 27th, no more black fmoak,
nor any figns of eruption.

which fhews that the ancients had obferved this phz-
nomenon ; for he fays, that at Pompeii, the day being
fair, Marcus Herennius was ftruck dead by lightning.
Thefe ate his words ; ¢ In Catilianis prodigiis, Pom-
¢¢ peiano ex municipio M. Herennius Decurio ferene
die, fulmine i®us eft.” Plin. Hift. Nat, lib. II, -
cap. L1. The learned and ingenious Father Beccaria,
¢ Turin, aflured me, that he had been greatly pleafed
with my obfervations on this fpecies of lightning, as
coinciding :pdrfn&ly with feveral of his elefical exs
penmmxts. o . R
¢ o D 4 T hus,



40 OBSERVATIONS ON’

-~ 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 1 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 communicated to
fo refpettable a body. :

I have juft fent a prefent to-the Brmfh
Mufeum of a complcte colle&tion of every
fort' of matter produced: by Mount- Ve-
fuvius, which I have been colleting with
fome pains for thefe three years paft; and
it will be a great fatisfatticn to-me, if,
by the means of this colle(tion, fome of
my countrymen, learned in natural hiftory,
may be enabled to make fome ufeful dif-
coveries relative to Volcanos {#].

[#] ¢¢I am well convinced, by this colle&ion, that
¢ many variegated marbles, and many precious ftones,
¢¢-are the produce of Volcanos; and that there have
¢¢ been Volcanos in many pa.rts of the world, where at

. . I have
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I have alfo ‘accompanied that colle&ion
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 it, gives a much better
idea of Vefuvius, than is poffible to be
given by any other fort of painting,

I have the honor to be,
My Lorbp,
Your Lordfhip’s
Moft . obedient
and moft humble fervant,

. . WirLLiam HamiLTon,

¢¢ prefent there are no traces of them vifible.” This

is taken from a prior letter to Lord Morton, dated
April 7, 1767.

PLATE
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”?LATELf

( A Cratcr of Mount Veﬁmus. , .

. B. Mouth from whenoe came thé léw.

_iof 17663 and which opined afrefi,
Ofober 19, -1767, and prdduced
the conflagration reprefented in
Plate II. «

. The mouth which qpened at 12

oclock, O&obet 19, "1767, whilft
I was at the fpot marked X ; from
thence came all the lava reprefent-
ed in Plate I..

D. The lava.
€. Mouth from whence the lava 'flow-

ed at eight o’clock, O&ober 19,

when the eruption began firft.

. Chapel of Saint Vito, furrounded

with lava.

. Vefuvius.
. Mountain of Somma.

3. Her-
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. Hermitage, between which and Ve-

fuvius there is a deep vallcy two miles -
broad. : '

. The Foffs Grande, |
. His Sicilian Majefty’s Palace at Por..

ticl

. Church of Pughano.
. Calmaldolefe Convent, near whxch is

my Villa,

. Saint Jorio.
. Barra. L
. Spot, under which lies Herculaneum;

PLATE I

. Crater of Vefuvius.
. Mouth, from whence came the lava

of 1766, and which openied afreth
at two o'clock, Otober 19, 1767,
and caufed the conﬁagratmn on
this fide of the mountain.. .

. Mouth which opened at 12 o *clock,

October 19, 1767, whilft I was at
the
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the fpot X, and which produced all-
the lava reprefented in Plate I.
D. Rivulets of lava, which. flowed from
the crater, and united with the great
- ¢ river E.
F. Extremities 'of the lava, about five
miles from B.

Mountain of Somma.
Mount Vefuvius. N
. Montagna di Trecafe,
Trecafe,

. Oratorio di Bofco.

6 Ottaiano.

PLATE HL

Views of the gradual increafe-of the little

‘mountain within the ancient crater ;

" and of the prefent thape of Mount
Vefuvius.
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FOCROM R RCR MR R RORCACRIOUN YRR
LETTER I

* To MaTHEw MaTy, M. D. Secretary to
the Royal SociETY,

Villa Angelica, near Mount Vefuvics,
Oé&tober 4, 1768.

- SIR,

HAVE but very lately received your

laft obliging letter, of the sth of July,
-with the volume of Phllofophlca.l Tranfac-
“tions.

1 muft beg of you to cxprefs my fanf
- fattion 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, 1 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
o obferva-
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obfervation ; but as all the peafants here
~agree in their account of the terrible thun-
der and lightning, which laﬁ:ed 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 athes falling inte the wough
.with ‘their food: they grew giddy, and
:died in a few hours. The laft day of the
eruption, the athes, which fell abundantly
‘upan the mountain, were as white almoft
as fnow [p]; and the old people here affure

[e] In fome accounts of an erupt;on of Vefyvius in
1660, I find mention made of athes which fell in the
-fhape of crofles, and were looked upon as highly mirs-
eulous ; bt in one bopk upan this fubjed, intipwled,
Athanafii Kircheri Soc. Fef. Da prodigisfis crucibus, &p’f
- Rome, mpcLxi, a very philofophical accountis given
of this phnomenon ; he fays, that, in 1660, from the
- 16th of Auguft to the 15th of Ofober, Vefuvius caft
up afhes, impregnated with nitsous, fakine; and biva-
N me,
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me, that is 2 fure fymptomof the erixption
bemg at 'an end. Thefb circumftandes,
being well atteﬂ:ed I thoug’hc worth. re-
latmg

It would: cfeqmrc Many years c}ofc ap-
plication, to give a proper und truly phi-
lofophical gccount of the Volcinos in the
_neighbourhood of Naples; but I am fure
fuch a hiffory. might be given, fupporned
by demonftration, as. would deftray every
fyftem  hithereo given upon. this fubjed.
We have heére an epportunity of feting
‘Volcanos in all their fiates.” I have boom
this fummer in the ifland of Ifchia; itus
about cighteen miles round, and its sehole
bafis is lava. The great mountain in i,
near as high as Vefuvius, formerly calied
Epomeus, and now San quebo, I am con-

fhinous fulpim whmh upun hnatgxm;nts tqok xhe
form of croffes, probably dire@ed by the crafs-threads
in the linen, and therefore that the {alts did not fhoot
ipto fuch a fhape when they fell upon garments of
‘woollen ; a very particolar defeription of thefe croffes
Inay be found in pags-38, of the-abovementioned boalt.

- . 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.

\X am of the fame opinion with refpe& 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 flill 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 houfes
I 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 latt cir-
cumftance I mention, to fhew, that, ina
great éruption, Vefuvius has thrown ftones
of this weight fix miles [p], which is its
diftance from Pompeii, in a dirett line)
upon this ftratum of pumice, or rapill
as they call them here; is a ftratum of

[#] I have fince found in this firatum of erupted
matter at Pompeii, flones weighing eight pounds :
but many accounts of the great eruption of Vefuvius;
particularly that of Antonio Bulifon, mention that 4
ftone like a borhb was thrown from the crater of Ve-
fuvius it 1631, and fell upon the Marquis 6f Lauro’s
houfe at-Nola, ,whichitfeton fire, As Nolais twelve
miles from Vefuvius, this circumftance feems rather exs {
traordinary : however, I have feen ftones of an enormous
fize fhot up to a very great height by Mount Vefuviuss
In May 1771, having a flop watch in my hand, I ob-
ferved that one of thefe flones was eleven feconds
falling fromi ifs greateft height, into the cfater from
whence it had been ejeted: In 1767, a folid flone,
meafuring twelve feet in height, and forty'five in
circumference, was thrown a quarter of 4 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
prapes. We have then the Solfaterra,
which was certainly 2 Volcano, and has
ceafed erupting, for want of metallic par-
ticles, and over-abounding with. fulphur,
You may trace its davas into the fea. Wa
have the Lage d’Awerno and the Lago
d’Agnano, both of which were formerly
Volcanos ; and Aftroni, which {till retains
its form imore than any of thefe. Its
trater is walled round, and his Sicilian Ma-
jefty takes. the diverfion of boar-hunting
in-this Voleano; 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
tound. I do not think it more extraor-
dinary, that Mount Vefuvius, in many
ages, thould rife_above two thoufand feet 5

when this mnuntam, as is well attefted,

rofe in one night, no longer ago than the
year
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year 1538. I have a proje&, next fpring,
of pafling fome days at Puzzole, and of
difie@ing this mobntain, taking its meas
fures, and making drawings of its fkratas,
for, I perceive, it is compofed of fratas,
like Mount Vefuvius, but without Iavhs,-
As this mountain is fo undoubtedly forfn. -
ed intirely from a plain, I fhould think
my project may give: light into the fotma-
tion of many other mountains, that are at
prefent thought to have been original, and
are certainly not fo, if their ftrata corre-
fpond with thofe of the Montagno Nuovo..
I fhould be glad to know whether you
think this projeét of mine will be ufeful 5
and, if you do, the refult of my obfer-
vations mmy be the fubjet of anothcr
letter [4].

I cannot have a greater plea.furc than to
employ my leifure hours in what may be
of .fome little ufe to mankind; and my
lot has catried me into a coumtry, which

[g] Set Letter V. in this colleGion, :
E 2 ~ affords
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affords’ an' ample field for “obfervation.
Upon the whole, if I was to eftablith a
fyftem, it would be, - that Abountains are
produced by Volmno:, and not Volcanos by
Mountains.
'} fear 1 have nred you; but the fub-
' _}C& 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 beiling
fulphur. The lava that ran in the Foffa
Grande during the laft eruption, and is at
leaft 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 expreffions in your
letter, and for the caré you have had in
fetting
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fetting off my prefent to the Mufeum to
‘the beft advantage; of which I have begn
told from many quarters.

I am,
Sipg,
Your moft obedient .
: humble'fcrvant.,'

W. HamrTon,

E 3 LET-
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LETTER IV,

To MaTuew Mary, M, D. Secretary to
the Royal SocieTY.

An Accounit of a Journey to
. Mount ETva.

<

.%¢ Artificis matuxee ingens opus afpice, nulla
¢ Ty tanta humapis rebus fpe@acula cernes.’
P. Cornerir SEVERI Lina.

SIR, Naples, O&. 17, 1769.
\NCOURAGED by the affurances
you give me, in your laft obliging
letter of the 15th of June, that any new
communication upon the fubjeét of Vol-
cana’s would be received with fatisfaction
by the Royal Society; I venture to fend
you the following account of my late ob-
fervations upon Mount Etna, which you
ore at llberty to lay before our refpectable
Society,
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Society, fhould you thiwk it worth its
patice.  [See Plate IV}

After having examined thh much at-
sention the operations of Mount Vefuvius,
during the five years that I have had the
hopour of refiding as his Majefty’s Mi-
nifter at this Court, and after having cares
fully remarked the nature of the foil for
fifieen miles round this capital; I am, in
my ewn mind, well convinced that the

. whole of it has been formed by explofion,
- Many of the eraters, from whence this

“matter hes lved, are ftill vifible; fych as
the Solfaterra near Puzzole, the lake of
Agnano, and near this lake a mountain
compofed of burnt matter, that has a very
~ Targe crater furrounded with a wall, to in-
" glofe the wild boars and deer, that are
kept there for the-diverfion of his Sicilian
Majefty ; it is called Aftruni: the Monte
Nuovo, thrown up from the bottom of
t.he Lucrine lake [r] in the year 1538,

- [} R is the common received opimion, that this
;nountam rofe from the bottom of the Luerine lake. I

E 4 which

X
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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 3 the ifland of Ifchia is likewife
compofed of lava, pumice, and burnt mat-
ter; and there are in that ifland feveral
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 ftill in the fame barren ftate as the mo-
dern lavas of Vefuvius. After having,
I fay, been accuftomed te thefe obferva-
tions, 1 was well prepared to vifit the moft
ancient, and perhaps the moft confidera-
ble, Volcano that exifts; and I had the
{atisfaCtion 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 curiaus and particular account of
_ jts formation (which account is in my next letter) when
¥ wrote this, and was therefore in the fame error.

' On

Dot 3
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- On the 24th of June laft,: in the af
gernoon, 1.left Catania, a town firuated ax
“ the foot of Mount Etna, or, as it is'now
called, Mon-Gibello, in company with
Lord 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 is a&tually em-
ployed in writing its natural hiftory ; but, .
I fear, will not be able to compafs fo
great and ‘ufeful an ufidertaking; for wa.nt
of proper encouragement..

We pafled through the mfenor diftri&t
of the mountain, called by its inhabitants
‘La 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, I am
convinced from many obfervations, unlefs
affifted by art, does not come to pafs for
many ages [s], perhaps a thoufand years

[¢] This muft &epend greatly upon the quality of the
Java’s ; fome have been in a more perfe& Rate of vitri- |

or
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or more; the circuit of this lower region,
Aforming the bafis of the great Valcana,
‘# upwards of one hundred Itakian miles,
‘The vines of Etna are kept low, quite
the reverfe of thofe on the borders of Ve-
Auvius ; and they produce a fironger wine,
.but not in fo great abumdance. The Pie-
-.mwntefe diftri is covered with towns,
villages, manafteries, &e. and is well peo-
pled, notwithftanding the danger of fuch
a fituation. Cataniz, fa often deftroyed
by eruptions of Etna, "and totally over
thrown by an earthquake towards the end

fication than others, and are confequently lefs liable to
‘the impreffions of time. I Héve often obferved on
Mount Vefavius, when I have been clofe to the mouth
from whence a lava was difgorging itfelf, that the qua-
lity of it varied greatly from time ta time ; I have feen
it as fluid and coherent as glafs when in fufion ; and I
have feen it farinacious, the particles feparating as they
forced their way out, juft like meal coming from under
the grindfiones. A ftream of lava of this fort, being
lefs compa®t, and containing mare earthy particles,
-would certainly be much fooner fit for vegetation, than
one compofed of the more perfet vitrified matter.,

- of
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of the laft ceptury [#], has been re-built
within thefe fifty years, and is now a
confiderable’ town, with at leaft thirty-five
thoufand inhabitants. I do not wonder
-at the feeming fecurity with which thefe
parts are inhabited, having been. fo long
witnefs to the fame near Mount Vefuvius,
‘The operations of Nature are flaw.: great
eruptions do not frequently happen; each
flatters himfelf it will not happen in his
time, of, if it fhould, that his tutelar faint
will turn away the deftru@ive lava from
his grounds ; and indeed the great ferti
lity in the neighbourhoods of Volcanoa)
tempts peeple to inhabit them.

In about four hours of gradual afccnt’,
we arrived at ‘a little convent ‘of Bene-
‘diftine - monks, called St. Nicolo delf?
Arena, about thirteen miles from Cata-

- [#] This earthquake happened in the year1693, and
deftroyed forty-nine towns and villages, nine hundred
and twenty-two churches, colleges, and convents ; and
near one hundred thoufand perfons were buried in their
ruin,

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 Lordthip’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

[#] Itisintituled, ¢ A true and exa& relation of the
¢ Jate prodigious earthquake and eruption of Mount
‘e« ZEtna, 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 Majefty’s late
¢ Embaffador at Conftantinople, who, in his return
¢¢ from thence, vifiting Catania in the ifland of Sicily,
¢ was an eye-witnefs of that dreadful fpectacle ; toge-
¢« ther with a more particular narrative of the fame, as
s« it is colle@ed out of the feveral relations fent from
¢ Catania ; publithed by authority. Printed by T.
¢ Newcomb, in the Savoy, 1669.”

¢¢ I 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 Majefty

mn
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“in the Beneditines convent the night of
the 24th,. and .pafled the next morning in

« of that extraordinary fire, which comes from Moune
«¢ Gibel, fifteen miles diftant from that city, which, for’
¢¢ its horridnefs in the afpe&, for thé vaft quantity
<¢ thereof (for it is fifteen miles in length, and fevenin’
¢ breadth), for its monftrous devaftation and quick
¢¢ progrefs, may be termed an inundation of fire, a°
« flood of fire, cinders, and burning ftones, 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
¢ fee 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, likea
<« cruft of a vaft- bxgnefs, and red hot, fell into the fea
¢ every moment, in fome place or other, caufing a great
¢ and horrible noife,  fmoak, and hifling in the fea;
¢¢ and that more and more coming after it, making a2
« firm foundation in thé fea itfelf. I ftayed there from
“ nine a clock on Saturday morning, to feven next
¢ morning ;” (this muft have been towards the middle
or latter end of April;) ¢ and this mountain of fire -
¢ and' ftones with cinders had advanced into the fea -
*¢ twenty yards at leaff, in feveral places ; in the mid-
¢¢ dle of this fire, which burntin the fea, it hath form-
¢ ed like to a river, with its banks on each fide very
o [teep and craggy; and in this channel moves the

obferving
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obferving the ravage made by the aboves"
mentioned ferrible eruption, ayer the rich

¢¢ greateft gpantity of this fire, which i» the moft liquid,
¢¢ with flones of the fame compofition, and cinders al}
¢ red hot, £wimmiqg upon the. fire of a great magni- .
¢ tude ; from thxs a river of fire doth proceed under the .
€ great 3 mafs of the ftones, which are generally thres
«¢ fathoms, l'ug*h all over the country, where it buaras,
s¢ and in other places much more. There ate fecret.
«¢ conduits gr rivulets of this liquid matter, whichcome
¢ municates fire and heat into all parts more or lefs,
¢ and melts the floges and cinders by fits in thofe places.
«¢ where it toucheth them, over and over again; where
« it meets.with rocks or houfes of the fame matter (as
.¢¢ many are), they melt and go away with the fire .
*¢ where they, find other compofitions, they tuin them .
*¢ to lime or afhes (as I am informed). The compo-
¢¢ fition of this fire, ftones, and cinders, are fulphur, -
¢ pitre, Quickﬁlvcr, fal ammoniac, lead, iron, brafs, and -
¢ all other metals. It moves not regularly, nor con-
¢« ftantly down hill*; in fome plaoes it hath made the-

- Having heard the farhe temark wn’h’ refpe to the lava’s of .
Vefuvius, I d;:temﬁned, during an eraption of that Volcano, to
watch the progrefs of a current of lava, and I was foon enabled to
comprehend this feeming phanomenon ; though it ‘is, I feary
very difficult to explain. Certain it is, that the lava’s, whilftin
their moft fluid flate, follow always the law of other fluids ; but
when at a great diftance from their fource, and confequently in«
cumbered with fcoriz and cinders, the air likewife having rens
d¢ied their outward coat tough, they will fometimes (as 1 have

g country
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country ‘of the chrmntefc.» The lava
burlt ouc:of a wineyard within a mile of

«¢ vallies kills, and the hills that are not high are now
¢ vallies. When it was night, ‘I went upon two
¢ towers, in divers places ; and could plainly fee at ten
« miles diftance, as we judged; the fice to begin to m
¢ from the mountain in a direét line, the flame to afcend
*¢ as high aud as big as one of the greateft flecples in
¢« yout Majefty s kingdoms, and to throw up great ftones
¢ into the airg I could difcern the tivet of fire to de=
¢ fcend the mountain of a terrible fiery or red colour,
¢¢ and flones of a paler red to fivim thereon, and to be.
¢ {fome as big as an ordinary table, We could fee this.
¢¢ fire tomove in feveral other places, and all the country.
¢ covered with fire, afcending with great flames ¢, in
¢ many places, fmoaking like to a violent furnace of

feen) be forced up a fhort afcent, the freth matter puthing foresrd
that which went before it, and the exterlar parts of the lava alt=
ing slways as conduors (or pipes, if I may be allowed the ex=

preflion), for the interior parts, that have retained their fluidicy.

by not having been expofed to the air. .

+ The flames Lord Winchelfea mentione, were certsinly pro-
duced by the fava having met with trees in its way ; or pechdps’
his Lordfhip may have miftaken the white firmoak which ¢on.-
ftantly rifes from a Java (and in the night is tinged by the se-:
“fle€tion of the red hot matter), for flame, -of which indeed it hag,
greatly the appearance at a diftance. I have obferved upon Mount
Vefutius, that, foon after a fava has borne down and burned a tree,”
a bright flame iffucs from its furface ; okharwife I have never foes
sy fiome attending an eruption, g

7 - 8t
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St. Nicolo, and; by frequerit explofions of
flones and afhes, raifed there a mountain,
which, as near as I can _]udge, having
afcendcd 1t, ;s ot lefs than half a mile

¢ jron melted, Emakirlg a foife with the great pieces
“that fell, efpeﬁaﬂ}tho& which fellinto the fea. A
«¢ Cavalier of Malta, who lives there, 'and attended mé,
¢ told me, that the nvcr was as liquid where it ‘iffues
¢ out of the mountain, as water,.and came out like a
s torreént With gredt violence, and 1s¥ivé or fix fathom
¢« deep, and as broad,v and that no ftones fink therein.
¢ I aflure yoﬁr Majeﬁy, no pen can exprefs how terri-
¢ ble it is, nbr can alt the art and imduftry of the world
¢ quench or divert that which is burning in the coun-
¢ try. In forty days time, it hath deftroyed the habita-
< tions of 27,000 perfons; made two-hills of one,
¢ 1000 paces high apiece, and one is 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
“< caftle, fome great bells taken down, the city-gates
¢ walled up next. the ﬁre, and preparauons made to
¢ abandon the city.

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

7 perpen-
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perpendicular in height, and is certainly at
leaft 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,

buried an amphitheatre, an aqueduét, and -
many other monuments of its ancient gran- -

deur, which till then had refifted the hand
of Time, and ran a confiderablé length
into the fea, To as to have once formed a
beautiful and- fafe harbour; but it was
foon after filled up by a freth 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 jt. '
For two or three miles round thé moun-
tain raifed by ‘this eruption, all is barren,

and covered with afhes; this ground as -

well as thc mountain 1tfclf will in time
F certainly

»
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certainly be as fertile as many other moun.
taiis 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 refpett to the re~.
tursi of végetation, as the mountains raifed
by them are in different ftates; thofe
which I imagine to be the moft modern
are covered with afhes only ; others of an
older date, with finall 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 hiftory, At the foot of
thc ‘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 fubtcrraneous caverns,
branching out and extending much far.
ther and deeper than we <chofe to ven-
ture 3 the cold there being exceflive, -and .
a_ violent wind frequently extinguithing
1ome of our torches, Thefe caverns

| vndoubts
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undoubtedly ' ‘contained the lava that ift
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; fuech as that cal,
led by the peafants La Baracca Vecs
chia, another La Spelonca della Pa«
lomba (from the wild pigeons building
their nefts therein), and the cavern Tha.
lia, mentioned by Boccaccio. Some of
them are mrade ufe of as magazines for
fnow ;. the whole ifland of Sicily and Malta
being fupplied with this effential artis
cle (in a hor climate) from Mount Efna.
Many more would be found, I dare fay,
if fearched for, particularly near and ua-
der the craters from whence great lavas
have iffued, as the immenfe quantities
of fuch matter we fee above ground,
muft neceffarily fuppofe wery great holinws

underneath.
- After having pa,ﬂ'edl the morning of the
25th in thefe obfervations, we proceedmb
throu&h vhe fecond or middle region of
; Fa Etna,
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Etna, "called La Selvofa, #be woody, than
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)
is 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 is from hence
chiefly, that his Sicilian Majefty’s dock-
yards are fupplied with timber. As this
part of Etna was famous for jts 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 is fit for vegetation, we may conceive
the great age of this refpectable Volcano.
The chefnut-trees predominated in the:

| parts



MOUNT VESUViUs, &c. 69

parts through which we paffed, and, though
of a very great fize, are not to be com-
pared to fome on another part of the
Regione Selvofa, called Carpinetto. I
‘have been told by many, and particularly
by our guide, who had meafured the
Jargeft there, called La Caftagna di Cento
Cavalli, that it is 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
there is another near it almoft as large and
found. Asitwould 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

[#] I have heard fince, from fome of our country-
-men who have meafured this tree, that its dimenfions
are a&tually as abovementioned ; but-that they could
perceive fome figns of four ftems having grown toge-
ther, and formed one tree. )

F 3 amazing
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amaziag to me, that trees fhould fourith
in fo fhallow a foil; for they canamot pe-
netrate decp without meeting with 4 reck
of lava; .and indeed great part -of the
soots of the large trees we paffed by are
above ground, and have acquised, by the
_ impreflion of the air, a bark like that
of their branches. Ia this part ‘'of the
mountain, are the fineft horned cattle in
Sicily ; we remarked in general, that the
horns of the Sicilian cattle are near twice
the fize of any we had ever feen;:the cat-
tle ‘themfelves are of the ¢ommon fize.
We pafled by the lava of the laft e
ruption in the year i766, which his de
firoyed above four ‘miles fquare of the
beautiful wood abovementioned. “The
mountain raifed by this eruption zbounds
with fulphur and falts, exaltly refem-
bling thofe of Vefuvius; fpecimens of
which I fent fome time ago to the lzte
‘Lord Morton.

In about five hours from the time we
had left the convent of St. Nicolo dell®

Arena,
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Asena; we arrived at the borders of the
third mginn, called La Netta, or Scoperta,
tlean or. wacpvered, where we found a very
fharp eir indeed 3 fo that, iu the fame day,
the four feafons of the year were fenfibly
felt by us, on this mauntain; exceffive fums
mer heats in the Piémoptefe, {pring and
autuma temperature in the middle, and
extreme cold of winter in the upper res
gion. "I could perceive, as.we approached
the lacter, a gradual decreafe of vegetas
tiony and from large timber trees we
came 2o the {mall fheubs and plants of the
norvhern climates : I obferved quantities
" of juniper and tanzey; our guide told us,
that later in the feafon there are numbers
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 PltCth a
tenf. and made a.good fire, which was very
neceflary 5 for withour 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 our
journey towards the great crater. We paf-
fed over vallies of fnow, that never melts,
except there is an eruption of .lava from
the upper crater, which fcarcely ever hap-
pens; the great eruptions are ufually from
the middle region, the inflamed matter
finding (as I fuppofe) its paffage through
fome weak part, long before it can rife
to the exceflive height of . the upper re-
gion, the great mouth on the fummit only
ferving as a common chimney to the Vol-
cano. In many places the fnow is cover-
ed with a bed of afhes, thrown out of
the crater,.and the fun melting it in fome -
parts makes this ground treacherous ; but’
as we had with us, befides our guide, a
peafant well accuftomed to thefe vallies,
we arrived fafe at the foot of the little
mountain of athes that erowns Etna, about
an hour before the rifing of the fum.
~This mountain is fituated in a gently in-
clining
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<lining 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 Vefuviusy it has
been. thrown iup -within thefe twenty-five
or thirty- years, -as mary people at Ca-
tahia have told me they remembered when
there. was only a large chafii or erater,
in the midft-of the abovetrientioned plain.
Till now, the afcent had. been fo gradual
(for the top of Etha is not lefs thati‘thirty
miles from Catania, from. whencé the alz
cent begins) as not to have -beeh the leaft
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 beeni 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, -is folid and firm, T made no
feruple’of going up to the edge of the
crater; and my companions followed. The -

fteep
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fleep ‘afcent, the keennefs .of the air, the
wapours of the fulphur, asd the violence
of the wind, which obliged us feweiral
gimes to throw ourfelves: Sat upon our
faces - to avoid being overturned by it
made this latter part of our expedition
rather inconvenient and difagteeable. Our
guide, by way of comfort, affured us, that
there was generally much mare wind in
the upper region at this time. S
Soon after we had feated ourfclvcs on
the higheft point of Etna, the fun arofe,
and difplayed a fcene that indeed pafies
all defcripion. The horizon lighting up
by degress; we difcovered the greateft pant
of Calabria, and the fea onthe other fide
of it; the Phare of Moffina, the Lipasi
Iﬂands 3 Stromboli, with its fmoaking top,
though at above feventy miiles diftance,
feemed to be juft under our feet; we
ﬁw the whole ;ifland of Sicily, its rivers,
towns, harbours, Brc. as if we had been
looking-on a map. The ifland of Malta
is low ground, snd there was a hazinefs
in



MOUNT VESUWIUS, &C. #£§

in that part of the horizon, fo that. wé
could nat difcern it; our - guide affured
vs, he had feen it diftinétly at other times,
which I can believe, as in other parts of

the horizen, that were not hazy, we faw
o ia much grearer diftances befides, ‘we
had a clear: view of Etnd’s top from our
¢hip, as we ‘were going into the mouth of
the harbour of Malta fome weeks before;
in thort, as I have fince meafured on a
goad 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. 1 tounted
from hence forty-four little mountains (lit-
tle I call them in comparifoh of their
mother Emma, though they would appear
great any where elfe) in the middle re-
gion on ‘the Catania fide, and many others
on the othet fide of the mountain, all
of .a conical form, and each having’ its
crater; many with timber trees flourithing
both - withiin “and - without ‘their craters.

e 7 The
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The points of thofe mountains that I
imagine to be the moft ancient are blunt-
ed, and the craters of courfe more ex-
tenfive and lefs deep than thofe of the
mountains formed by explofions of a later
date, and which preferve their pyramidal
form entire. Some have been fo far
mouldered down by time, as to have no
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-
quakes, which are here very frequent. All
however have been evidently raifed by
explofion ; 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 operanons. I obferved
that thefe mountains were generally in
lines or ridges ; they have moi’dy a fracture
on one fide, the fame as m the little
' o moungains
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mountains raifed by explofion on the fides
of Vefuvius, of which there are eight or
nine. This fraure 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
1 fhall 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 par-
rative,

- After having feafted our eyes with the
gloridus _profpet above-mentioned (for
which, as Spartian tells us, the Emperor
Adnan was at the trouble of afcending
Etna), we looked into thé great crater,
which, as near as we could judge, is about
two miles and ‘a half in circumference ;
we dxd not think it fafe to go round and

meafure



78 'OBSERVATIONS ON’

meafure it, as fome par‘ta feemed to B8
very tcnder ground.” The¢ infide of - the
crater, which is incrofted with fhlts and
fulphurs like that of Vefuvius, is in the
form of aninverted hoHow cone; and
its depth’ nearly anfwers to the ‘Reight of
the little mountain that crowns the great
Volcano. The fmoak, iffuing’ abundant-
Iy from the fides and bottom, prevented
our feeing ‘quite down s’ “buit ‘the wind
dearmg away "the fmoak from time to
time, I faw this inverted cone contrated
almoft to -4 poirity and, from repeated
ebfervitions, I dare fay, ‘that’in"all Vol-
canos, the depth of ‘thé craters will be
found to correfpond nearly to the height
of the conical mount,ains of cinders which
ufually crown them : in thort, {look upor
the craters as a fort of’ fufpended funnels,
~ ander which are vaft caverns and abyﬂ"ca
The formation of fuch conical mountains
with theit craters are eafily accounted for;
by the fall of the'ftonés, cinders, and

athes, cmxtted at the time of ah eruption.
The
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The fmoak of Etna, though very ful
phureous, ‘did not appear to me fo fetid-
and difagreeable as that of Viefuwius; but
aur 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 wis fo very.
pure and keep in the whole. upper region
of Etna, and partxcularly in the moft ele-.
vated. parts of it, that we had a difficul-.
ty in refpitation, and that, independent
of the fulphureous vapour. I brought
two barometers: and a thérmometer with
me from Naples, ‘intending: to have left
one with a.perfon at the foot of the moun-
tain,’ whilft we made our obfervation with

the other, at fun-rifing, on the fummit;
but one barometer was unluckily fpoxlt
- at fea, and I could find no one expert
" enough at Catania to repair it: what is
extraordinary,” I do not recolle& having
feen 4 barometer in: any part of Sicily,
At the foot of Etna, the .24th, when we
made our firft obfervatian, the quickfilver
ftood
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faod at.q7.'degrees 4 ligess and the-26rh,
at. the .mofk-eleyated ;point-of * the Volcano;
it was: aq1 18 _degrees 10 lines. . The
thermometbr, .on the: firft: abfervation -at.
the: foor .of:ithe " mountain ' was .at 84 de-
grees,” and-roncthe : fecond 'at the crater at-
56 [ ). The’ wcather hadit not- changed»

1 No' great ﬁxefs ﬂlopld bc laxd, upon thefe ob-
fervations, ‘as the’ many 1nConven1ences wé laboured”
wnder, and e little praltice we had in fuch nice operz-
tions, muft neceflarily have rendered them very . in&’
accurate. . The Canpn Recupero, who was our guide,,
attended Meﬂ' Glover, F uller;on, and Brydoqe, up
Mount Etna in June'1770. The latter 1s avery inge-
nious and acturate obferver, and has taken the height of
many of the highef mountains in the Alps. -His o'b-
At the top of- the, mountam the qmckﬁlver in the
thermometer was g degrees below freezing, point, when
at the foot of the mountain it rofe to 76. At the
foot of the. little mountain that érowns the Volcano
the barometer flood at 20® 4%, halfiway up this:little
mauntain it was at 19° 6'; but the wind was too vio-
lent for them to attempt any more obfervations. The
barometer and thermometer were of Fahrenheit’s. Mr, -
Brydone remarked, as-he went up in the night, thathe
could dxftmgmih the ftars in the milky way with won-

1 ~in
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I anly refpect, and: was equally fine and
.clear; - the ‘a4th and 26th, We found it
diffictle! to -manage our barometer in the
extremt cold and high wind on the top
of Etna; but, from the moft exa obfer-
vatipny - we could ‘make in our circume
fdnces, the refult was as abovementioned,
The Canon affured me; that the perpen-
dicular hclght of Mount' Etna is fome-
thing mere than three Italian miles, and I
vérily believe i it is fo.

Afeer havmg paffed at leaft three hours
on thie crater, we defcended, and went to
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 feems to have been ornamented with
white - marble, - -many . fragments of which
ar¢ fcattered about. 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;
taina. of: the Alps.

) G inhabited
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.inhabited by - Empedocles. As: the an-
cignts ufed to facrifice to the: celeftial
‘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 phznomenon the Cano-
nico Recupero, our guide, has publithed
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
common received opinion ,is, that thefe
- [z] This paffage, in Cornelius Severus’s poem upor
Etna, feems to confirm my opinion :

¢¢ Placantefque etiam czleftia numina thure

¢¢ Summo cerne jugo, vel qua liberrimus Etna
. ¢¢ Improfpe&us hiat; tantaram femina rerum

¢¢ Si nihil irritet lammas, ftupeatque profundum.”

] eruptions
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eruptions of water proceed: from the Vél.
canos, having:a communication with the-
fea; but I -mther believe them to proceed:
merely from_depofitions of rain water in
fome of - the inwagd cavities of them. We
likewife faw from hence the whoele courfe
of ‘an ancient lava, the moft confiderablg
as to its extent of any known here; it ran
into the fea near Taormina, ‘which is not.
lefs than thirty miles from the crater
whence it. 1H'ued, and xs in many parts.
fifteen mllcs 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- prodlglous quantmesi
of matter emitted in a great eruption of
this mountam, and of the vaft cavmesq
there nmuft neceffarily be within its bowels.
The moft extenfive layas of Vefuvius do
not, excecd fcvcn mlles in length The .
operanns of n;tturc Qn. the one moun-
tain and the other are ‘certainly the famc, '

but on Mount Etna; allare upon a ‘great
G2 - e

&

e
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feale, As to the mature and - quakity of
their lavas, they are much the'fame; buc
1 think thofe of Etna rather blacker, and
in general more porous; than thofe of
Vefuvius. In the parts of Etna that we
went over, 1 faw no ftratas of pumice
ftones, which are frequcnt near Vefuvius,
rand cover the ancient city of Pompeii 3
but our gmde told us, that there are fuch
in -other parts of the mountain, 1 faw
fqme ﬁratas of what is called hcrc m}z

it is the fame that, covers Herculani um,
and that comPQﬁ:s mof} of the hlgh
grounds about Nagles y it 1s, upon €xami«
nation, a mixture of fmall pumice ftom;s,
a,[hes, and fragments of lava, which is by
time_hardgned intg a fort of fone [a].
In ﬂmrt, I found with refpeé to the mat.
ter erupted, nothmg on Mount Etna thag
Vefuvms does not produce and there cer«
ta.mly is a much’ greater variety ip the
crupted matter and lavas, of the latter,

(4] A better mmoftbn farnwtion of rafs wilk:
be fesn in my next letter. , -

than
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than of the foymery both -abound with
pyrites and cryftallizations, or rather vi--
trifications, The Ra fhore at the foat
of Etm, indeed, abounds with amber, of
which there is none found ‘at the foot of
Vefuvius, At prefent thete is a much
greater quantity of fulphur and falts en
the top of Vefuyius that on that of Etnay
but this tircumftance varies according to
the degree of fermicntation within; and
our gitide affured me, he had feen greater
quantities .on Etna at other times. In our
way back to Catania, the Canon fliewed
me a little hill; coveted with vines; which
belonged to the Jefuits, and; as is well at-,.
tefted, was undérmined by thie lava in the
year 1669, and tranfported half a tnile
from the place where it ftood, wﬁhout
having demaped the vines. =
In gtreat eruptions of Etnz, the fare
fort of lightning, as defcribed i my ic-
couns of the laft eruption of Vefuvius,
hln been . frequently foen td - iffiue from
G 3, - . the
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ithe’ fmoak of ity great crater.: "The an-
tients took notice of the fame phanomenon
for. ‘Seneca: (lib:"ii. Nat. Qlaeﬁ ) fays,—
#§ Etna ahquando multo igne abundavit,
*¢ ingentem vim' arenz urentis effudit, in-
A valutus eft' ‘dies pulvere; populofque
6 fubita nox ttetrait, illo tempore viunt plu-
Ewima fuiffe ionitrim et fulmina”
01 Till the year 252 of Chrift, the chrono-
fogical acceunts. of. the! eruptions of Etna
are-very- imperfedt + but as the veil of :St.
“Agatha .was i that: year: firft oppofed to
‘check the vidlence 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 eruptions.
The relicks of St. Januarius have rendered
:the: fame fervice:to the lovers of ‘natural
‘hiftory, by recording -the great eruptions
.of Vefuvius. 1 find, by the dates of the
cruptions. of : Etna, that it is as. irregular
& and
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and-" uncertain in its operations as Vefu-
vius [5].- The laft eruption was'in 1766.
‘On ‘our -return from Meffina to Naples;
we'were be¢almed three' days in the midft
of the Lipari iflands, by ‘which we had an ¢
opportumty ~of * feeing that they have all‘
bc‘en ev1dently formcd by cxPloﬁon [c] 5

[5] The dates of the eruptions ‘'of Mount Etna, re-
corded by hiftary, are as follows :- Before the Chriftian
aera.fonr,vm the years 3525..3§38. B554- 3843.. After
Chnn, v.wenty-feven have been recorded, 1175. 1285,
1321. 1323. 1329, 1408. 1530, 1536 1537. 1540,
1545. 1554. 1556. 1566. 1579. 1614. 1634, 1636.
16283. 1669 1682. 1689 1692 1702..1747. 1755.
1

'I’i:é dates ‘of the eruptions of Vefuvms are as fol-
1oiss After Chnﬁ—79 203. 472. §12. 685. 993
1036 1043. '1048. ‘1136. 1506. [1538, the eruption
at Puzzdle] 1631, 1660. 1682, 1694. '1701. 1704,
‘1712) 1717, 1730, 1737. 1751. 1754 1760. 1766
t1767 ThYeF 1. -

. m"l’uny, in ‘his dcconnt of thefe iflands, in the
1% chhpter of ‘the third book of his Natural Hiftory,
feemi t0 confirin this opinfon. ¢ ¢ -

~¢¢. Liipard’ eim civiom Romandrum oppido, difta 3
s Llparo rege, qui fucceffit Zolo, antea Melogonis vel
s Melxgmwztata, abeft x11 millia pafl. ab Italia,

G 4 . one
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one of them, called Vulcano, is in the faoa
ftage -as ‘the Solfaterra, Strombgli:is ‘a
Volcano, exifting in all its force, and, -ipvits
f?rm of courfe, is the moft ‘pytamidal of
all ghe Lipari Iﬂqus 3 we faw it throw Qp
red hot ftomes from- its ‘crater freque '
and fome fmall fhecams of lava iffped from
its ﬁdc, and ran into the fea[d]. This Vol-
cang differs from Eta and Vefuvius; by
its continually emittiag five, and feldorh any
fava y ﬂafwieh&mdihg its ¢confithial "c’.!pio- .
flohs; this flared is ihhahited, oon oni¢ fide,
by about an hyndred famxhes, -

w upi'u clreiitd paulo inorf, Inter ] hanc et

tera, antea. Therafia appellata, mmg ﬂm; th
“ acra 'ancano efl, qo(lle in_ea no& urqgs evomentp
- ﬂamma 1« ngylé.aLlearqnul apatfnw
K ade exortum hs gens, in quaregnmt ols, flug
“3 Ligsa hqlud:orc ﬂa;nma tanturh differt ; ecnjus
w famo equmﬁm Raturi fint vent, i tuduuxn ?;ad.gcqe
#:ipgole traduntur ;- ynde. ventos 41’-9!«: pareifle exify
*f simatum, Quarta Didyme, minor quym Lwaa
“ Quinta Ericufa; fexta Phoenicyfa . -pabulo prexi-
¢ migrum’ rem Novsmm. mlmque M!nuna.
19 . .

d,J'SgeﬂaaV,. N
{ o "Thefe,
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~ 'Thefe, as well as I can recolle&, are

‘¢l the obfervations that I made with re-
fpett to Volcanos, in my late curious tour
of Sicily; apd 1 be very happy
fhould the communication of them af-
ford you, “or any of our. countrymen
(lovers of ‘natural hiftory) fatlsfaéhon Qr

cntcrtammcnt. e
I am,
‘ ' 'S1 n, . ' .
With grcat regard and eﬁecm,
Your moft obedient
L  humble fervast,
(. W, Hamiwton.

LET.
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ReMARrks upon the NA'I_‘URE 'of the SoiL
of NarLes, and its Ncigb,]?oprhood.

s¢ Mille miracula movet faciemque mptat locis, et de-
- ¢ fert montes, fubrigit plana; ¢ valles extuberat novas,
¢ in profun?)o infulas ereg:t ”
oot b LSEXECA; Dc’I‘erra-motn. ’

bl oo™
SIR, Naples, O&. 16, 1770.
CEORDING to your defire, I lofe
A )9, &ime -in fending you fuch further
‘remarks as I have been makmg with fome
diligence; for fix years paft, in the compafs -
of twenty miles, gt sfrore, round this ca-
pital. By accompanying thefe remarks with
a map of the country Idefcribe[PLaTe VL],
and with the fpec1mcns of different matters
HEN| that
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that compofe the' moft reinarkabld fpots of
it, I do not doubt but:that:1 {irall conxinee
you, as:l-am'myfelf cenvirifed,. that-the
whole circuit (fo far as,k have examined)
within the hoiindaries :marked:ig- th¢ rodp
is wholly and totally ’‘the production of
fubtertanesus: fires ; and that: moft proba-
bly . the sfea. fogmerly seached the moun-
tains that' lig behind Capua and Caferta,
and are a gonripuation of - the Appenines.
1 map be allowed to-c¢pmpare fmall
things with:.great, I imagine the fubter-
rangouy figgy tp: have worked:in this coun-
try, uader the bortom of .the fea, as moles
in a field, - throwing up here-apd there a
hillock 3 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 poggiﬁent, and/.many»'of the iflands
ad_]ommga deoo o

From the obfervanons I have made upon
.Mount Etna, chuvms, and its neighbour-

hood,
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 tood, I dare fuy, that, "ufter @ “carefid
sxramination, ot modthing <that afe ok
hitve. beer Voloanos, would.be! found to
owe iy xiftehce o fubterrunzous fives
qhe dire@ reverfe of whir I find ‘the dom,

‘monly receivedopintdht, ¢ i o
- “Nakire, - tholigh. variedy | is: femaimy ih
goryal uniforia: it hér opetationsy and I
€ihnot  concéivg-that two Michi dénfider
Able Volcanos as Ftna afid Vielaviug hovsd
Bve Been: formied vtherwifé thul évety
othet confiderible Vélcano vf e kiowh
world, I do Wor wortér eRat f& livele:
progres hias - beet fade 1 the haprove.
ment of Barurll NioFy, “4iid’ pieicutarly
B that branch of ‘it which tegurds tik
oy of éntéhs - Nutute ats flowly, it i
@iffichlt ¥ cAtclt hetin the-ifadk, - Thofe
Wito - have' ifiade” thil (Wbjere thélf fudy
Jvive; withdue ferople; uddefvdken at bnet
to write the natural hlﬁ:ory of ‘2 Whole
thcb ‘6t 6f 1A ehtiie: eritdient ; not
ﬁeﬂé&mg, that'thé' lohgeft B OF fan
fcarcely
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fearcely - affords him time to- give a pers
fe& one of the fmaleft infe&, :

I am fenfible of what } undertake in-
grvmg you, - §ir, ‘even a very hnpcrfc&
account of ‘the ‘nature of the foil of a-
littke more than twenty miles round Na~-
ples : yet 1 Ratter myfelf that my remasks,
fuch as they: are, may be of fome ufe w-
any one hereafter, who may have leifure
and ipclinagion 1o 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 decline, and. others
totally extin,

To begin with forme degm of - order,
which is-really dificult in the variety. of.
magter that-occurs to my mind, I will firfe
mention the bafis on which I found all:
my conjeftures. - It is she nature of the
foil that covers the antient towns of  Her-
culancum and Pompeii, and the interior-
and: exterior form of: the new. mountajn,

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 ftoed
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 ; -
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
xra, the date of that formidable: erup-
tion. .
. Pompeii, . whlch is fttuated at a much~
greater - diftance from the Velcano. than
Herculaneum, . has felt the, effe@s of a.

fmglc eruption; only ; it-is cayered; with,
. white
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white pumice ftenes, mixed with fragments
of hava:and, bumt matter, . Jange and fmall s
the pumicg s very light's but I have found
fome of ‘the; fragments of lava aad cinders
there,; w Z;ghmg;efght pounds. ; &, have of:
s¢n, wondered, - that fuch’,weighty., bodies
could have been. carried to fuch a diftance
(for Pompeii.canpot be:lefs than fisie miles,
in a ftrait line, from;thejmouth of Vefu-
vius) qu;y,,,qbfervat;on confirms . the
fall . of this homa Jhower .gyer the unfor-
tunate, city, of , Bompeii, -and, that few of
its inhabitants had dared to-venture out of
their hoixfes for.in many. of thofe which
have been, already cleared, fkeletons have
“been foynd, , fome with gold rings, ear
rm,gs,,and braqel;ts ‘I have been prefent
at the difcovery of feveral human fkeletons
myfelf ; and under a,vaulted arch, aboyt
two years ago,.at Pompeii, I faw the bones
“of a man-agd a horfe taken. yp; with
the fragments of the hogfe’s furniture,
which had - been orpamented with falfe
gems fet in bronze.  The fkulls of fome

of
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of the fkeletons found in the Rreets: had
been evidently fraftured by-the fall of: the
flones, His Sieikan Mzijcﬂfy’s excavations
are confined to this fpot at’ prefcnt 3 aﬂd
the curious in antiquity ‘'may" expeck here
after; from fo rich a mine, amplé matter
for- their - differtations : but-¥ will.confine
myfelf to fich obfervations-only as refate
to my prefent fubje&t.

Over the ftratum of purhice and burnt ,

matter - that - covers Pompcu, thete -is -2
ftratum of good mould, of the thicknefs of
about two feet and more in fome parts, in
which vines flourifh, except in- fome pars
ticular fpots of - this vineyard, where thcy
are fubjedt to be blafted by a foul vapour;
or mofete, as it is called here, that: rifes
from -beneath- the - burnt matter. Fhe
abovementioned- thower- of pumice ftones,
according to my obfervations, extended
beyond Caftel-a-mare (near which fpot the‘
ancient town of Stabia alfo lies buried unv
der them) and covered a tra& of country
not lefs than thxrtymxles in cn'cumference.
vi It
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It was at Stabia that Pliny the elder loft’
his life, and this fhowet of pumice ftores
is well defcribed in the younger Pliny’s
- letter: Little of the matter that has iffued
from Vefuvius fince that time; has reach-
ed thefe parts: but I muift obferve; that
the pavemernit 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: Thefe circumftances, with
many others that will be related hereafter;
prove, beyond a doubt; that there havé
been eruptioits of Vefuvius previous to that
of the year 79, which is the firft recorded
by hiftory.

The growth of {oil by tirhe is eafily ac
counted for; and who, that has vifited
ruins of ancient edifices, has not often feen
a flourifhing fhrub, in a good foil, -upon
the top of an old wall? I have remarked
many fuch on the moft confiderable ruins
at Rome ard elfewhere. But from the foil
which has grown over the barren pumice
thac 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 firatum
of rich foil, of moreor lefs depth, between
the matter produced by the explofion of
fucceeding eruptions [¢]; and I was na-
turally led to think, that fuch a fra-
tum had grown in the fame manner as
the one abovementioned over the pumice
of Pompeii. Where the firatum of good
foil was thick, it was evident to me that
many years had elapfed betweea one erup-
tion and that which fucceeded it. I do not
pretend to fay, that a jut eftimate can be
formed of the great age of Volcanos from

{¢] The Abate Giulio Cefare Bruccini defcribes very
elegantly, in his account of the eruption of Vefuvius
in 1631, his having made an obfervation of the like
nature—his words are (after having particularized the
different ftrata of erupted matter lying one over an-
other)—¢¢ parendo appunto che la natura ci abbia vo-
“ luto lafciare feritto in quefta terra tutti gli incendii
* memorabili raccontati delli antori.” .

this
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this obfervation; 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 foil 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 s prefent thicknefs, as the rotting of
vegetables,. manure, &c. is ever increafing
& cultivated foiL. Whenever I find then a
fucceflion of different ftrata of pumice and
burnt matter, like that which covers Pom-
peii, intermixed with ftrata of rich foil,
of greater or lefs depth, I hope I may be
allowed reafonably to conclude, that the’
whole has been the production of a long
fertes of eruptions, occafioned by fubter-
raneous fire. By the fize and weight of
the pumice, andfragments of burnt erupted
matter in thefe ftrata, it is eafy to trace
them up to their fource, which I have
donc more than- once in the neighbour-
Ha2 : hood
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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 Caftle-a-Mare, is very vifible :
at Pompeii, as I faid before, I have found
them of eight pounds weight, when at
Caftle-a-Mare the largeft do not weigh an
ounce. ,

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 deftruction. Thefe ftrata are
either of lava or burnt matter, with veins
.of good foil between them. The ftratum
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 vitrified matter, called lava, but of a
fort of foft ftone, compofed of pumice,
afhes, and burnt matter. It is exactly of

the
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the fame nature with what is called here
the Naples ftone; the Italians diftinguith
it by the name of fu4fa, 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

[f] Thefe are his words, book II. chap, vi,
_ ¢¢ De Pulvere Puteolano.

¢ Eft etiam genus pulveris, quod efficit naturali-
_F ter res admirandas. Nafcitur in regjonibus Baianis,
“c et in agris municipiorum, quz funt circa Vefu-
¢ yium montem, quod commixtam cum calce et
¢ czmento non modo czteris =djficiis preftat firmi-
¢¢ tates, fed etiam moles, quz conftruuntur in mari,
¢¢ fub aqua folidefcunt. Hoc autem fieri hac ratione
¢¢ videtur, quod fub his montibus et terra ferventes
¢ funt fontes crebri, qui non eflent, fi non in imo ha-
“¢f berent, aut de fulfure, aut alumine, aut bitumine

Hiz - which
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which is to be met with only in countries
that have been fuby:& to fubterraneous

¢ ardentes maximos ignes: igitur penitus ignis, et
¢ flamma vapor per intervenia permanans et ardens,
¢ efficet levem eam terram, et ibi, qui nafcitur tophus,
¢« exugens eft, et fine liquore, Brgo cum tres res con«
¢ fimili ratione, ignis vehementia formatz in unam
¢ pervenerint mixtionem, repente recepto liquore ana
*¢ coharefcunt, et celeriter humqre duratz folidantur,
$¢ neque eas flu¢tus, neque vis aquz poteft diffolvere.”
About Baia, 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,
valgarly called Caligula’s bridge, and which are com-
pofed of brick joined with this fort of cement, are ftill
ftanding in the fea, though much expofed to the waves ;
and upon every part of the fhore you find large maffes
of brick-walls rounded and polifhed by frition in the
fea, the brick and mortar making one body, and ap-
pearing like a variegated flone. Large pieces of old
walls are likewife often cut out into fquare pieces, and’
made ufe of in modern buildings inftead of ftone.

* Soon after the firft quotation, Pliny fays, ¢ Siergo
¢t in his locis aquarum ferventes inveniuntur fontes, et
<* in montibus excavatis calidi vapores, ipfaque locaab
¢¢ antiquis memorantur pervagantes in agris habuiffe
«¢ ardores, videtur efle certum ab ignis vehementia ex
¢ topho terraque, quemadmodum in fornacibus et a
¢¢ calce, ita ex his ereptum effe 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 fmall puimice ftones, fragments
of lava, and burnt matter, may naturally be
fuppefed 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-

4 fimilibus, et difparibus rebus correptis, et in unam

«¢ poteftatem collatis, callida humoris jejunitas aqua
¢¢ repente fatiata, communibus corporibus latenti calore
¢¢ confervefcit et vehementer effecit ea coire, celeriter-

¢ que una foliditatis percjpere virtutem.”
[£] Scipione Falcone, a very good obferver, in his

Difcorfo aturale delli caufe et effetti del Vefuvio, fays,

that he faw, after the eruption of Vefuvius in 1631

{which was attended with hot water), the mud har-

‘den almoft to a flone in a few days; his wards are

thefo—¢* fatta dyra a modo di calcina e dj pietra non
«¢ altrimenti di cenere, perché dopd alcuni giorni vi
4 ci e caminato per fopra e fi e conofciuta duriffima
¢ che ci vogliono li picconi per romperla.” This ac-
count, with other circumftances mentioned ip this
letter, make it highly probable, that all the sufas in
the peighbourhood of Vefuvius have been formed by
a like operation,

H 4 vinced

MWM%M
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.xinced the firft matter that iffued from ‘

Vefuviys, 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 opt of this matter
_within the theatre of Herculaneum; the
impreflion of its face remains to this day
in the fufa, and might ferve as a mould
for a caft in plaifter of Paris, being as per-
fe&t as any mould I ever faw. As much
may be ipferred from the exa& refemblance
of this matter, or f«4fa, which immediately
covers Herculaneum, to all the sufas of
whxch the high grounds of Naples and its
‘nelghbourhood are compofed, I detached
.a piece of it fticking tp, and incorporated
with, the painted ftucco of the infide of
the theatre of Herculaneum, and fhall
{end it for your infpettion [4]. It is very
‘different, as yoy will- fee, from the vitri-
. [#] This piece is now in the Mufeum of the'R'oyél
Society, together with many other fpecimens, men-
tioned in this and in the following letter, M. M.

T fied
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fied matter called lava, by which it hag
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 Pompeii, I have often thought that,
in the eruption of 79, the mountain muft
have been open in more than one place.
A paflage in Pliny’s letter to Tacitus
feems. to {ay as much: “Interim ¢ Vefuvio
*“monte pluribus locis latifimze fAamma,
#¢ atque incendia relucebant, quorum ful-
‘¢ gor et claritas tenebras noctis pellebat :”
fo that very probably thé<matter that co-
vers Pompeii proceeded from a mouth,
or crater, much nearer to it than is 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
gruption in the year 1760, which was quite
independent of the great crater ( being four
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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 contempotary writers. The
fame circumftance happened in 1669, ac-
cordmg to the account of Ignazzio Sor-
rentino; who, by his fo’cory 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 athes thrown up, as will -
be feen in two very curious and particular
accounts of the formation of that moun-
tain, which I thall 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
T in
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in the létter 1 fent you laft year upon the
fubje& of that magnificent Volcano [7].
Ulloa likewife mentions this circumftance
of water aitending the eruptions of Vol-
canos in America. - Whenever therefore I
find a tufa compofed exally like that
which immediately covers Herculaneum;
and undoubtedly proceeded from Vefuvius,
I conclude fuch a fufa 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, 1 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 fubterraneous
fires and exhalations, after having been
pent up and confined for fome time, and
been the caufe of earthquakes, have forced
their pafiage,” and in venting themfelves
formed mountains of the matter that con-
fined them, as you will fee was the cafe

[#] 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 body, 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
L 1631:
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1631:  The crater was five miles in cir-
« cumference, and about a thoufand paces
“deep; its fides were covered with bruth
“wood, and at the bottom. there was a
“ plain on which cattle grazed. In the
* woody parts, boars frequently harboured ;
“in the midft of the plain, within the
 crater, was a narrow paffage, through
 which, by a winding path, you could
¢ defcend about a mile amongft rocks and
 ftones, till you came to another more
¢ fpacious plain covered with athes: ia
¢ this plain were three little pools, placed
““in a triangular form, one towards the
<« Eaft, of hot water, corrofive and bitter
“ beyond meafure; another towatds .the
“ Weft, of water falter than that of the
“ feay the third of hot water, that had no
¢ particular tafbe.”

The great increafe of the cone of Ve-
favius, from that time to this, naturally in»
duces one to conclude, that the whole of
the cone was raifed in the like manner;
and that the part of Vefuvius, called

Somma,
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Somma, which is now confidered as a dif-
tin&t- 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 [4], and the firft compares the

[#] Strabo, in his fifth book-of Geography, fays,
s¢ Supra hzc loca fitus eft Vefuvius mons agris cinc-
% tus optimis: dempto vertice, qui magna fui parte
<¢ planus, totus fterilis eft, adfpectu cinzreus, cavernas-
¢¢ que oftendens fiftularum plenas et lapidum colore
¢« fuliginofo, utpote ab igni exeforum, ut conje@turam
«¢ facere poffit ifta loca quondam arfiffe, et crateras
¢¢ ignis habuifle, deinde materia deficiente reftin@ta
s« fhiffe.” '

Diodorus Siculus, in his fourth book, defcribing the
voyage of Hercules into Italy, fays, ¢ Phlegrzus
¢ quoque campus is locus appellatur a colle nimirum,
¢ qui Etnz inftar Siculz magnam vim ignis eru&abat;
““nunc Vefuvius, hominatur, multa inflammationis
¢ priftine veftigia refervans.” And Vitruvius, in the

I cratey
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¢rater on its top to at amphitheatre. Thé
mountain now called Somma was, I be!
Ytieve, that which the ancients called Ve-
fuvius : its outfide form is conical § its i«
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, of
exifting Vefuvius, has been raifed by thé
fucceeding eruptlons all my obfervations
confirm this opinion. I have feen antient
lavas in the plain on the other fide of
Somma, which could never have pro-
ceeded from the prefent Vefuvius. Serao,
a celebrated phyfician now living at Na-

fixth chapter of the fecond book, fays, ¢ Non minus -
¢¢ etiam memoratur antiquitus crevifle ardores et abun-

¢ daffe fub Vefuvio monte et inde evomuiffe circa agros

*¢ flammas.” "Tacitus, mentioning the eruption of Ve-

fuvius in the reign of Titus, feems to hint likewife at
former eruptions, in thefe words : ¢ Jam verd novis
«¢ cladibus, vel poft longam faculorum repctius af-

¢¢ flicte, hauftz aut abrutz fecundiffinta Campamae ora
*¢ et urbs incendiis vaftata.”

plesy
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ples, \ip the introdudtion of his account. of
the emption of :Vefuviys in 1737 (in whigh
account ;many of -the phznamena of the
Nolcano jare; jrqc,ordcd and very well ac-
coupted-for), :fays, -thae at the conyent of
ermmlc;p Fryars, ,cal}cd .;hc.Ma,dpxp del

,at a huad:cd feet; dcpth, @. la.vp,]was.dg}'
cmgcxgd, and foon after, qnother 3 fo, thag,
in lefs than three ‘hundred feet depth, the
tlavas of four eruptions;were found. . From
vthe;fityatjon of this convent,. it is clcpg]bf
‘,.ypnd ja doybt, . that. ithefe. lax;asl prace

«from.the mauntain. calle¢89mma, as. they
_are quite. out of the reach of the ex;ﬁ;u}g

[ Valcano.
From..thefe cxrcum{tanccs, and from re-

~peated obfesvations I ‘haye mage in the
2 neighbourhood of Vefuvius, I am fure, that
_-no.virgin foil is to be found.there, and that
,all is compofed of different ftrata of erupped
matter, :even o a great depth below the
level -of - the Adea. In fhort,-1 have not any

doubt in. By OWIL mmd but that this Vol-
I cano
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cano took its rifé from the béttomof the
fea; 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 fubterranedus fires began to operate, -at
‘a pcrlod ccrtamiy of a mo{t rémote anti-
qulty. - [ P
“The foil of the Campagna Felice is very
fertile; ¥ faw  the earth’ opened i inany
places laft year in ‘the midft of that plain,
when' they were feeking for materials to
“mend- the road from Naples'to Caferta.
The ftratum of good foil was in general
four-or five feet thick; undér which was
a dcep ftratim of cmders, pumice, frag-
- ments of lava, and fuch burnt ‘matter as
" abounds near Vefuvius and all Volcanos.
" 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 thellx, the celebrated archltcét
has

i
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has. affured me, that, in the cutting.of thé
famous’ aquedu& of Caferta through thefe
moupg:ams, he met thh fome foils,, that
had Bepn ev1dcntly formcd by fubterrane—
ous.fire, The high grourids, Wthh ex-
tend from "Caftel-a-Mare to the poiht “of
Mmerva towards the 1fladd of Caprea ‘and
from the promontory that divides the bay
‘of Naplcs from that of Salernd, ‘are of
llme-.ﬁ:one,. The plam of Sorrento, that
1s bounded by thefe high grounds, Bégm-
nmg ‘at the village of Vico, and" edding
at ‘that of Maffa, i wholly compofed of
the famc fort of sufa as that about Naples,
‘except, ‘that the cirders’ or “pumice ftones
mtcrmlxcd in it aré larger than in the Na-
“Ples’ ttgﬁz "1 coriceive then that theré has
“been” ani explofion in this fpot from- the
Jottom-of" the fea. This plain, as I have
“rémidrked to be the cafe with all foils pro-
_duced by fubterrarieous fire, is extremely
fertile; whilft the ground about it, being
- of another nature, is not fo. The ifland
' of Caprea does not fhew’ any figns of having

T Tees . been

- )
¢ .. N
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becn formed by fuhtérraneous ﬁrc ’B\it is
mentioned, from which it has been proba-
bly detached by eart‘hquakes, or ﬁ%:w-
Jence of the waves. Rovigliano, an ifland
or rather a rock, in the bay of Chf’ccl-a-
Marc, is likewife of hme—ftone ‘and feeins
to have belonged fo the orlgmal mountam*s
in its nexghbourhood in fome o ’é
mounjtam's there are alfo petnﬁed Iy and
foffil ﬂxells, whu;h I nevFr have ?ound in
‘the mountains whxc}x I fuppofe to Have
begn formed by cxploﬁoh . o
You havc now, Sir, before you " the na-
‘ture ‘of the foil, from Caprea to Naﬁles.
The foil. on winch this grc?,t metropohs
ftands has been evidently produccd by ex-

* “[7] ‘Bracini, in his acéount of the cruptionof 1618,
.{ays, that he found mapy forts of feg lhcggﬁ\(c-
. Invxus after that c;uptul? ; ?qd P. Ig uo

count of the fame eruption, ﬁys, ‘that he and it obm-
panions picked up many fhells fikewife'at that’ time
“upon - the mountain : "this: circumftance: wonld induce
“one to_believe, that-the, water thyown put of Vigfuviug,

during that formidable eruption, came from the fea.
plofions,
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plofions, fome . of whnch fccm to have
bcep upog the very fpot on Wthh this
city is. %wlt, all the high grounds r rotind
Nagplcs, auﬁllpo, Pt}zzofc Ba:a, foenum,
the ;ﬂandp of Proclti and Ifchia, appear
%o, ‘have. been raifed by explofion. You
‘can- tracg fill in many of ‘thefe hc1ghts the
conical fhape that was naturglly given them
at firft, and even the cratgrs out of whlch
the magter iffued, though,to be fure others
of thefe helghts have fuﬂ'ercd fuch changqs
by the hand of time, that you can-only
" conje@ure that they were raifed in the
like manner, by their compofition bemg
exaé'tly the fame as that of thofe moup-
tains which fill retain their comcal form
and craters entire, A t4fa, exa&ly reg‘em-
bling the fpecimen I took from the iufide
of the theatre of Herculpncum, laz'ers of
pumice intermixed with layers of good
foil, juft like thofe over Pompeu, and
-davas like thofe of Vefuvms, compofc thc
whole foil of the cmwry tbp.t remaigs to
‘be defaribed. :
: I3 . The
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t

‘ The famous grotto anciently cut throuorh
.the mountain of Paufilipo, to make a road
from Naples to Puzzole, gives you 4n op-
fportumty of fccmo that the whole of that
‘mountain.is fufa. The firft evident crater
'you nieet with, after you have paffed the
grotto of Paufilipo; is now  the lake of
"Agnanio; a fmall remain of the fubter-
‘raneous fire (which muft probably have
made the bafon for the lake, and taifed
‘the high grounds ‘which form a fort of
‘amphitheatré round it) ferves to heat rooms,
“which the Neapolltans make gréat ufe of
“in"fummer, for carrying off diverfe dif-
"oi’&ers, by a ftrong perfplratlon This
“place-is, called the’ Sudatorio di’ Sin Ger-
"thano ;- near the prefent bagnios, which are

“But “poor” little hovels, there are the ruins
“of 2 magmﬁccnt ancient bath.- About an
“Hurdred paces from hence is'the Grotto
"del Cane; I'fhall only mentien; - as a fur-
“ther proof of the probability that the lake
of Agnano was a Volcano, that vapours of

a pcrmcwus quahty, as that in the Grotto
T : del
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del Cane, are frequently met with in the
neighbourhood of Etna and Vefuvius, par-
ticylarly at the time of, . bcforc, and after,’
great eryptions. The noxious vapour
having continued in the fame force con-
&antly fo many ages, -as it has done in the -
Grotto del Cane (for Pliny mentions this
Grotto. [m]), is indeed a circumftance in "
which it differs from the vapours near Ve-
fuvius and Etna, which are not conftant,
The cone forming the outfide of this fup-
pofed Volcano is. ftill pcrfe& in many
parts.

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

[m] In book xi. c. 93. he obferves, that about
Sinueffa and Puteoli, ¢¢ Spiracula vocant--alii Caro-
<¢ neas fcrobes, mortiferum fpiritam exhalantes.”” And.
Seneca, Nat. Queeft, 1ib, vi, cap. 28, *¢ Pluribus Italiz
¢¢ Jocis per quzdam foramina peftilens exhalatur vapor,
¢« quem non homini ducere, non ferz tatum eft,
¢« Aves quoque fi in illum inciderint, antequam ccelo
¢¢ meliore leniatur, in ipfo-volatu cadunt, liventque
<¢ corpora, et non aliter quam per ¥im clife fauces
¢ tument.” o

I 4 mountain
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mountam called” Aftruni, which, hat’mg,
as' I imagine, "beéft chirowir up' by att ex-
plofion of -d much' later date, rétding che'
conical {hape and every fymhptom of a ¥ol.
cano in much greater perféétion than that
I have been defcribing. The ctater of
Aftruni is furrounded with a wall, to coh-
ﬁne boars and déers (this Volcano Kaving
been for many years converted t6 a foyal
chace) It may be about fix milés ér fhore
in circumference : in the plain at the bot-
tom of the cratér aré two lakes; and in:
fome books there is mention made of 4 }ioe
{pring, whlcﬁ I never have been able to
find. Thete ate many huge rocks of ‘tava
within the crater of Aftruni, and fome I
have met with alfo in that of Agnano
the - cones of both: thefe fuppofed Volcanos
dre compofed of fufa and ftrata of levfe.
pumice, fragments of lava and other burht
matter, exaétly refembling the ftrata of
Vefuyius, Bartholomeus Faius, who wrote
of the a&ions -of King. Alphoafo the Firft
(before the new mountain had been formed

. near
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mear Puzzole), conjeftured that Aftruni
had been a Volcano. Thefe are his words »
« Locus Neapoli quatuor millia . paffoum
& proximus, quem vulge Liftrones vocans;
“ nos unum ¢ Phlegreeis Carnpis ab ardore -
e nancapandum putamus.”  Fhare is no
éntrance into the crater of etther Aftruni
or Agnarno, except-one, evidently made by
art, and they both exactly correfpond with
Strabo’s defcription of Avernus 5 the fame
may be fiid of the Solfaterra and the
Monte. Gauro, or- Barbaro as it is fomes
times - called, which 1-fhall defcribe pre-
fently.
- Near Aftruni and towards the fea rifes
the Solfaterra, which not only retains - its
tone and crater, but much of- its- former
heat. In the plain within the crater; fmoak
iffues from many parts, as alfd from its
Tides; here, by means of ftones and tiles
heaped over the crevices through which
the {moak pafles, they colle& in an auk-
ward . matmer  what they call /s armo-
mm and from the fand of the plein they
extract
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extraét fulphur and alum. This fpot, well
attended to, might certainly produce a
good revenue, whereas I 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 indis
cate, that it is fupported by afort of arched
natural vault; and one is'induced to think
that there is a pool of water bepeath this
vault (which boils by the heat of a fubter-
raneous fire ftill deeper), by the very moift
fteam that iflues from -_thc‘ cracks in thc
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-
momether to the degree of boiling water [#];

[#] Ihaveremarked, that, after a great fall of rain,
the degree of! heat in this water is much lefs, which
will accouat for what the Padre Torre fays (in his

afa&t

-



MOUNT VESUVIUS, &c. 123

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 Piiciarelli,
from whence this water opzes, 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 Sok
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, _entituled, Hiffoire et Phemomenes du Vefuve),
that, when he tried it in company with Monfieur de la
Condamine, the degree of heat, upon. Reaumur s ther-
mometer, was 68°,

ablc
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able lava, that ran from the SoMaterra when
it was an adive Volcano. Under this
rock: of lava, which is more than feventy
feet high, there is a ftratum of pumice and
afhes. - Fhis anciemt lava is abont a quar-
ter- of a mile broad; you meet with ir
abruptly before you come in fight of
Puzzole, and it finithes as abrupsly within
about an hundted: pages of the towm. . J
have often thought that' many quarties of
ftone, upon examination, would be found tp
ewe their origia to the fame caufe, though
time may- have effaced all figns of the
Wolcano from wihience they proceeded.
¥xeept this rock, which is evidentdy lava
and full of vitrifications like that.of Ve-
fuvius, all the rocks upon the coaft nf
Bata are of iufa.

. T have ebferved in the lava of Vefuvms
and Etna, as in this, that the bottom, as
well as the furface of it, was rough and
porous, like the cinders or ftoriz from an
.iron foundery; and that for aboyt 2 foqt
from the furface and from the bottom,

they
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ey ‘were 'tidt nédr fo fofid-sd eompat as
towards the centre ; whichmutandodbred- -
¥y prdceed fromithe imprefiion of theuair
‘upon the vitfiffed matter Whilftiin fuflen.
f mention ‘this circumftance, ds it ‘may ferve
Yo point out' true lavas with ‘more éer-
tainty. The ancient name of the Solfaterra
“was, Firum Valiani; a ftrorg froef iof its
origm from fiibterrancous’ Bre: ‘The de-
‘gree Of heat, that ‘the ‘Solfaterra has pre-
Yetved for fo ity ages, feemns to-have-cal-
“Cihed the ‘flohés atpon its Sone, nmid in its
“crater, as they are very white, and crumble
“eafily'in the hotteft parts. :
"Wetome tiext to the new niountain: nsar
’lfuzzole, which, ‘being of fo very: late a
“foration, -preférves 'its conical fhape .en-
“tire,"and produces as yet but a very flender
vegetation. It has a crater aloft as deep
%3 the " cone 'is ‘high, ‘which may-be niear a
-quarter’ of ‘a"mite perpemdicular, and is in
“fHape ‘a regular "inverted cone. At the
“pifis -of this ‘new mountain. (which is more
“than -three‘miles - in circumferenee), .the
PTRORN , fand
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fand -upen’ the fea fhore,; and evep‘ that
which is wathed by the fea itfelf, is bugn-
ing -hot. for. abowe the £papc of an hundred
© yards; -if- you take up.a handful of thc
fand below water, you. are obllgecL to get
rid of it-dire&ly, on account,of its- intenfe
heat.: a ot
- I had  been lonv very defirous of meet-
ing with a good account of the formauogl
of - thi§ mew mountain, becaufe, provmg
this-mduntain -to have been raifed by mere
explofion .in a plain, would prove at ‘_th,e
‘fame time, that all the neighbouring moun-
tains, which are compofed of the fame ma-
terials, and have exactly or in part the-
{ame form, were raifed in the like manner;
-and that the feat of fire, the caufe of thefe
“explofions; lies deep ;. which I have every
reafon to think. . .
Fortumately, I lately found two very
od accounts of the phznomena-that at-
“tended the cxploﬁon, which formed the
new mountain, publithed -a few, mond;s
after the event.  As I think them very cu-.
' rious,
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tious, and greatly to my -purpofe, and as
they are rare, I will give you a literal tranf-
lation of fuch extrafs ascrelate to the
formation of . the Monte Nuovo. They
are bound in ohe.volume [o]; = . ‘
« The title .of -the firft is; Dell Prcendio ds
Pozzuoclo, Marco Antonio delli Falconi afl
Diufiriffima Signiora Marchefa.. della Padala
ned MDXXXVIII. = -

-..;At- theihead-of the fecond is, Ragmxa-
imento -del Terfemato, del. Nuovo Monte, dil
iAprimento di- Terra in Pozzualo' nell’ Anmo
1538, & della fignificatione d’eff. 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 Antomo delli
« F alconi), will I relate fimply and exa&ly
¢¢ the operations of nature, of which I was

“either myfelf an eye-witnefs, or as the
“ were relaced to me by'thofe who had

[} This very fcarce volume has' been prefented by
Sir leham Hamilton to the Britith Mufeurn. M. M.

“ been



128 OBSPRVATIONS 10N

¢ been witneffos of. tiem. It is snowrtwie
“-yeavs. -that sthere ‘hidve [been- frequent
*:earthquakes st ‘Pozauoko, at )Naples,
t“antd the neighbouring patss; en :the
“day and in -the ‘night .beforc ‘the sp-
¢ peararice <6f this eruption, rabove swénty
*“fhocks sgreat. and -fmall ‘were felt «at-the
“.ahovementioned -places. The -eruptian
*¢ made its appearance the:2gth-of. Septem.
““sber 1538, thefeaft of :St.9Mielrael .the
“‘.apgel; . it 'was on. a . Sunday, about.an
““hour in the night; and,. as hawerbeen
*¢ infformed, they began toMee-an thatdpot,
“beeween the hot baths or  fweating
““.roems, and Trepergule, -flames of fire,
“-which firft made their appeardnice .at
“ the baths, then extended - ¢oswards ‘Tite,
< pergule, and fixing in the lietle valley that
¢ lies between the Monte ‘Barbaro and.the
¢ hilldck called del Pericolo: {which was
¢ the .road .to the lake -of -Awvernus -and
¢ the bdths),.in a fhort time the fite in-
“ creafed to fuch a degree, that it buerft
“ open the carth-in this place, snd threw

L , ({3 uP
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‘“up fo great a Quantity of afhes and
¢ pumice ftones mixed with water, as
*¢ covered the whole conntry ; and in Nas
“ ples a fhower of thefc athes and water
<« fell great part of the night: The next
*“ morning, which was Monday, and the
f‘ laft. of the month; the poor inhabitants
‘¢ of Pozzuolo, ftruck with fo horrible a
“¢ fight, quitted their habitations, cover-
““ ed with that muddy and black fhower;
¢ which - coptinwed in  that country the
¢ whole day, flying death, but with faces
< painted with its colours ; fome with their
“¢ children in their arms, fome with facks
% full of their goods; ethers leading an
“ afs, loaded with their frightened family,
¢ towards Naples; others ¢arrying quan-
t¢ tities of birds of various.forts, that had
t fallen dead at the time the .eruption
“ began ; others again with fith which they
¢ had found, and were .ta. be met with
“in plenty upon the fhore, the fea hav-
““ ing been at that time confiderably dried
L up Don Pedro di Toledo, Viceroy

K . %of
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b of the kingdam, with many gentlemen,
“ want to fee' fo wondeérful an appear-
“ance; 1 alfy; having met with the moft
« honourable &nd ihcompatable - gentle-
* man, Signior Fabtitio Moramaldo, on
® the - voad, went and faw thé efuptiori
¢ and the many “wonderful effedts of it.
€ The fea towartls' Baia had retired a
« tonfiderable way ;. though, from thé
s quantity of ‘ARey and broken pmmce
@ fconés thrown ‘up' by the €uption, it
réd " dlméft totally dry: I faw

« h ewifé ‘two fprings in thof¥ late!y-dnf-
“ covered ruins, one before the houfe that
“ was the Qiten’s, of hot and fakt water ;
¢ the other of freth and cold ‘water, on
“ the fhore, about 250 paces nearer t
“ the eruption : fome fay, that, ftill nearer
“to the fpot- whete the eruption hap-
¢ pened, a ftream of freth water iffued
“ forth like a little river. . Turaing to-
“ wards the place of the eruption, you
* faw mountains of Imoak, part of whick
“ was ‘very ‘black  and patt 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’
« frones and athes, and you heard a noife
“ like the difcharge of a number of great
* artillery. It appearcd to me as if Ty-
% pheus and Enceladus from Ifchia and
“ Etna with innumerable giants, or thofe
% from the Campi Phlegrei (which, ac-
“ eording to the opinions of fome, WCI‘C
*¢ fituated in this nelghbourhood), were
“ ¢oine to wage war agaifi with Jupiter

% The natural hiftorians may perhaps rea-
< fonably fay, that the wife poets meant
* no more by giants; than cxhalatldns,
tfhut up in.the bowels of the earth;
¢ which, not finding a free paffage, open
% opte by their own force and impulfe; and
“ form mountains, as thof¢ which occa:
% fioned this eruption have been f{een to
s do; and methought I faw thofe torrents
% of burnidg fmoak that Pindar defcribes
*“in an eruption -6f Etna, now called

+ * Mon Glbello, in Sicily; in imitation of
. K 2 _ e whlch
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¢t which, as fdmc'fay, Virgil wrote thefe -
¢ lines :

¢¢ Ipfe fed horrificis juxta tonat Ztna ruinis, &c.

¢ After the ftones and afthes with clouds
<< of ‘thick fmoak had been fent up, by
“ the impulfe of the fire and windy ex-
¢ halation (as you fee in a great cauldron
¢ that boils), into the middle region of
“ the air, overcome by their own natural
“ weight, when from diftance the ftrength
‘¢ they had. recelved from impulfe was
« fpent, rejected likewife by the cold and
‘ unfriendly region, you faw them fall
« thick, and, by degrees, the condenfed
“fmoak clear away, raining athes with
¢ water and ftones of different fizes, ac-
“ cording to the diftance from the place:
“ then, by degrees, with the fame noife
*¢ and fioak, it threw out ftones and afhes
¢ again, and fo on by fits. This con-
“ tinued two days and nights, when the
“ fmoak and force of the fire began to
¢ abate. The fourth day, which was
o : ¢ Thurfday,
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“ Thurfday, at 22 o’clock, there was fo
“great an eruption, that, as I was in the
“ gulph of Puzzole, coming from Ifchia,
“and not far from Mifenum, I faw, in
““a fhort time, many columns of fmoak
“ fhoot up, with the moft terrible noife
“1 ever heard, and, bending over the fea,
“ came near our boat, which was four
“ miles’ or more from the place of their
“ birth; and the quantity of afhes, ftones,
“and fmoak, feemed as if they would
¢ cover the whole earth and fea. Stones,
‘ great and fmall, and athes more or lefs,
“according' to the impulfe of the fire
“and exhalations, began to fall, 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 nothing but
¢ a little fmoak appeared; fo that many,
* taking courage, went upon the {pot,
¢ and fay, that with the ftones and athes

' K 3 % thrown
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'thrown up, a mouatain has been farm-
*% ed in that valley, not lefs- than threc
“ miles in circumference, and almoft as
“ high as the Monte Barbara, which is
¢ near it, covering the Canettaria, the caftle
% of Trepergule, all thofe buildings and
¢ the greateft part of the baths that were
“ ahout . thém ; . 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
““its form and face in fuch .a manner as
“ ot to be known again : a thing almoft
¢ incredible, te thofe who have not feen
s it, that in fo fhort a time fo confidera-
“ able a mouptain 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
s there iffues a- conftant fmoak ; and
& ;bqugh I have fm it only at a diftance,

“ it
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‘it .appears very great.. The Sunday fol-
“ lowing, which was the 6th of Q&obgr,
“ many. people going te fee this pheno-
“ menon, and fome having afcended half
. “ the mouatain, others more, abopt 22
“ o’clock there happened fo fudden and
“ hortid ‘an eruption, with fo great a’
¢ fmogk, that, many of thefe people were
“ ftifted, fome of which could .pever be
“ found. I have been told, that the num®
“ ber of the dead or. loft amoaunted :to
“ twenty-four. From, that time to- this,
* nothing remarkable happened ; it feemy
“ as. if .the eruptien 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 athes and
¢ water, which fell at Naples, . and were
“ feen to dxtend .as far as the mountain
“ of Somma, called Vefuvius by the an-s
“ cients; and, as I have often remarked,
¢ the clouds of fmoak procccding, from
£ the eruption movc.d in & diret ling
K 4 "« towards
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¢ towards that mountain, as if thefeplaces:
‘““had a correfporidence and conneétion
*¢ one with the other. In the night, many-
* beams and. columns of fire were. feen
‘¢ to- proceed from-this eruption, and fome
« “like flathes of lightning [p].. We have
* then, many . circymftances for our ob-
‘¢ fervation, the earthquakes, .the eruption,
¢ the drying up of the fea, the quantity
“of dead filh and birds, the birth of
¢ fprings, the fhower of athes with water
¢ and without water, the innumerable trees
“in 'that whole country, as:far as the
“ Grotto . of Lucullus, torn from their
¢ roots, thrawn down, and covered. with
‘¢ afhes, that it gave one pain to fee them :
“ and as all thefe effects were produced by
¢ the fame caufe that produces earth-
“ quakes ; let us firft enquire how earth-
¢ quakes are produced, and from thence
- ¥ we may. eafily comprehend the caufe of
t the abovementioned events,” Then

(2] Here again we have an example of the ele&ncal
fire httendmg a great eruption,

follows
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follows a differtation on earthquakes, and
fome curious conjetures relative to the
phenomena which attended this eruption,
clearly and well exprefled, confidering, as
the author himfelf apologizes, that at that
time the Italian language had been little:
employed on fuch fubjetts.

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 afflited with earth-
* quakes, the  country about Pozzuolo
* much more fo than any other parts; but
¢ the 2%th and the 28th of the month of
«September laft, the éarthquakcs 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
¢ fome of which iffued water; and at the

¢ fame
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“ fame time the fea, which was very near the-
« plain, dried up about two hundred paces,
“t fo that the fith were left on the fand,
“*a prey to the inhabitants of Pozauolo,
s At laft, on -the 29th 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
“ mud compofed of afhes; 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
 fmoaks, 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 fel down, fometimes
*on the edge, and fometimes into the
¢ mouth itfelf, It is very true that many
# of them in going up could not be feen,
*¢on account of the dark fmoak; but,
 when they returned from the fmoaky
* heat, they fhewed plainly where they
* had been, by their ftrong fmell of fetid
¥ fulphur, juft like ftones that have been
* thrown out of a mortar, and have paf-
¥ fed t_:hrough 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 nexghbourmg country
% was full of this mud, but the city of
* Naples alfo, the beauty of whofe pa-
* laces were, "in a great meafure, fpoiled
“by it. The athes were carried as far as
# Calabria by the force of the winds,

" . * burning
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“ burning up in their paffage the grafy
“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 intermiffion, though, it is true;
“not always with the fame force, but
“ more or lefs: when'it wag at its greateft
“ height,” even at Naples you heard a
“ noife- or thundermg 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 fmall aftonifhment
“of every ome 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
“ concawty of about a quarter of a mile
“in circumference, in the middle of which
‘““ the f’concs that had  fallen were boil-

13 lng
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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
¢ violence than the firft night ; it was at this
“ time that many people, wha were un-
¢ fortunately on the mountain, were eithér
“ fuddenly covered with afhes, fmothered
“ with fmoak, or, knacked dawn by ftones,
“ burnt by the flame, and left dead on the
“{pot. The. fmoak ‘continues to this
“day [¢], and you often fec in the night:
“ time fire in the midft of it. .F inally, to
“ complete the hxﬁory of this new and

unforcfcen event, in many. parts.of the

¢ new-made mountain, . fulphur begins to
“ be generated.” Giacomo di Toledo, to-
wards the end of his differtation upon

[¢] 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, amid# the bufhes,
a fmall hole, which exhales a conftant hot and damp
vapour, juft fuch as proceeds from boiling water, and
with as little fmell ; the drops of this fleam hang upon
the neighbouring buthes.

7 - the
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the phnemena attending this etuptiofi,
fays, that- the lake of Avernus had a cém-
munication: with the fea, before the time
of the eruption; and that he apprehended
that the air of Puzzole might come to b
affected in fummer time, by the vapours
from the ftagnated waters of the lakcg
which is a&tually the cafe, - -

You have, Sir, from thefe accounts, an
inftance of a2 mountain,. of a confiderable
height and -dimenfions, foarmed in a plain,
by mere explofion, in the fpace of forty-
cight 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 was at 4
greath depth below the furface of the plain 4
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
circumitance evidently contradi¢t the fyftem
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 furiifh the matter emited ? Did
the matter which proceeds from-a Volcang
in an eruption come from fb incopfiderable
a depth as they imagine,’ that part of the
mountain fituated above their fuppifed fear
of the fire mutt-neceffarily be deftroyed, or.
diffipated in a very fhott time : on the con.
traty, dn éruption ufually adds to the height
and bulk df-aVoleang'y abd whe that has
had an opportunity of making obfervations
oh Voleaties; does not. know, that the mat-.
ter they have emitted for tany ages, i
lavas, . athes; fimosk, &c. could it be col-
leted together, would mote ‘than fuffice
to form thtee fuch mountains as the fim-
ple cone or mountain of the exifting Vol-
cano ? With refpet to Vefuvius, this could
be plainly proved; and I refér to-my letter
upon the fitbjedt of Etna,-to thew the quan.
tity of matter thtown up in one fingle erup-
tion, by that terrible Volcano. Another.
proof, that the real feat of - the fire of Vel-
. . 7 €anos,
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M‘canos lies even greatly below the gereral
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. e ,
In the above accounts of the formation:
of the new mountain, we are told that the
matter firft thrown up, was mud compofed
of water -and  afhes, mixed with pumice,
frones and other burnt” matter : on the
road leading from Puzzole to Cuma, part
of the cone of this mountain has been.
cut.away, fo widen the road.. T have there
feen "that its compofition is .a.fu4fz 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 zufa of which every other
high ground in its neighbourhooed is com-
pofed ; fimilar ‘alfo to that which covers
Hercu-
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Heérculaneum.  According to the bove
accounts, after the muddy fhower ceafed, it
rained dry afthes: this circumftance will ac-
count for the ftrata of loofe pumice and
afhes, that are generally upon the furface
of all the fufas in this eountry, and which
were moft probably thrown up in the fame
manner. At the firft opening of the earthy
in the plain near Puzzole, both aceounts
fay, that fprings of water burft forth; this
water, mixing with the afhes, certainly oc-
cafioned the muddy fhower; when the
fprings were exhaufted, there muft naturally
have enfied a fhower of dry afhes and
pumice, of which 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 tufa
ftones and the veins of dry and loofe burnt
matter above them, of which the foil of
almoft the whole country I' am defcribing
is compofed y and I do not know that any
one has ever attended to this circumftance,

though I find that many authors, who have
L defcribed
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defcribed this country, have fufpeéted that
parts of it were formed by explofion.
Wherever then this fort of #4fz is found,
there is certainly good authority to fuf-
pect its having been formed in the fame
manner as the #ufa of this new mountain y
for, as 1 faid befare, Nature is generally uni«
form in all her operations.

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

I 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 exactly 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 fpots
I ever faw, .is about four miles in circum-
ferencé: thefe is no entrance to this plain,
but ome. on the Eaft fide of the mountain,
made. evidently by art; in this fection you
lave an opportunity of feecing that the
matter of which the mountain is compofed
is exaétly fimilar to that of the Monte
Nuovo. It was this mountain that pro-
duced (as fome authors have. ﬁappofcd)h )(
the celebrated Falernian' wine of the an-
cients.

Cuma, allowed to have been the moft
ancient city of Italy, was built on an
emimence, which is likewife compofed of
tufa, and may be naturally fuppofed a
fetion 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-

L2 duced
ﬁ A s B2 2 re SV %
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duced by explofion, and whofe interior:
and exterior form, as well as the matter of
- which it is compofed, exa&ly 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 brackith,
“boils fith and fleth without giving them
- any bad tafte or quality, as I have experi-
enced more than once.. This place is
called Nero’s bath, and is ftill 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 fubterraneous paffage, foon pro-
duces a violent perfpiration upon the pa--
tient who fits therein.  This bath is reckon-
. ed a great {pecifick in that diftemper which
is fuppofed to have made its appearance

at
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at Naples before it fpread its contaglon

over the other parts of Eumpe
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 explofion
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; whilft all the
other lakes in the nclghbourhood are con-
ﬁantly covered with them, in the winter
feafon. Upon Mount Vefuvius, in the
year 1766, during an eruption, when the
air was impregpated with noxious va-
pours, I have myfelf picked up dead birds
frequently,
L3 The
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The eaftle of Buia ftands ‘upon a ton-
fiderable eminence, compofed of the ufual
#ufe and ftrata of pumice and afh¢s ; from
which 1 concluded I thoyld find fome re-
mains of the craters from whence the matter
iffued : accordingly, having afcended the
hill, I foon difcavered two very vifible cra-

- ters, juft behind the caftle.

The lake called the Mare-morto was alﬁ)
moft probably, the crater, from whence if-
{ued the materials which formed the Pro-
montory of Mifenum, and the high grounds
around this lake. Under the ruins of an
ancient building, near the point of Mife-
npum, in a vaylt, there is a vapour, of
mafete, exactly fimjlar in its effeéts 1q that
of the Grotto. del Cane, as I have often
experienced.

The form of the little ifland of Nifida
fhews plainly its origin [r]. It is half a

- [r] The noxious vapours which Lucan mentions
to have prevailed at Nifid, favour my opinien 8s to ity
ol'lgln

—_ Ta.h fpiramine Nefis

¢ Emittit Ityglum nebulofis aéra faxis.”
- Lucan. lib, vi,

hollow
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hollow 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
produttion 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-
clents, I have vifited it three times; and
this fummer paffed three weeks there,
during which time I examined, with at-
tention, every part of it. I{chia is eighteen

L 4 ' mileg



352 OBSERVATIONS ON’

miles in circumference ' the whole of its
foil is the fame as that near Vefuvius, Na-
ples, and Puzzole. There are numberlefs
fprings, hot, warm, and cold [s], difperfed
over the whole ifland, the waters of which
are impregnated with minerals of various
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 inftitution fends and maintains
three - hundred poor patients at the baths
of Gurgitelli every feafan. By what I
could learn of thefe poor patients, thofe
‘baths have really done wonders, in cafes
attended with obftinate tumours,. and in
contractions of the tendons and mufcles.
.The patient begins by bathing, apd then
is buried in the hot fand near the fea. In
[s] Giulio €efare Capaccio, in his account of this
ifland, fays, that there are eleven fprings of cold water,

and thirty-five of hot and mineral waters,
~many
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many parts of the ifland, the fand is burn-
"ing hot, even under water. The fand on
{ome parts of the fhore is almoft entirely
compofed of particles of iron ore; at leaft
- they are attracted by' the load-ftone, as I
‘have experienced. Near that part of the
ifland called Lacco, 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 effeCtually
as ice. Before the door was opened, I
felt the cold to my legs very fenfibly ; but
when it was opened, the cold ruthed out
fo 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 wen-
taroi. May not the quantity of nitre,
with which all thefe places abound, ac-
count in fome meafure for fuch extreme

gold ?
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cold? My thermometer was unluckily
broken, or'I would have informed you of
the exa&t degree of the cold in this ven-
taroli of Ichia, which is by much the
ftrongeft in its effeéts I ever fekt. The
ancient lavas of Ichia thew, that the erup-
tions there have beem very formidable;
and hiftory informs us, that its firkt iwha-
bitants were driven out of the.ifland by
the frequency and the violence of them,
“There are fome. of thefe ancient lavas net
“lefs than two hundved feet in.depth, The
“mountain of 8t. Nicola, on which there is
‘av prefent a convent of hermits, was called
by the ancients Epomeus; it is as high,
¥ mot }nghev, than Vefuvius, and appears.to
!me 'tp be a. fection of the cone of the an-
cient and - principal Volcano of the ifland,
‘its' compodition being all tufs or lava,
“The cells of the convent abevementioned
“gre cut out of the meuntain iffelf; and
.there you fee plainly thatits compofition no
“way differs from the matter that coyets
'Herculaneum, and forms the Mbnte Nuove,
: \ There
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‘There is no fign of a crater on the top of
this mountain, which rifes almoft to a tharp
point: time, and other accidents, may be
reafonably fuppofed to have worn away this
diftin@ive 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 fubject of this ifland, quotes Timaus,
as having faid, that, a little before his time, -
a mountain ip 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 ongm " Near the village
~of Caftiglione, there is a mountain 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,
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 latter of
whom fays, that it lafted two months ; that
many men and beafts were killed by the
explofionr; and that a number of the inha-
bitants were obliged to feck for refuge at
Naples and in the neighbouring iflands.
In fhort, according to my idea, theifland
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
Lipari iflands were formed in the like
manner. ‘There has been no eruption in
Ifchia fince that juft mentioned, but earth-
o ' 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 conjettures 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 authors,
of many iflands in the Archipelago, for-
merly called the Ciclades, having fprung
up from the bottom of the fea[#] 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, areevidently '
of fuch a nature as are only produced by Volcanos ;-
ard as thefe gentlemen have affured me, thatno other
kind of ftone is to be met with in the iflands; I am

7 like
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like manner. According to Pliny; in the
4th year of the cxxxvth Olympiad, 237.
years before the Chriftian ra, the ifland of
Thera (now Santorini) and Therefia were
formed by explofion ; and, 130 years latér,
the ifland Hiera (now called the gieat -
Kammeni) rofe up. Strabo defcribes the -

birth of this ifland in thefe words: *“In
“ the middle fpace between Thera and
 Therefia flames burft out of the fea for
¢ four days, which, by degrees, throwing,
 up great maffes, as if they had been raifed
“ by machines, they. forimed an ifland of
“ twelve fladia in cirguit.” And Juftin-
fays of the fame ifland, * Eodem anno

¢ inter infulas Theramenem et Therefiam,

“ medio utriufque ripx et nieris fpatio,

‘“ terre motus fuit: in quo, cum admira-

“ tione navigantium, repente ex profundo

“ cum calidis aquis Infula emerfit.”

induced: to think, that thefe iftands (at fo great a dif-
tance from any continent) may have likewife been
puthed up from the bottom of the fea by like ex-

ofions,
P Pliny
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~ Pliny mentions alfo the formation of
Afpronifi, or the WhiteIftand, 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
bundred-and fixty feet above water.

Father Goree, in his account of the
formatiofi of the new ifland in the Archi-
pelago, mentions two diftinét matters thae
entered into the compofition.of this ifland,
the one black, the other white. Afpronifi,
probably from its very name, i3 compofed
aof the white matter, which if, upon examin-
ation, it proves to be a s4fa, as I ftrong-
ly fufpe&, I fhould think myfelf ftill more
grounded in my conjectures; though I
muft confefs, as it is, I have fcarcely a
~ doubt left with refpe&t to the coumry I
have been defcribing having been thrown

7 . up
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up in a long feries of ages by various éx-
plofions from fubterrancous fire. Surely
there are at prefent many exifting Volx
¢anos in the known world ; and the me-
mory of many others have been handed
down to us by hiftory. May there not
therefore have been many others, of fuch
ancient dates as to be out of the reach 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 foi) 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 Volcanos, muft
be ftruck with the numberlefs evident marks of them
the whole road from the lake of Albano to Radicofani,
between Naples and Florence; 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. -

o Campanig



MoUNT wEsUV¥1Us, &c. 16t

Cowpaws Fehi. The fame circumftance
i ewident in Sicily, juftly efteemed one of
the. mbft fertile fpots in the Wrvld and cha
- grawery nof Tealy. May Aot |
fire-be. .confidered as the greas
may be dowed the expreffol., w.oee .o
tyve makes ufe-of o tutn up the bowels of
the earth, and aford us freth fields to
wotk upon, whilf e are exhaufting thofe
we are actually in poflefiion of, by the fre-
guent crops we draw from them ?  Would
it .not pe found, upon enquiry, that many
precious minerals muft have temained far
out of our reach, had it not been for fuch
operations of Nature ? It is.evidently foin
this couritry. But fuch great enquiries
would lead me far indeed. 1 will only add
@ reflection, which my own little experience
in this branch of natiiral hiftory furnithes
me with. It is, that we are apt tojudge of
the great operations of Nature on too con-
fined a plan. When firft I came to Na-
ples, my whole attention, with refpect to
natvural hiftory, was confined to Mount
. M Vefuvius,



162 OBSERVATIONS ON

Vefuvius, and the wonderful phznomma
atending 'a 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
operations (an operation, I believe, much
lefs’ out "of her common courfe than is ge-
nerally imagined) was effected. ~ ~

" Such remarKs as I have made on the
eruptions of Mount: Vefuvius, during my
réfidence " at Naples, have been tranf-
mitted to .the’ Royal Society, ‘who have
done them moreé honour than they deferved.
Many more might be made upon this active
Volcano, by a perfon who had leifure, a
previous knowledge of the natural hiftory

of the earth, a knowledge of chemiftry, and

‘was praétifed in phyﬁcal experiments, ‘par-
ticularly
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ticularly thofe of eletricity [w]. Iam con-
viriced, ' that the fmoak of Volcanos. con-
tains always a portion of ele&rical matter ;
which is. manifeft at the time of great erup-
tions; as is mentioned in my account of
the great eruptxon of Vefuviusiin 1y767.

The peafants in the neighbourhood of my
villa, fituated at the foot of Vefuvius, have

[w] May not the air in countries replete with ful-
phur be more impregnated with ¢le@rical’ matter than
the air of other foils? and may not the fort of light-
ming; which is mentioned by feyeral ancient authors to
have fallen in a ferene day, and was confidered asan
omen, . ‘have proceeded’ from fuch a caufe ?

" Horace fays, Ode xxxiv. '

: ¢ —Namque Diefpeter
.. ¢¢Igni corufco nubila dividens
"; ¢¢’Plerumque per purum tonantes
. «¢ Egit equos volucremque currum,”
¢¢ Non alias ccelo ceciderunt plura fereno .
¢ Fulgura ——" Virgil, Georgic. i.
¢« Aut cum terribili perculfus fulmine civis

“ Luce {erenanti vitalia lumina liquit.”
Cic. i. de Divin, n. 18.

¢+ —Sabinos petit aliquanto triftior, quod facrificanti
¢¢ hoftia aufugerat: quodque tempeftate ferena to-
¢ nuerat.” Sueton, 7, cap. 10.

M2 affured
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affured rhe, that, dering- the eraption lafk
~ mentioned, théy were more alarmed by the
lightning and bally-of fire that fell abeus
them with a crackling noife, than by the
lava and the ufual attendants of an ervupe
tioh.” I find. in 4ll the accounts of greas
eruptions enention ‘made of . thiy fort of
lighining, which is diftinguifeed here by
the name of Ferilli. Bracini, in bis ac-
gount of the great one of Vefuvius in 631,
fays, that the column of fmoak, which if-
fued from its crater, went over near am
hunidred miles of ‘country, and thdt feveral
men and beafts weré ftruck dea by light-
ning, iffuing from this fmoak in its courfe.
The nature of the noxious vapours,
called here mofwa; that are wfuilly fet in
motion'by an étuption of ‘the Woltano, and
are "‘then mamfé& in the' wells end fubter-
rafious pares of its nelgh‘bourhma feem
likewife to ‘be little undérf¥esd. - From
fome experiments very lately made, by the
ingenious Dr. Nooth, on the mofese of the
Grotto del Cane, it appears that all its
: © known
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dnown qualities and effedts correfpond with
nhofé: areributed to fized dir.  Juft before
the ‘eruption of 196, a vapour of this kind
‘broke into the King’s chapel at Portici, by
.which a: fervant, opening the door of it,
‘way fbruck down. About-the fame time,
a3 his Bicilian Majefty was fhooting in 2
paddock- near the palace, a dog dropped
down, as was fuppofed, in a fit; a boy ge-
ing ta take him up dropped likewife; 3
perfon prefent, fufpedting the aecident ta
have proceeded from a mofere, mmediately
-dragged theit both from the fpot where
they lay, in doing which, he was himfelf
fenfitile 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 mofetes of-
ten, when I have been making my ob-
fervations on the borders of Mount Ve-
fuvius, partieularly in caverns, and once
lon the Solfaterra, The vapour affe@s the
no&nls, ‘throat, and ftomach, juft as the

M 3 {pirit
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fpirit of hartthorn, or any ftrong volatile
falts ; and would foon prove fital, if you
did not immediately remove from it
‘Under the ancient city of Pompeii, the
mofetes are very frequent and. powerful,
fo that the excavations that are carrying
on there are often interrupted by shem
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. wpon mdfesss, . he has
recorded feveral curious experiments . re-
lative to this phnomenon, The Canonico
Rccupcro, 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 infeéts, dead,
and the fironger fort of fhrubs blafted,
whiltt the.grafs and the tenderer plants did
not fcem to be aﬁ'e&cd. 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 underftood, 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-

hend) to be prefented to our refpectable -

Society, you will make only fuch extracts
from it as you fhall think will be moft
agreeable and interefting. I am,
. Sim . |
" With great truth and regard,
-~ Your moft obedient ’
humble fervan@

W. HamMmiLToN,

M4 REeFER-
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szn‘nrwdu to: the MA?’“
‘ [PLATE VI]

i ¥ NaIﬂGSa A
2. Rortici. ot 3

.3 Rcﬁmr, under whch Hcoulantum is

, buried. .

_4.. Torr¢ del Greeo;.

- 8, Hertmtage, at which travdlers nﬁ.mlly

- reft, in dheif: way - up. Mount Ye,
fuv‘ius. N N

*6» St. Angelo, i cohventof Cahnaldolofe
fituased bipan-.a/icone of.a nicuntain
formed by an ancient explofion.

7. Cones formed by the eruption of 1760,
and lava that fan from them almoft
Viftter fhie fog, T

- 8. Moupt Vg{wxg,sm §Qmma.

9. Village of Somma,

10, The conveit .of the Madona del Arco,

. under. whjch lavas have been found,

" ht 300 feet depth, and which muft

have

-~

" o ——————
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‘have. proceeded from the mduntain
of Somma, when maéhve Vok:ano.
s1. Ottaiano. . v
12. Torre del Annunziata, : =
33. Caftel a.Mare, near véhmh the'anclent
. town' of .Stabia is: buried;: amtwherc
Pliny theelder loft his.lifé,
14. Vico. v
;5 Sorrenm; and the phlin lfbrmed Vi~
dently by fuhtmancono ﬁrer '
6, Maffa, .. o
17 Iﬂandnfﬂaprea. ST
18, 'The Grotto of Panﬁhpo, mmhrough
" the mountain anciently; .10 make a
- rokd: from . Naples to Puzzoh
19 Pomt of Paufilipo.
.30, The Gaiala, ‘wheve there are ruins of
ancient buildings, fuppoled to have

- belonged to Lucullus, - © -

21, The iflabd of Nifida, evzdendyformcd
by exploﬁon S

22,7 The Lazaret.” S mh

23. The Bagnoli; ... . 5 1.

24. Puzzole, of Poz;uolo. o
25. The
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25. The Solfaterra; anciently called Forum
Vaulcani : between,therSolfaterra and
the lake of Agnano, are the: bmlmg
waters of the Pifiarelli.. A

26 The Néw Mountain, ?formcd by ex.
plofion in the year 1538, the fand
of theifea’ fhore at-its bafis hurmng
hot.

27. The " lake:of Agnaho; {uppofcd the
crater. of an anciént Volcano : here
are the baths called St. Germano, and
the famous Grottodel Cané.: * * .|

#8, Aftrupi, owhich has been evidently.'d
Voleano, and is now a Royal Chace,
the crarer. being furrounded with a
wall. -

29 The Monte Gauro orBarbaro ancxently
3 Volcano. . :

3o The lake of Avernus, cvxdendy the
crater-of an ancient: Vokcano. N

31. Lake of Fufaro. .. ..

32. Point of Mifenum, from whencc Pliny:

' the elder difcovered the eruption of

- Vefuvius that proved- fatal to- him;

near
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_ near this place, in a vault of an an-
...~ cient building, is'a genftant vapour,
or. mofete, <of the fame quality with
. that:of the Gretto del Cage,
:83. The Mare Morto, tl;e ‘aricient Roman
Harbour. o
34 Baxa behind the caﬁle are two cvxdent
craters of ancient. Volcanps. -
35. Ifland of Procita, @ -
136, A perfeft cone and crater of a Vol-
cano near Caft;ghone in the 1ﬂand of
- Ifchig. « - C
.37. Lava that ran into the feﬁ in the laft
eruption op this ifland, in: the year
1301, or 1302 : the placc now calkd
Le Cremate. . .. o
38. Town of Ifchia and caﬁlc., R
39, Lakeof Licola. - Ll
40. Lake of Patria. FE
'41. The river Volturnus, .. 4 -, -
42. Capua. i 4. . a4 0
43. Caferta. . - 0
44, Averfa, - o o
45. Matalopi. -, . ..
: 1 46. Acerra.
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46. A GOrFAUSY B Ll ool tiir e

2, maad of #fchia, w&huﬁ ééﬂed Zna:
‘i Pnativie; and Pichecufa, °

48 The ‘molitiin of St Niédla; ‘ancient-

* 7 ly-ealled Mons Epomeus, fuppoféd
the remains of the Priﬂexpal Volcano

" of theiHland. -
49. Caftigliorie; heawmcﬁ axe’ﬁhébadxs of
Gurgxtelll IR TAN VY

“50. Laécto, near which: >i% that - very coki
3o vapéuﬁcalled byithe native¥wantarole,
51 Anc1ent city of Pompeiig..where his

- - Sicilinn Ma_]eﬁ!y'smwwom ate €ut-

rying on'at pr@fenn“ .

52, Rovsgmmq. o e

53. River of Sarno R A

54. Cuma. . R '

55. Hot fands and fudawny called Ncm’;
baths.

56. The Lucrine. ldke, fuPpofnd to’ havc
been here, and of which: du:re s
ftill fome little remain. .7+

57. Villa Angelica, Sir William Hamﬂton’
vxlla, from whence he has made

I ‘ many

7
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many of his obfervanons upon. Mount
V@ﬁ)ﬂi‘!}a ’

58. Cones formed by an ancient cruptxon

caped wili ; _hexe aré’ likewife cold <<
. vapours called ventaroli.

50. High grounds, prof)ably fections of
cones of ancient Volcanos, being all
compofcd of tufa and ftrata of loofe

. pusice and burnt matter.

60, Plain of the Campagna Felice, £on:
~or five feet of excellent foil, updcr
whxch ane.&r,atao? bnm: and empo-

: cd matter. . '

t. e+~ Marks the beundary of Sn‘

Wdham Hamilten’s obfcrvaqws. .

. Mﬁ - [ [ X
. !

* C. ' ' 1

. 1 N ¢ .

, o LET-
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LETTER VI[+]

To Matuew Maty, M. D. Secretary to
. the Royal Socuz'rv. ' :
, i

: Naples, March 5, 1771.

INCE I had the pleafure of fending:
you my letter, in which the nature of

the foil of more than twenty miles round
this capital is 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-

{x] This letter was not received by Dr. Maty in its
prefent form : and is rather the fubftance of an ex-
planatory catalogue, which was fent to that gentleman
with fundry fpecimens of the different materials that
compofe the foil defcribed in the preceding letter ;
which catalogue remains, with the fpecimens, in the
Mufeum of the Royal Society, for the infpe&tion, and,
I flatter myfelf, the fatisfaltion, of the curious in na-
tural hiftory.

o cient



Moﬁn'r VESUVLIUS, &¢. 17§

cient Volcano has been caltined by the
tot vapours above defctibed. Pufmcc cal-
cined feems to- be the chief mgredxent ‘of
which feveral fpecimens of (as I fuppofe)
variegated unformed marble are compofed,
and the beautiful variegations -in them
may have probably been occafioned by
the mineral ‘vapours. As thefé fpecimens
are now fent' to the Royal Society, you
will fee that thefe variegations are exactly
of ;the fame pattern' and colours as are .
met in. .many marbles and flowered ala-
bafters ; and I 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-
jeét 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 thefea. That
it. was long an exifting Volcano, is plain,
from. the ancient currents of lava, that are
ftill to be traced from its crater to the fea,
from the ftrata of pumice and erupted

matter,
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matter; ;of which .its cone, . ix common
with "thofe; of - other ' Volcanos, is -come~
pofed, ;and from “the teflimony. of many
ancient - apthors, . Its.cope:in -many parts
has .begn calcined, and:-is ‘&ill calcining,
by “the . hot. yapours that:are icontinuplly
ifluing forth through s "‘peress and: its
nature is' tosally changed: by this cliemical
procefs of Niture. -In she: hollow way,
where ;1. made thefe remarks, you fee the.
different  firata of erwpted matter, that
compofe the cone, in.fome places pers
feltly calcined, in'others not, accordingas
the vapours have foind means to mﬁnuate
shemfelves mard orlefs. - . : '
A hollow way, .tuat by thcramsonﬂw
back of the mountain on which' part of
Naples is fituated, towards Capo di China,
thews that the mountain is compofed of
ftrata of erupted matter, among which
- are large mafles of bitumen, in whicly irs
former ftate of fAuidity is wvery vifible
Here it was I difcovered that pumice fhone
is produced frnm bitumen, which I ‘be-
: lieve

+
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leve has.not yét been rematked. " Some
fpecimens Thew evidently the gradual pro:
kefs from “bitunten to-puamice : and you
will . obferve that the cryftalline vitrifica-
~ tion$; which are vifible in the bitumen, fuf-
fer no, alteration, but rentain in the fame
ftate in the perfe& pumicé as in thc bt-.

‘tumen, :
In a plece of ftratum, calcined fi-om
"the outfide of the Selfatérta, the form
and texturé 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 fales, - fulphur, alum, &c. Where
the -abovementionéd vapours 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
§n its neighbourhood, which I fuppofe
to have been thrown up likewife by ex-
fploﬁon I have feen here, half of a large
PICCC of lava perfe@ly calcined, whilft the
N - other
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other half out.of :the réach of the vapours
has:been untoiched; and in fome pieces
the centre feéms to be alrcady converted
into true marble. -

The var1egated_ fpecxmens then, above
defcribed, are nothing more than pumice
and.erupted matter, after having been aft-
ed upon in this manner by the hot vapours;
and if you confider the procefs, as I have
traced it, from bitumen to pumice, and
from pumice .to marble, you will think
with me, thag it is difficult to determine the
primitive ftate of the many wonderful pro-
dudtions we fee in Nature. ‘

I found, in the #4fz of the mountain of
Paufilipo, a fragment of lava: ope fide I
polithed, to fhew it to be true lava; the
other thews the figns of the #4fa, with which
it is incorporated, It has evidently been
rounded by fri¢tion, and moft probably by
rolling in the fea, Is it not natural then to
Jimagine that there muft have been Volcanos
-near this fpot, long before the formation
of the mountain of Paufilipo? This lit»

x , tle
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tle ftone may perhaps raife in your mind
fuch refle¢tions as it did in mine, relative
to the great changes our globe fuffers, and
the probabnhty of its great antiquity,

%M&M

THE END,
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