[x]

PHILOSOPHICAL

TRANSACTIONS.

L. Remarks upon the Nature of the Soil of
Naples, a7d its Neighbourbood; in a Letter
Jrom the Honourable William Hamilton,
His Majefly’s Envey Extraordinary at
Naples, 70 Mathew Maty, M. D. Sec.
R. S.

SIR,
Naples, O&v 16, I77C‘

Read Jan. 10. 17. 24. CCORDING to your defire,
e I lofe no time in fending you

fuch further remarks as I have been making with
fome diligence, for fix years paft, in the compafs of
twenty miles or more, round this capital. By accom-
panying thefe remarks with a map of the country I
defcribe, and with the fpecimens of different mat-
ters that compofe the moft remarkable fpots of it,
Vor. LXI. B Ido
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I do not doubt but that I fhall convince you,
as I am myfelf convinced, that the whole circuit
(fo far as I have examined) within the boundaries
marked in the map, is wholly and totally the pro-
dution of fubterraneous fires; and that moit probably
the fea formerly reached the mountains that lfe be-
hind Capua and Caferta, and are a continuation of
the Appennines. If I may be allowed to compare
fmall things with great, 1 imagine the f{ubterraneous
fires to have worked in this country under the bottom
of the fea, as moles in a field, throwing up here and
there a hillock, and that the matter thrown out of
fome of thefe hillocks formed into fettled volcanos,
filling up the fpace between one and the other, has
compofed this part of the continent, and many of the
iflands adjoining.-

From the’ obfervations I have made upon mount
Etna, Vefuvius, and its neighbourhood, I dare fay,
that, after a careful examination, moft mountains
that are, or have been volcanos, would be found
to owe their exiftence to fubterraneous fire; the
dire& reverfe of what I find the commonly received
opinion.

Nature, though varied, is certainly in general uni-
form in her operations ; and I cannot conceive that
two fuch confiderable volcanos as Etna and Vefuvius
fhould have been formed otherwife, than every other
confiderable volcano of the known world. I do
not wonder that fo little progrefs has been made
in' the improvement of natural hiftory, and parti-
cularly in that branch of it which regards the
theory of the earth; nature a@s flowly, it is difficult

to catch her in the fa&. Thofe who have made this
: fubject
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fubjet their ftudy have, without fcruple, undertaken
at once, to write the natural hiltory of a whole pro-
vince, or of an entire continent; not refleGting, that
the longeft life of man fcarcely affords him time to
give a perfe& one of the fmalleft infect. '

I am fenfible of what I undertake in giving you,
Sir, even a very imperfect account of the nature of
the foil of a little more than twenty miles round
Naples: yet I flatter myfelf that my remarks, fuch
as they are, may be of fome ufe to any one here-
after, who may have leifure and inclination to follow
them up. The kingdom of the Two Sicilies offers
certainly the faireft field for obfervations of this kind,
of any in the whole world ; here are volcanos exift-
ing in their full force, fome on their decline, and
others totally extinét.

To begin with fome degree of order, which is
really difficult in the variety of matter that occurs to
my mind, I will firft mention the bafis on which I
found all my conjectures. It is the nature of the
foil that covers the antient towns of Herculaneum
and Pompeii, and the interior and exterior form of
the new mountain, near Puzzole, with the fort of
materials.of which it is compofed. It cannot be de-
nied that Herculaneum and Pompeii ftood once
above ground ; though now, the former is in no part
lefs than feventy feet, and in fome parts one hundred
and twelve feet, below the prefent furface of the
earth; 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 Ta-
citus, and from the accounts of other contemporary
authors, that thefe towns were buried by an eruption
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of mount Vefuvius in the time of T'itus; it muft be
allowed, that whatever matter lies between thefe cities
and the prefent furface of the earth over them, muft
have been produced fince the year 79 of the Chriftian
@ra, the date of that formidable eruption.

Pompeii, which is fituated at a much greater
diftance from the volcano than Herculaneum, has felt
the effets of a fingle eruption only; it is covered
with white pumice ftones mixed with fragments of
lava and burnt matter, large and fmall; the pumice
is very light, but I have found fome of the fragments
of lava and cinders  there, weighing eight pounds.
I have often wondered that fuch weighty bodies
could have been carried to fuch a diftance (for Pom-
peii cannot be lefs than five miles, in a ftrait line,
from the mouth of Vefuvius). Every obfervation
confirms the fall of this horrid fhower over the un-
fortunate city of Pompeii, and that few of its in-
habitants had dared to venture out of their houfes;
for in many of thofe which have been already cleared,
fkeletons have been found, fome with gold rings,
ear rings, and bracelets. I have been prefent at the
difcovery of feveral human fkeletons myfelf; and
under a vaulted arch, about two years ago, at Pom-
peii, I faw the bones of a man and a horfe taken
up, with the fragments of the horfe’s furniture, which
had been ornamented with falfe gems fet in bronze.
The fkulls of fome of the fkeletons found in the
ftreets had been evidently fractured by the fall of the
ftones. His Sicilian majefty’s excavations are confined
to this {pot at prefent ; and the curious in antiquity
may expect hereafter, from fo rich a mine, ample

matter for their differtations : but I will confine myfelf
to
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to fuch obfervations only as relate to my prefent
fubject.

Over the ftratum of pumice and burnt matter that
covers Pompeii, there is a ftratum of good mould, of
the thicknefs of about two feet and more in fome
parts, in which vines flourith, except in fome parti-
cular fpots of this vineyard, where they are fubje@®
to be blafted by a foul vapour or mofete, as itis called
here, that rifes from beneath the burnt matter. The
abovementioned fhower of pumice ftones, according
to my obfervations, extended beyond Caftel-a-mare
(near which fpot the ancient town of Stabia alfo lies
buried under them), and covered a tract of country
not leis than thirty miles in circumference. It was
at Stabia that Pliny the elder loft his life, and this
fhower of pumice ftones is well defcribed in the
younger Pliny’s letter. Little of the matter that has
iffued from Vefuvius fince that time, has reached
theie parts : but I muft obferve that the pavement of
the ftreets of Pompeii is of lava; nay, under the
foundation of the town, there is a deep ftratum of
lava and burnt matter. ‘Thefe circumftances, with
many others that will be related hereafter, prove,
beyond a doubt, that there have been eruptions of
Vefuvius previous to that of the year 79, which is the
firft recorded by hiftory.

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

enabled
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enabled to make a curious obfervation, Upon ex-
amining the cuts and hollow ways made by currents.
of water in the neighbourhood of Vefuvius and of
other volcanos, I had remarked that there lay fre~
quently a ftratum of rich foil, of more or lefs depth,
between the matter produced by the explofion of fuc-
ceeding eruptions; and I was naturally led to think.
that fuch a ftratum had grown in the fame manner
as the one abovementioned over the pumice of
Pompeii. Where the ftratum of good foil was thick,
it was evident to me that many years had elapfed
“between one eruption and that which fucceeded it.
1 do not pretend to fay that a juft eftimate can’
be formed of the great age of volcanos fiom this ob--
fervation, but fome fort of calculation might be made;
for inftance, thould an explofion of pumice cover
again the fpot under which Pompeii 1s buried, the
ftratum of rich foil abovementioned would certainly
lie between two beds of pumice; and if a like acci-
dent had happened a thoufand years ago, the ftratum’
of rich foil would as certainly have wanted much of
its prefent thicknefs, as the rotting of vegetables,
manure, &c. is ever increafing a cultivated foil.
Whenever I find then a fucceffion of different ftrata
of pumice and burnt matter like that which covers
Pompeii, intermixed with ftrata of rich foil, of
greater or lefs depth, I hope I may be allowed rea-
fonably to conclude, that the whole has been the
produ@ion of a long feries of eruptions occafioned
by fubterraneous fire. By the fize and weight of the
pumice, and fragments of burnt erupted matter in
thefe ftrata, it is eafy to trace them up to their fource,

which I have done more than once in the neighbour-
hood
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hood of Puzzole, where explofions have been fre~
quent. 'The gradual decreafe in the fize and quan-
tity of the erupted matter in the ftratum above-
mentioned, from Pompeii to Caftle-a-Mare, is very
vifible: at Pompeii, as 1 faid before, I have found
them of eight pounds weight, when at Caftle-a-Mare
the largeft do not weigh an ounce.

The matter which covers the ancient town of
Herculaneum is not the produce of one eruption only;
for there are evident 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 firata 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, athes, and burnt matter.
It is exaclly of the fame nature with what is called
here the Naples ftone ; the Italians diftinguith it by
the name of fufa, and it is in general ufe for build-
ing. 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 {mall : it varies like-
wife in its degree of folidity.

The chief article in the compofition of this /2 feems
tome to be, that fine burnt.material, which is called
puzzolane, whofe binding quality and utility by way of
cement are mentioned by Vitruvius, and which is to
be met with only in countries that have been fubject to
fubterrancous fires. It is, I believe, a fort of lime pre-

pared
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pared by nature. 'This, mixed with water, great or
finall pumice ftones, fragments of lava, and burnt mat-
ter, may naturally be fuppofed to harden into a ftone of
this kind ; and, as water frequently attends eruptions
of fire, as will be feen in the accounts I fhall give of
the formation of the new mountain near Puzzole,
1 am convinced the firft matter that iffued from Ve-
fuvius, and covered Herculaneum, was in the ftate of
liquid mud. A circumftance ftrongly favouring my
opinion is, that, about two years ago, I faw the head
of an antique ftatue dug out of this matter within the
theatre of Herculaneum ; the impreflion of its face
remains to this day in the sufs, and might ferve
as a mould for a caft in- plaifter of Paris, being
as perfect as any mould Iever faw. As much may
be inferred from the exa& refemblance of this matter,
or fufa, which immediately covers Herculaneum, to
all the #4/@’s of which the high grounds of Naples
and its neighbourhood are compofed; I detached a
piece of it fticking to, and incorporated with, the
painted ftucco of the infide of the theatre of Her-
culaneum, and fhall fend it for your infpection *,
It is very different, as you will fee, from the vitrified
matter called lava, by which it has been generally
thought that Herculaneum was deftroyed. The
village of Refina and fome villas ftand at prefent
above this unfortunate town.

To account for the very great difference of the
matters that cover Herculaneum and Powpeii, [ have
often thought that in the eruption of 79 the moun-

# This piece is now in the Mufeum of the Royal Society,
together with many-other {pecimens, mentioned in this and in the
following letter. M, M.

2 tain
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tain muft have been open in more than one place. A
paffage in Pliny’s letter to Tacitus feems to fay as
miuch, ¢ Interime Vefuvio monte pluribus locis latiffime
« flamme, atque incendia relucebant, quorum fulgor et
“ claritas tenebras noftis pellebat ;" fo that very pro-
bably the matter that covers 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 Veluvius, juft as the eruption in the year 1760,
which was quite independent of the great crater (be-
ing four miles from it), is properly called an eruption
of Vefuvius.

In the beginning of eruptions, volcanos frequently
throw up water mixed with the afhes. Vefuvius did
fo in the eruption of 1631, according to the tefti-
mony of many contemporary writers, The fame
circumftance happened in 1669 according to the
account of Ignazzio Sorrentino, who, by his Hiftory
of Mount Vefuvius printed at Naples in 1734, has
thewn himfelf to have been a very accurate obferver
of the phaznomena 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
mountain, which I fhall have the pleafure of com-
municating to you prefently; and in 175 5 Etna threw
up a quantity of water in the beginning of an
eruption, as is mentioned in the letter I fent you laft

Vor. LXI. C year
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year upon the fubje&t of that magnificent volcano ¥,
Ulloa likewife mentions this circumftance of water
attending the eruptions of volcanos in America.
Whenever therefore I find a fufz compofed exactly like
that which immediately covers Herculaneum, and
undoubtedly proceeded from Vefuvius, I conclude
fuch a fufa to have been produced by water mixing
with the erupted matter at the time of an explofion
occafioned by fubterrancous fire; and this obfer-
vation, I believe, will be of more ufe than any
other, in pointing out thofe parts of the prefent zerra
JSirma, 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 earth-
quakes, have forced their paffage, and in venting
themfelves formed mountains of the matter that
confined them, as you will fee was the cafe 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 bady,, one might confider a.
country replete with combuftibles eccafioning ex-
plofions (which is furely the cafe herezj 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

* Phil, Tranfa&. Vol, LX. p. 1.
agitated ;
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agitated ; but when by any accident the humours
are checked, and do not find a 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 may conceive Vefuvius to be the
prefent great channel, through which nature dif-
charges fome of the foul humours of the earth; when
thefe humours are checked by any accident or ftop-
page in this channel for any confiderable time, earth-
quakes will be frequent in its neighbourhood, and
explofions may be apprehended even at fome diftance
from it. Thiswas thecafe in theyear 1538, Vefuvius
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
moubtain began to lofe all figns of fire, As it &
not foreign to my purpofe, and will ferve to fhew
how greatly they are miftaken, who place the feat
of the fire in the centre or towards the top of a
volcano, I will give you a curious defeription of
the ftate of the crater of Vefuvius, after having
been free from eruptions 492 years, as related
by Bracini, who defcended into it not long before the -
eruption of 1631: < The crater was five miles in
< circumference, 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 paflage, through which, by a winding path,
“ you could defcend about a mile amongft rocks and
“ ftones, till you came to another more fpacious

C2 ¢ plain
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* plain covered with athes: in this plain were three
« Ettle pools, placed in a triangular form, one to-
s« wards the Eaft, of hot water, corrofive and bitter
« beyond meafure ; another towards the Weflt, of
¢ water falter than that of the fea; the third of hot
«¢ water, that had no particular tafte.”

The great increafe of the cone of Vefuvius, from
that time to this, naturally induces one to conclude,
that the whole of the cone was raifed in the like
manner, and that the part of Vefuvius, called Som-
ma, which is now confidered as a diftinét mountain
from it, was compofed in the fame manner. This may
plainly be perceived by examining its interior and ex-
terior form, and the firata 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,
thewed figns of having formerly erupted, and the firft
compares the crater on its top to an amphitheatre,
The mountain now called Somma was, I believe,
that which the ancients called Vefuvius; its outfide
form is conical, its infide, inftead of an amphitheatre,
is now like a great theatre. I {uppofe the eruption
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 moun-
tain, or exifting Vefuvius, has been raifed by the
fucceeding eruptions: all my obfervations confirm
this opinion. I have feen antient lavas in the plain
on the other fide of Somma, which could never have
proceeded from the prefent Vefuvius. Serao, a
eelebrated phyfician now living at Naples, -in the
introduion of his account of the eruption of Vefu-
vius
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vius in 1737 (in which account many of the phz-
nomena of the volcano are recorded and very well
accounted for) fays, that at the convent of Dominican
Fryars, called the Madona del Arco, fome years ago,
in finking a well, at a hundred feet depth, a lava was
difcovered, and foon after another, fo that-in lefs than
three hundred feet depth, the lavas of four eruptions
were found. From the fituation of this convent it
is clear beyond a .doubt, that thefe lavas proceeded
from the mountain called Somma, as they are quite
out of the reach of the exifting volcano.

From thefe circumftances, and from repeated ob-
fervations I have made in the neighbourhood of Ve-
fuvius, I am fure that no virgin feil is to be found there,
and that all is compofed of different ftrata of erupted
matter, even to a great depth below the level of the fea.
Inthort, I have not anydoubt in my own mind, but that
this volcano took its rife from the bottom of the fea;
and as the whole plain between Vefuvius and the
mountains behind Caferta, which is the beft part of
the Campagna Felice, is (under its good foil)} compofed
of burnt matter, I imagine the fea to have wathed
the feet of thofe mountains, until the fubterraneous
fires began to operate, at a period certainly of a moft
remote antiquity. ,

The foil of the Campagna Felice is very fertile s
I faw the earth opened in many 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 f{oil was in general four or five
feet thick ; under which was a deep ftratum of cin-
ders, pumice, fragments of lava and fuch burnt
matter as abounds near Vefuvius and all volcanos.

The
3
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The mountains at the back of Caferta are moftly of
a fort of lime-flone, and-very different from thofe
formed by fire; though Signior Van Vitelli, the ce-
lebrated architect, has afflured me, that in the cutting
of the famous aquedu& of Caferta through thefe
mountains, he met with fome foils, that had been
evidently formed by fubterrancous fires. ‘The high
grounds which extend from Caftel-a-Mare to the
point of Minerva towards the ifland of Caprea, and
from the promontory that divides the bay of Naples
from that of Salerno, are of lime ftone. The plain
of Sorrento, that is bounded by thefe high grounds,
beginning at the village of Vico, and ending at that
of Maffa, is wholly compofed of the fame fort of 4/
as that about Naples, except that the cinder or pumice
ftones intermixed in it are larger than in the Naples
tufa. 1 conceive then that there has been an ex-
plofion in this {pot from the bottom of the fea. This
plain, as I have remarked to be the cafe with all foils
produced by fubterraneous fire, is extremely fertile ;
whilft the ground about it, being of another nature,
isnot fo. Theifland of Caprea does not thew any
figns of having been formed by fubterraneous fire,
but is of the fame nature as the high grounds laft
mentioned, from which it has been probably detached
by earthquakes, or the violence of the waves. Ro-
vigliano, an ifland, or rather a rock in the bay of
Caftel-a-Mare, is likewife of lime ftone, and feems
to have belonged to the original mountains in its
neighbourhood: in fome of thefe mountains there
are alfo petrified fith and foffil fhells, which I never
have found in the mountains, which I fuppofe to
have been formed by explofion.

You
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You have now, S8ir, before you the nature of the
foil, from Caprea to Naples. The foil on which this
great metropolis ftands has been evidentiy produced
by explofions, fome of which feem to have been upon
the very fpot on which this city is built ; all the high
grounds round Naples, Paufilipo, Puzzole, Baia,
Mifenum, the iflands of Procita and Ifchia, all ap-
pear to have been raifed by explofion. You can trace
ftill in many of thefe heights the conical fhape that
was naturally given them at firft, and even the craters
out of which the matter iffued, though to be fure
others of thefe heights have fuffered fuch changes
by the hand of time, that you can only conjeGure
that they were raifed in the like manner, by their
compofition being exactly the fame as that of thofe
mountains, which ftill retain their conical form and
craters entire. A fufa, exally relembling the fpeci-
men I took from the infide of the theatre of Her~
culaneum, layers of pumice intermixed with layers
of good foil, juft like thofe over Pompeii, and lavas
like thofe of Vefuvius, compofe the whole foil of the
country that remains to be defcribed.

The famous grotto anciently cut through the
mountain of Paufilipo, to make a road from Naples
to Puzzole, fgives you an- opportunity of feeing that
the whole of that mountain is f#fa. The firft evi-
dent crater you meet with, after you have pafled the
grotto of Paufilipo, is now the lake of Agnano; a
{mall remain of the fubterraneous fire (which muft
probably have made the bafon for the lake, and raifed
the high grounds which form a fort of amphitheatre
round it) ferves to heat rooms, which the Neapoli-
tans make great ufe of in fummer, for carrying og

diver.
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diverfe diforders, by a ftrong perfpiration. Thxs place
is ‘called’ the- Sudatdrio di- San Gérmano § ‘nedr the
prefent. ‘bagnios, | which ' are:| ‘~«httlei hovels,
there are tthe fuins of: a magnificent ' anéxent bath
About an''hundred paces from' hence “is '
del ‘Cane s I thall. Only mehtion,
proofi of :the’ robabxhty ‘that the Jake:
was: a wolcano, that ‘vapours' of"‘&permuous i
asithat in! the:Grotto! del:Cane; are frequently’ met
with inthe- nexghboarh od of Etva and Vefuvias,
partncularly at .the; time 'of, “before, ‘and after,’ great
« ns.. . The noxious vap rzhavmg cOntmued in
the fame force conftantly fo-man
in the. Grotto: del ‘Cane !(for ‘Pliny - i
Grotto), is.indeed a circumftance in’' which
from -the vapours “near Vefuvius'and- Etna,‘:-thch-
are not conftant ; ‘the cone: formmg the outfide of this
fupp@fed volcano is {till perfeét in'many’ parts.

~“Oppofite to the Grotto del Cane, and immédiately
Jommg to the:lak ,‘.':?nfes the mo ‘fcalled Aﬁr ni !
which, having, as I imagine; been’ thro y
explofion of a much later date,: retains ‘the
thdpe: and -every: {ymptom: of ' :
greater’ perfection than'that I. have been’ defc:rx ing.
The crater of Aftruni-is:furrounded with a''wa
confine boars and deer (thxs voleano' havmg been for'
many years converted. to-a. royal ‘chace). . |
about fix miles or more in ‘cicum
at: thc bottom Lof the cratel

many huge rocks of Java: wuhm the ¢ , 5
and fome I have met with alfo in'that of ~Agnano 5
the
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the cones of both thefe fuppoled volcanos are com-
pofed of zufa and ftrata of loofe puinice, fragnwents
“of lava and other burnt matter, exatly refembling
“the ftrata of Vefuvius. Bartholomeus Fatius, who
wrote of the actions of king Alphonfo the firft (before
the new mountain had been formed near Puzzole),
conjectured that Aftruni had been a volcano. Thete
are his words :  Locus Neapeli guatuer willia peffuunne
proximus, gaem vuigo Liftrones wscant, nos wunum e
Phlegrecis Campz: ab ardore rurzwpm/] um pusaimus.
There i is no entrance into the crater of either Aftruni
or Agnano, except onc, evident] ty made by art, and
“they ‘both exadly correfpond wizh Strabo’s defcription
of -avenues; the fame may be fuid of the Solfaterra
and the Monte Gauro, or. Barbaro as it 13 fomenmes
‘caxlcd ‘which- I fhall defcribe prefently, .
~Near Atftruni and towards the fea rifes the Solfa-
terra, which not only - retains its cone and crater,
but much of its former heat. In the plain within
the crater, fmokeiffues from many parts, as alfo from
its fides; here, by means of ftones and tiles heaped
over the crevices, through which the finoak paffes,
they collect in an aukward manner ‘what they call
Jale armonsaco; and from the fand of the plain they
extra& 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 Solfa-
wrra feems to indicate, that it is fupported by a fort
of arched natural vault ; and one is induced to think
that thereis a pool of water beneath this vault (which
boils by the.heat of ‘a fubterraneous fire ftill deeper)
Vor. LXI. D by
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by the very mcift fircam that iffues from the cracks
in the plain of the Soltaterra, which, like that of
boiling water, runs off a {word or knife, prefented to
it, in great drops.  On the outfide, and at the foot
of the cone of the Soliaterra, towards the lake of
Agnano, water rufhes out of the rocks, fo hot, asto
raife the quickfilver in Fahrenheit’s thermometer to
the degree of boiling water, 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 iscalled the Pifciareli. The common people
of Naples have great faith in the efficacy of this
water, and make much ufe of it inall cutaneous
diforders, as well as for another diforder that prevails
here. It feems to be impregnated chiefly with ful-
phur and alum. When you approach your ear to
the rocks of the Pifciarelli, from whence this water
ouzes, you hear a horrid boiling noife, which f{eems
to proceed from the huge cauldron, that may be fup~
pofed to be under the plain of the Solfaterra. On
the other fide of the Solfaterra, 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 confiderable lava that ran from
the Solfaterra when it was an alive volcano. Under
this rock of lava, which is more than feventy feet
high, there is a ftratum of pumice and athes. This
ancient lava is about a quarter of a mile bread; you
meet with it abruptly before you come in fight of
Puzzole, and it finifhes as abruptly within about an
hundred paces of the town. 1 have often thought
that many quarries of ftone upon examination. would

be found to owe their origin to the fame caufe, though
time
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time may have effaced all figns of the volcano from
whence they proceeded.  Except this rock, which is
evidently lava and full of vitrifications like that of
Vefuvius, all the rocks upon the ccaft of Baia are of
tufa.

I bave obferved in the lava of Vefuvius and Etna,
as in this, that the bottom as well as the furface of it
was rough and porous, like the cinders or {coriz from
an iron foundery, and that for about a foot from the
furface and from the bottom, they were not near fo
folid and compact as towards the centre; which
muft undoubtedly proceed from the imprefiion of
the air upon the vitrified matter whilft in fufion.
I mention this circumftance, as it may ferve to point
out true lava’s with more certainty. The ancient
name of the Solfaterra was, Forum Vulcani, a ftrong
proof of its origin from fubterraneous fire. The
degree of heat that the Solfaterra has preferved for fo
many ages, feems to have calcined the flones upon
its cone, and in its crater, as they are very white and
crumble eafily in the hotteft parts.

We come next to the new mountain near Puzzole,
which, being of fo very late a formation, preferves its
conical fhape entire, and produces as yet but a very
{lender vegetation. It has a crater almoft as deep as
the cone is high, which may be near a quarter of a
mile perpendicular, and isin thape a regular inverted
cone. At the bafis of this new mountain (which is
more than three miles in circumference), the fandupon
 the fea thore, and even that which is wathed by the

fea itfelf, is burning hot for above the fpace of an
hundred yards; if you take up a handful of the
D2

fand
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fand below water, you: are obliged: to get rid of it
dn‘e&ly, on accountof -its intenfe heat.

I had been. long:very defirous of meeting ‘with a
‘goad. account of the formation of this'new mouiitain,
becaufe, proving this mountain to have been raifed
by meer..explotion’ in: a  plain, would " prove ‘at the
fame time, that all.the neighbouring ‘mountains,
which are compofed of the fdme materials, and'have
exa@ly .or in part: the fame form, ‘were raifed in
the like manner, and'that the feat: of " fire, thé caufe of
thefe explofions, lies deepy, which I have every reafon
o think.

Fortunately; I lately-found two very good accouints
of the. phzenomcna that attended the expl’uﬁon, ‘Wwhich
formed the new. :mountain;’ publithed a few imonths
after:the event, © As I think:them:very cu ious; ‘and.
greatly to my. purpofe;iandras 'they are-rare; I'will
give you a literal tranflation. of: fuch’ extracts as relate
to . the formation | of the: Monte Nuovo. .- They are

" The tntle of thc ﬁx:(’t fis - Déll- Incendio di* Pozuiols,
Marco Antonio- dells F alsoni all Bluftriffima Stgmora'
Marcﬁefa della. . Padula :nel MDXXXV L

. At the ‘head- of thefecond is;: Ragzanamenfo del

2, del- Nuovo Monte;: del Aprimento” -
zuoly nell’ . dnno.1538. ¢ della’ z‘gn’z’
er: Piera GJacamo da Iolm’o & and att h

,dlemanb, a.22di Genafo 5@3’9,‘&)71 grdtza; p
,f‘ F nrf’c then (fays:Marco: Antoniodeli ,
late fimply: and. exactly the: operamons of

* Thls very fcarcé volume: has been prefented by Mr. Hamil-.
ton: to.the Bnu{h Mufeum. M, M.

¢ nature;
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« nature, of which I was either myfelf an eye-wit-
« nefs, ‘or as they were relatéed to me’ by thofe who
¢t had been witnefles of them. ' It'is' now two ycars
< that there have been ‘frequent’ eartl’xquakaQ at
«¢. Pozzuolo, at Nap!es, and the?nelghbourmg parts ;.
<t on the day, and 'in the: night before the appearancc
« of this efuption, above twenty fthocks’ great and.
< {mall were felt at the abovementioned places.” The
« eruption made its ‘appearance' the 2gth of Septem-
“ ber: 1538, the feaft of St Michael the-angel s it was.
«s.on:a-Sunday, about an hourin the mght and as 1
< have been informed,’ they began to'fee ‘o thit fpot,
¢« between the: hot: baths or fweating rooms, and.
T rcpergule\ flames;of  fire, which firftmade their
¢¢; appearance: atithe ' baths, ' thei xtendcd ‘towards
« Trepergule;' and fixing in" the little valley that lics
¢’ between the:Morite Baibaré and-the hillock ‘called.
¢¢-del Pericolo ‘(which was ithe toad 'to ‘the ‘lake’ of
¢ Avernus.and.the baxths}‘%" n-d" thott titme ‘th ire:
“.increafed tofuchial degree’ mat it bulﬁf open ’the
< earth in this place, and threw

¢ty of -athes and pumice ftone tmn"(ed wnh ater,
<t as covered: ‘the wholeicountry; andi in” Naples a
¢ {hower of thefe. afhes and Water ell great

. thmr habxtatwns, ¢ red ‘wnh that' muddy 'md
¢ black: fhower wlndh continued in-that country-the

. whole: 'day, « flying: ‘but with faces p’untcd
< with its- celoms fome withytheir children in” their
% arms; {onie wuh facks' full ‘of  their goods, hers
¢ leading anafs loaded with: their frightened family

¢ towards
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towards Naples, others carrying quantities of birds
ot varicus forts that had fallen dead at the time the
eruption began, others again with fith which they
had found, and were to be met with in plenty
upon the fhore, the fea having been at that time
confiderably dried up. Don Petro di Toledo, Vice-
roy of the kingdom, with many gentlemen, went
to fee fo wonderful an appearance; I alfo, having
‘met with the moft honourable and incomparable
gentleman, Signior Fabritio Moramaldo, on the
road, went and faw the eruption and.the many
wonderful effeCts of it. The fea towards Baia
had retired a confiderable way ; though from the
quantity of athes and broken pumice ftones thrown
up by the eruption, it appeared almoft totally dry.

I faw likewife two fprings in thofe lately-difcover-

ed ruins, one before the houfe that was the queen’s,
of hot and falt water; the other of frefh and cold
water, on the fhote, about 2 50 paces nearer to the
eruption: fome fay, that flill nearer to the fpot
where the eruption happened, a ftream of freth
water iffued forth like a little river. Turning to-
wards the place of the eruption, you faw mountains
of {moak, part of which was very black and part
very white, rife up to a great height; and in the
midft of the fmoke, at times, deep-coloured flames
burft forth with huge ftones and afhes, and you
heard a noife like the difcharge of a number of
great artillery. It appeared to me-as if Typheus
and Enceladus from Ifchia and Etna with inume-
rable giants, or thofe from the Campi Phlegrei
(which according to the opinions of fome were

fituated in this necighbourhood), were come to

6 wage
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« wage war again with Jupiter.. The natural hifto-
¢ rians may pulmps reafonably fay, that the wile
¢« poets meant no more by giants, than exh:lations,

¢« fhut up in the bowels of the earth, which, not
¢« finding a free pafiage, open one by thir own force
« and xmpulfe, and Iorm mountains, as thofe which
< occafioned this “eruption have been feen to doj
« and methought I faw thofe torrents of burning
¢« {moke that Pmd'zr defcribes in an eruptxon of Em'x,
<« now called mon Gibello in Sicily, in imitation of
« which, as fome fay, Virgil wrote thefe lines :

« Ipfe fed borrificis juxta tonat Etna ruinis, &c,

¢ After the ftones and afhes with clouds of thick

¢« {fmoke had been fent up, by the impulfe of the
« fire and windy exhalation (as you fee ina great
¢¢ cauldron that boils), into the middle region of the
¢¢ air, overcome by their own natural weight, when
¢« from diftance the ftrength they had received from
¢« impulfe was fpent, rejected likewife by the cold
¢ and unfriendly region, you faw them fall thick,
¢« and by degrees, the condenfed fmoke clear away,
¢ raining afhes with water and ftones of different
¢ fizes, according to the diftince from the place:
« then by degrees with the fame noife and fmmoke it
¢« threw out ftones and athes again, and fo on by
¢its.  This continued two days and nights, when
«¢ the fmoke and force of the fire b'*'nm to abate,
¢ The fourth day, which was Thur(day atzz o ‘clock,
¢ there was {o great an cruption, that, as I was in
¢ the gulph of Puzzole coming ﬁom Ifchia, ard
« not far from Mifenum, I f°w, in a fhort time,
“many
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‘mouth “in the forin ‘of a cup, whic
: quanter of .a mile in circumference;
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‘many. colomns of {moke fhoot up,. with the moft
terrible noife . I ever hcard and; bendm over the

{ea; came mear our boat, whxch was. four miles or

_more.from the place of their. birth; and the: quan=
-tity of afhes; ftones; and fmoke, feemed as if. they

would cover the whole earth and fea. ! Stonse:q9 great
and fmall, and-athes more or lefs, decording to the

.impulfe of the fire:and; exhalations, began to fall,

{o that.a:great; part of ! this countty 'was covered

~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 {inoke appeared, fo that many, taking cou-

_rage,  wentupon the fpot,and fay, " that with * the

Ky

ftones and-afhes thrown:up, a mountain has:been

“formed:in that vallc;y, not: lefs than- thrée miles in

‘:S:cnrcumferencu,, and> dlmoft 4s lngh as'the monte

Barbarb, whichis near it, covering the Canettaria,

the! cattle of Trepergule, all thofe  buildings 4nd
‘the: greateft “part’ of the baths “that" were about
them; ‘extending South towards: theifea; North 4s

far- as the lake of -Avernus, Weft tothe Sudatory,

‘and'joining Eaft to:the foot of: the mionte. Barbaro,

fo that 'this place-has [chaniged its form and face in
fuch a manner as not to be known' again, a: thlng
almoft incredible: to thofe: who have not feen it,
that.in fo- {Hort a tiime {o confiderable : inountam
‘could ‘have been formed. On itsfummitthere is’ a
may be a

‘though - fome
fay itis as large as'our market-place at Naples, frof
‘which there iffues' a‘conftant {fmoke ; ‘and though

1 « I have
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' I have feen it only at adiftance, it appears very

‘great, ‘The Sunday following, 'which' was the
6th of O&ober, many people going'to fee ' this

. pha:nomenon, and fome having afcended half the

mountain, others more, about 22 d'clock there

 happened fo fudden and horrid an eruption; with

fo great a fmoke, that many of thefe people were

vﬁxﬂed fome of which could nevet:be found. I

have been told, that the number of the dead or
loft amounted to twenty four.” From that 'time
to this, nothing remarkable happened ; it feems
as if the ecruption returned  periodically, ' like

- the ague or gout. I believe henceforward it
will not have fuch force, though the eruption
¢ of the Sunday was accompanied with fhowers
< of afh\.s and- water, which fell at Naples, and
¢ were feen to extend as faras the mountain -of

¢ Somma, called Vefuvius by the ‘ancients; and,
<

as 1 have often: remarked, the clouds of fmokc

- proceeding. from  the | ‘eruption, moved -in' a

¢ dire&t line towards that mountain, as if thefe
€

places had. a . correfpondence  and “conne&ion one

- with the other.. In the night, many beams and
‘columns of fire were feen to proceed from this
_eruption, and fome like flafhes of ~lightening,

‘.,‘

We have then, many circumftances for our obfer~

vation, the earthquakes, the eruption, the drying

up of the (ea, the quantity of dead fith and birds,

¢ the birth. of  {prings, the thower' of afhes with
“water, and without water, the mnumerable ‘trees
in_that whole country, as far as the Grotto of
vLucullus, torn from their roots, thrown down, and

covered with  afhes, that it gave one pain’ to fee
Vor. LXI. E ¢« them:
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them : and as all thefe effets were produced by
the fame caufe that produces earthquakes; let us
firft enquire how earthquakes are produced, and
from thence we may eafily comprehend the caufe
¢« of the abovementioned events.” Then follows a
differtation on earthquakes, and fome curious con-
je€tures relative to the phznomena 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
fubjedts.

The account of the formation of the monte
Nuovo, by Pietro Giacomo di Toledo, is given ina
dialogue between the feigned perfonages of Peregrino
and Sveffano; the former of which fays, « Itis now
« two years that this province of Campagna has been
« afflicted with earthquakes, the country about

Pozzuolo much more {o than any other parts, but
the 27th and the 28th of the month of September
laft, the earthquakes did not ceafe day or night, in
the abovementioned city of Pozzuolo; that plain
which lies between the lake of Averno, the monte
Barbaro, and the fea, was raifed a little, and many
cracks were made in in it, from fome of which
ifflued water; and at the fame time the fea, which
was very near the plain, dried up about two hun-
« dred paces, fo that the fith were left on the fand,
< a prey to the inhabitants of Pozzuolo, At laft, on

the 29th of the faid month, about two hours in
the night, the earth opened near the lake, and dif-
covered a horrid mouth, from which were vomited
furioufly, fmoke, fire, ftones, and mud compofed
“ of afhes; making, at the time of its opening, a

¢« noife
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noife like very loud thunder: the fire that iffued
from this mouth, went towards the walls of the
unfortunate city ; the finoke was partly black and
partly white, the black was darker than darkne(s
itfelf, and the white was like the whiteft cotton ;
thefe {mokes, rifing in the air, feemed as if they
would touch the vault of heaven; the flones that
followed, were, by the devouring flames, con-
verted 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, and then
fell down, fometimes on the edge and forpetimes
into the mouth itfelf. It is very true that many of
them in going up could not be feen, on account
of the dark fmoke; but when they returned from
the fmoky heat, they thewed 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 pafled through the fmoke of in-
flamed gunpowder. The mud was of the colour
of afhes, and at firft very liquid, then by degrees
lefs fo, and in fuch quantities, thatin 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 neighbour-
ing couniry was full of this mud, but the city of
Naples alfo, the beauty of whofe palaces were, in
a great meafure, {poiled byit. The athes were
carried as far as Culabria by the force of the
winds, burning up in their paflage the grafs and
high trees, many of which were borne down by the
weight of them. An infinity of birds alfo, and
numberlefs animals of various kinds, covered with

E 2 ¢¢ this
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- ftones ‘that had: fallen were hed
~a great cauldron . of W’Iitf’t“‘? V
The fourth day 'it'began to the
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his fulphureous mud, gave themfelves'up a prey
to man.. ~Now this eruption-lafted two nights and

- &wo-days without intermiflion, - thOugh, ,t is true,

€

nut 'xlways with the fame force, but more or lefsy
when it was at its>greateft height, evenat Naples
e heavy artillery
when two armies are engaged. “The third' day

the cruption ceafed, {o that the mountain' made'its

appearance uncovered, “to “the no' Amall aftonith-

-ment of ‘every one who faw " it..' On ‘this day,
‘when:1 went up with miny people. to thetop of
this mountain ; I fzw dov'n intorits mouth, which
¢ was a round cercavity of abovtia m*mm of a mx!e
- in - circamference, in the m.ud.f" -of which 'the

7 up, juft as'in
otls‘on ‘the fire.
an: 'vrxm, and
the: feventh much more, but il with lcls S violence

‘than the firft night; it wasat this tinie that miny
.,:;people, who were: unfortunately ¢n the mountain,

were either fuddenly covered witly athes, fmothered

_with-fmoke, or knoclked down by ftones, burnt by

the: flame, .and left dead on the fpot.  The:fmake

- continues to thisday, 'and you often fee in the night
LL8

- tume fire ‘in‘the midft of it.’ Flmlly, to Completc

-the- hiftory of  this new: and unforefeen event,  in
«

many parts of the new-made mountain; fulphur

~begins "to- bé generated.” : Giacomo di: Toledo,

towards the: end of his. dxﬂ'crtahon upon‘the' phzno-
mena. attending this eruptxon fays, that the lake of
Avernus had a communication’ with the fea, before
the time of the eruption; and that he apprehended
that the air of Puzzole might come to be affected in

fummer
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fummertime, by the ‘vapours:from: the ftagnated
waters of the lake, which is a&ually the cafe.

You' have, Sir, from thefe' accounts, an inftance of
a mountain; of a confiderable height and dimenfions,
formed in‘a‘plain; by mere explofion, in.the (pace of
forty-eight - hours: © The ‘earthquakes' having been
fenfibly felt at a ‘great ‘diftance from the {pot ‘where -
the opening was made, proves: clearly, that the fub-
terraneous fire was at a great depth below the:furface
of ‘the ‘plain; itiis'as clear that thofe earthquakes,
and the ‘explofion,: procéeded from ‘the fame caufe,
the former:having “ceafed upon theappearance of the
latter. - Does nét this circuriftancs evidently contra~
di& the fyftem of M. 'Buffon; and of all the'natural
hiftotians, ‘who'have placed the feat of the fire of
volcanos towards - the ‘cesiter, or near the' fummit of

......

the ‘mountains; which- they: fuppofe to furnifh the
matter ¢mitted ? Did the matter which prdceeds from
a‘volcano in’ afy éfuption come from fo inconfiderable
atdepth as they itnagine, that part of the moutitain
fituated above'their fuppofed feat of 'the fire muft
neceffarily be’ deftroyed, o diffipated in-'a very fhort
time: on the' contrary, aneivption ufually adds 'to
the height'and ‘bulk of ‘2 voleano, and who, that has
had an opportunity of ' making: obfetvations on vol-
canos does’ niot know, that ‘the 'matter they  have
ernittéd for ‘miany ages; in'lavas, jathes, fmoke, ‘8¢,
could ‘it be'colle@ted ' together; would ‘more than
fuffice to form’three fuch 'mountains as'the fimple
cone ‘ot mountain ‘of ‘the exifting ‘volcano ?. Withres
{pect to Vefuyius, this could be plaitily' praved ; and’I
refer:to my letter-uponthie fubje@ of Etnd, to fhew
the quantity'of ‘matter threwii up in“one “fingle erupe

tion,
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tion, by that terrible volcano. Another proof that
the real feat of the fire of volcanos lies even greatly
below the general level of the country whence the
mountain fprings, is, that was it only at an inconfi-
derable depth below the bafis of the mountain, the
quantity of matter thrown up would foon leave fo.
great a void immediately under it, that the mountain
itfelf muft undoubtedly fink and difappear after a
few eruptions.

In the above accounts of the formation of the new
mountain, we are told that the matter firft thrown
up, was mud compofed of water and athes, mixed
with pumice ftones and other burnt matter: on the
road leading from Puzzole to Cuma, part of the
cone of this mountain has been cut away to widen
the road. I have there feen that its compofition is a
tufa intermixed with pumice, fome of which are
really of the fize of an ox, as mentioned in Toledo’s
account, and exactly of the fame nature as the zafz
of which every other high ground in its neighbour-
hood is compofed ; fimilar alfo to that which covers
Herculaneum.  According to the above accounts,
after the muddy hower ceafed, it rained dry athes:
this circomftance will account for the firata of loofe
pumice and afhes, that are generally upon the furface
of all the sufas in this country, and which were moft
probabiy thrown up in the fame manner. At the
firft opening of the earth, in the plain near Puzzole,
both accounts fay, that {prings of water burft forth ;
this water, mixing with the athes, certainly occafioned
the muddy fhower; when the fprings were ex-
haufted, there muft naturally have enfued a fhowur

of dry athes and pumice, of which we have been
likewife
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likewife affured. I own, I'was greatly pleafed at
being in this manner enabled to account fo well for
the formation of thefe ##fa 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; and I do not know that any one has ever
attended to this circumftance, though I find that
many authors, who have defcribed this country, have
fufpeCted that parts of it were formed by explofion.
Wherever then this fort of fufa is found, there is
certainly good authority to fufpe@ its having been
formed in the fame manner as the ##fz of this new
mountain; for, as I faid before, nature is generally
uniform in all her operations.

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

If the above defcribed eruption was terrible, that
which formed the monte Barbaro (or Gauro, as it
was formerly called), muft have been dreadful in-
deed. It joins immediately to the new mountain,
which in fhape and compofition it exattly refembles
but it is at leaft three times as confiderable. Its crater
cannot be lefs than fix miles in circumference; the
piain within the crater, one of the moft fertile {pots
I ever faw, is about four miles in circumference;
there is no entrance to this plain, but one on the

Eaft
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is' ,EzYQlI have: ani bpportumty of fcemg that

the jmatter,: of whxch thc mou‘ntam is-compofed is

) uovo. It was

this mountain that produced (as foine 'authors have

fuppofed) the:: celebrated! Falernian wine  of ‘the
ancients.

Cuma; allowed to-have!been the moft anclenté cit
of dtaly; » was! built ‘on: an eminence; which s lik
wife compofed of #zfa, and may:-be natutally fupp
a-feftion ot the cone: formed by:a:very:ancient'ex-
plofion:

The lake of  Avernus fills the. bottom of ‘the crater
of a mountain, undoubtedly- produced by’ cxploﬁon,
andswhofe interior ‘and ‘exterior form; as well as the
miatter: of 'which it is compofed; exactly refemble the
‘monte:Barbaro:and: monte: Nuovo. '~ At'that part of
the bafis of ithis: mournitain twhich : is' wathed by ‘the
fea  of - the:bay of ‘Puzzole,  the fand' is fill very hot,
though: conﬁ:an’tly wathed by the waves;’ ‘and into’ the
conerof the mountain, ‘near this hot find, 4 narrow
paffage-of :about 100" paces in'length'is'cut, and leads
to a fountain of boiling water, which, though brack-
ifh; boils fith and flefh; without giving' ‘them'any bad
tafte -or uality, -as’ ‘have" experienced  more than
once. ' This place is called Nero’s bath, and is fill
made ufe of :fora fudatory, as it’ was by the ancients;
the fiream that rifes from ‘the’ hot fountdin “above-
mientioned; "confined  in *'the ‘narrow ‘fubterraneous
paffage; {oo oduc&?s alviolént perfpiration upon the
pa ) s therein. “This bath isreckoned a great
fpeexﬁéck in that éhﬁcmper which'is fuppofed to haé/e

made
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made its appearance at Naples, before it fpread its
contagion over the other parts of Europe.

Virgil and' other ancient .authors fay, that birds
could not fly with fafety over the lake of Avernus,
but that they fell therein; a circumftance favouring
my opinion that  this was once the mouth of a vol-
cano. The vapour of the fulphur and other minerals
muft  undoubtedly 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 vapours - 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 thort time, whilft all ‘the other lakes in the
neighbourhood ‘are conftantly covered with them; in
the winter feafon. Upon' mount Vefuvius,in:the
year 1766, during an-eruption, when the air was
impregnated® with - noxious: vapours, I have myfelf
picked up dead birds frequently.

- The caftle  of ' Baia ftands upon a confiderable
eminence, compofed of the ufual fzfz and ftrata of
pumice and athes, from which I concluded I thould
find fome remains of the ‘craters from whence the
matter iffued’; accordingly; having afcended the hill,
I foon difcovered two very vifible craters, juft behind
the caftle. ‘ ‘

The lake called the Mare morto was alfo, moft
probably, the crater from whence iffued the materials
which formed the Promontory of Mifenum, andthe
high grounds-around this lake.. Under the ruins of
an ancient building near the point of ‘Mifenum, in a
vault, there is a vapour, or mofete, exaCly fimilar in

Vor. LXI. F its
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its effe&s to that of the Grotto del Cane, as I have
often experienced. _

The form of the little ifland of Nifida fhews
plainly its origin. It is half a hollow cone of a vol-
cano cut perpendicularly; the half crater forms a little
harbour 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 Procita fhews
alfo moft evident figns of its production by explofion,
the nature of its foil being directly 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 obfervations, than the
ifland of Ifchia, called Enaria, Inarime, and Pithe-
cufa, by the ancients. I have vifited it three times;
and this fummer pafled three weeks there, during
which time, I examined, with attention, every part
of it. Ifchia is eighteen miles in circumference : the
whole of its foil is the fame as that near Vefuvius,
Naples, and Puzzole. There are numberlefs fprings,
hot, warm, and cold, 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 diforder
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 chari-
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A charitable inftitution fends and maintains three hun-
dred poor patients at the baths of Gurgitelli every
feafon. By what I could learn of thefe poor patients,
thofe baths have really done wonders, in cafes attended
with obftinate tumours, and in contraltions of the
tendons and mufcles. ‘The patient begins by bathing,
and then is buried in the hot fand near the fea. In
many parts of the ifland, the fand is burning hot,
even under water. ‘The fand on fome parts of the
{hore is almoft entircly 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 fmall cavern, which is thut up with a
door ; this cavern is made ufe of to cool liquors and
fruit, whichit does in a fhort time as effeGually as
ice. Before the door was opened, I felt the cold to
my legs very fenfibly ; but when it was opened, the
cold rufhed out 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 fubterra=~
neous wind: the natives call fuch places ventaroli.
May not the quantity of nitre, with which all thefe
places abound, account in fome meafure for fuch
extreme cold? My thermometer was unluckily
broken, or I would have informed you of the exaé
degree of the cold in this ventaroli of Ifchia, which
is by much the ftrongeft in its effe@s I ever felt. The
ancient lavas of Ifchia thew, that the eruptions there
have been very formidable; and hiftory informs us,
that its firft inhabitants were driven aut of the ifland

F 2 » by
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by the frequency and the violence of them. There
are fome of thefe ancient lavas not lefs than two
hundred feet in depth. -The mountain of St. Nicola,
on which there is at prefent a convent of hermits,
was called by the ancients Epomeus; it is as high, if
not higher, than Vefuvius, and appears to me to be
a feCtion of ‘the cone of: the ancient and - principal
volcanoof the ifland, its campofition being all fxfa
or'lava, = The cells of the convent abovementioned
are cut out of the mountain itfelf ; and' there you fee
plainly that-its compofition no way differs from the
matter that covers Heroulaneum, and forms . the
monte Nuovo. - 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 Vefuvius,
Strabo, in " his ‘sth' book, upon: the {ubje& of this
ifland, 'quotes Timeus, as having' faid, that, a little
before: his time, a mountain in. the mlddlc of Pithe-~
cufz, called Epomeus; was thook by an'earthquake,
and vomited flames.
~ There are many other rifing grounds in this ifland,

that, from the nature of : their compoﬁnon, muft
lead one to think the fame as to their origin. 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 pro-
ducing as yet but a‘flender vegetation : therc is no
account, however, of the date: of this eruption,

Nearer the town of Ifchia, which is‘on the fea thore,
at
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ata place «called: Le Cremate; there is a crater; from
which,in- the /year: 1301 Or 1302, :a-lava ran’ ‘quite
into the fca, there is not 'the leaft vegetation-on this
lava, but it is nearly in the fime ftate as the modern
lavas of Vefuvius. | Pontano, Maranti, and; D. Fran-
cefco.: Lombardi; ' have recorded 'this: eruption ;- the
latter of ‘whom:fays, :that:it. lafted two months, that
many men and. beafts were killed by the explofion;
and that a number of the-inhabitants were obliged to
feel for refuge ‘at Naples-and: in (the neighbouring
iflands. .In fhort, 'according’ to my idea, the!ifland
of Ifchia muft have taken-ifs'rife from the bottom of
the fea; and been increafed to.its. prefent: fize by di~
vers.-later explofions. . This -is not extraordinary,
when hiftory tells us (and from my own obfervation
T have reafon to believe) that:the Lipary.iflands were
formed: in 'the: like. manner. ' There' has: been ‘no
eruption in Ifchia fince that juft mentioned, but earth=
quakes-are -very frequent.there ;; two years-ago, as I
was:told,ithey had'a:very confiderable fhock of an
earthquakc in:this:ifland;

‘"Father 'Goree’si account’ of the,  formation: of ‘the
new ifland in the Archipelago (fitudted between the
two iflands:icalled Kammeni, ‘and' néar that of San
torini) : «of . which'che was ‘an eye-witnefs, - ftrongly
confirms the probability «of the cdnjectures'1 venture
to fend you, relative to thei formation of thofe iflands
and: that: part of “the: continent.'above ‘defcribed = /it
feems : likewife to | confirm ‘the accounts' given' by
Strabo, Phny,ﬁ]uﬁm, and: other’ adcient authors;: 'of
many iflands-in: the' Archxpelago, formerly called the
Ciclades, havmg fprung up from:thé bottom of  the
fea'in the like mdnner.” According to' Pliny, in. the

4th
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4th year of the cxxxv Olympiad, 237 years before
the Chritian era, the ifland of Thera (now Santorini)
and Therefid were formed by explofion; and, 130
years later, the ifland Lliera (now called the great
Kammeni) rofe up. Strabo defcribes the birth of this
ifland in thefe words: ¢ In the middle fpace between
¢¢ Thera and Therafia flames burft out of the fea for
¢ four days, which, by degrees, throwing up great
¢t mafcs, as if they had been raifed by machines,
«¢ they formed an ifland of twelve ftadia in circuit.”
And Jufiin fuys of the fame ifland, Esdem anno inter
infulas Theramencm et Therefiam, medio utriufque ripe
et maris [patio, terre motus fuit : in quo, cum admira=
tione navigantium, repente ex profundo cum calidis
aquis Infula emerfit.

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

Father Goree, in his account of the formation of
the new ifland in the Archipelago, mentions two dif-
tin& matters that entered into the compofition of this
ifland, the one black, the other white. Afpronifi,
probably from its very name, is compofed of the
white matter, which if, upon examination, fhould
prove to be a #ufa, as I ftrongly fufpe, I fhould
think myfelf flill more grounded in my conjectures;

though I muft confefs, as it is, I have fcarcely a
doubt
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doubt left with refpe@ to the country I have been
defcribing having been thrown up in a long feries of
ages by various explofions from fubterraneous fire.
Surely there are at prefent many exifting volcanos in
the known world ; and the memory 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 Providence for fome great pur-
pofe. They are not confined to any one part of the
globe, for there are volcanos exifting in the four
quarters of it. We fee the great fertility of the foil
thrown up by explofion, in part of the country I have
defcribed, which on that account was called by the
ancients Campania Felix. The fame circumftance is
evident in Sicily, juftly efleemed one of the moft
fertile fpots in the world, and the granary of Italy.
May not fubterraneous fire be confidered as the great
plough (if I may be allowed the expreflion) which
nature makes ufe of to turn up the bowels of the earth,
and afford us frefh fields to work upon, whilft we
are exhaufting thofe we are aGtually in pofleffion of,
by the frequent crops we draw from them ? Would
it not be found, upon enquiry, that many precious
minerals muft have remained far out of our reach,
had it not been for fuch operations of nature ? It is
evidently fo in this country. But fuch great enquiries
would lead me far indeed. I will only add a re-
fleGion,which my own little experience in this branch
of natural hiftory furnithes me with. It is, that we
are apt to judge of the great operations of nature on
too confined a plan. 'When firft I came to Naples,

oy
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my - ‘whole attention, with refpe& ' to natural hiftory,
was confined to:mount. Vefuviusy: and. the -wonder=
ful! phaenomcna attendmg a burning mountain; but,
in proportion. as- I began: to .perceive -the!ievident
marks of the fame-operation’ having  been: catried
1ins the dxﬂ'erent parts:: above.defctibed, and
likewife in Sicily, in a: greater: degtce, T looked upon
mount Vefuvius ionly as-a-{pot: on; which! nature was
at prefent.-adtive, and: thought: myfelf fortunate’ in
having:an opportunity:of feeing the manner in.which
one of ‘her great -operations : (an' operanon,'l believe,
much-lefs out-of her common courfe than'is genes

rally imagined): was effected.
+Such; remarks as T have ‘made on; the ¢ruptions: of
mount Vefuvias, during - my: refidence. at" Naples,
have been tran{mitted to'the Royal Society, who have
done them'more 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 thiftory of the: earth,iia knowledge: jof - che-
miftry, and was practifed in. phyfical ‘experiments,
particularly. thofe of - electricity.- I amiconvinced that
the fmoke “of  volcanos: contains -always: ‘& portion.of
ele@rical' matter, which: is manifeft: at - the time of
great eruptions, as is mentioned.in my account of the
great eruption of: ‘Vefuvius: in--1767. {The:peafants
in the'neighbourhood:of my willa, fituated at the foot
ofVefuvius, have aflured me;: 4hat, during the erup«
tion laft mentioned, théy were:more alarmed by the
lightening and balls of :fire that fellvabout ithem: with
acrackling s noife; :than: by the: lava-and ithe ufual
attendants of anveruption. I find in all the accounts
of | great ;eruptions :mention/ made of ithis fort: of
lightening,
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lightening which is- diftinguithed here. by the name
of Ferilli, Bracini, in' his account of the great one
of Vefuvius in 163 1, fays, that the column of fmoke,
which iffued from its crater, went over near an hun-
dred ‘miles of country, and that feveral men and
beafts were ftruck dead by lightening,  iffuing from
this fmoke in its. courfe. ' ’

The nature; of the noxious  vapours, called - here
mofete, that are. ufually fet in; motion by an-eruption
of thevolcano, and are then manifeft in'the wells and
fubterraneous parts. of its. neighbourhood, feem: like-
wife to be little underftood: From fome experiments
very lately made, by, the ingenious Dr. Nuth, on the
mofete of the Grotto del Cane;. it appears that all its
known qualities..and. effe@s. correfpond: with thofe
attributed to fixed air..  Juft before the . eruption of
1767, a vapour.of this kind broke into the king’s
chapel at. Portici, by = which:. a. fervant, opening
the door of . it, was ftruck down. About: the fame
time, as-his Sicilian majefty was fhooting:in a paddock
near the palace, -a dog dropped down, as was fup=
pofed, in a fit ;. a boy going to take him:up dropped
likewife ; a perfon prefent, fufpeting the accident to
have proceeded from a moféte, immediately dragged
them both from the fpot where they lay, in ' doing
which, he was himfelf fenfible: of the: vapour:; the
boy and: the dog, foon recovered.. -His Sicilian majefty
did me:the honour of informing me himfelf of - this
accident foon after it had happened. - I have ‘met
with thefe mofeses often, when I have been making
my. obfervations -on. the borders ‘of mount:Vefuvius;
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particularly in caverns, and once on the Solfaterra,
The vapour affets the noftrils, throat, and ftomach,
juft asthe fpirit of hartthorn, or any ftrong volatile
falts, and would f{oon prove fatal if you did not im-
mediately remove from it. Under the ancient city
of Pompeii, the mofetes are very frequent and power-
ful, {o that the excavations that are carrying on there
are often interrupted by them; at all times moferes
are to be met with under ancient lavas of Vefuvius,
particularly thofe of the great eruption of 1631. In
Serao’s-account of the eruption of 1737, and in the
chapter upon mofetes, he has recorded feveral curious
experiments relative to this phenomenon. The
Canonico Recupero, who, as I mentioned to you in
a former letter, is watching the operations of mount
Etna, has juft informed me, that a very powerful
mofete has lately manifefted itfelf in the neighbour-
hood of Etna; and that he found near the fpot from
‘whence it rifes, animals, birds, and infects, dead,
and the ftronger fort of fhrubs blafted, whilft the
grafs and tenderer plants did not feem to be
affe@led. The circumftance of this mofete, added to
that of the frequent earthquakes felt lately at Rhegio
and Meffina, makes it probable that an eruption of
mount Etna is at hand.

I am alarmed at the length of this letter. Byen-
deavouring to make myfelf clearly underftood, I
have been led to midke, what 1 thought, neceffary di-
greffions. I muft therefore beg of your goodnefs,
that, thould you find this memoir in its prefent ftate,
too .tedious (which I greatly apprehend) to be pre-

fented
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fented to our refpeGtable Society, you will make
only fuch extra&ts from it as you fhall think will be
moft agreeable and interefting. I am,
SIR,
With great truth and regard,

Your moft obedient humble fervant,

William Hamiltom..

G2 REFER-
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RereRENCES to:the-Mary: Taso 1,

. Naples.

. Portici,.

. Refina, under which Herculaneum is buried,

- Torre delGreco. .

Hermitage, at which travellers ufually reft, in

their way up mount Vefuvius.

6.8t Angelo, & convent of Calmaldolefe, fituated
upon a cone of a mountain formed by an
ancient explofion.

7. Cones formed by the eruption of 1760, and
lava that ran from them almoft into the fea.

8. Mount Vefuvius and Somma.

9. Village of Somma.

10. The convent of the Madona del Arco, under
which lavas have been found at 00 feet
depth, and which muft have proceeded from
the mountain of Somma, when an a&ive
volcano.

11. Ottaiano.

12. Torre del Annunziata,

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

14. Vico.

15. Sorrento, and -the plain formed evidently by
f{ubterraneous fire.

17. Ifland of Caprea.

L.n-hoatou

18. The
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18. Tlte. Grotto. of Paufilipo, cut through: the moun-
tain anciently, to.make a road from Naples
to Puzzole.

19, Point of Paufilipo:.

20. The Gaiola, where there are ruinis: of  ancient
buildings, fuppofed to: have ‘belonged to
Lucullus.

21, The ifland of Nifida, evidently formed' by ex-
plofion.

22. 'The Lazaret.

23. ‘The Bagnoli.

24. Puzzole, or Pozzudlo. ‘

25. The Solfaterra, anciently called F'orum Vuleam i
between the Solfaterra and ' the lake of ‘Ag-
nano, are the boiling:watets: of the Pifciarelli;

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

27. The lake of Agnano, fuppofed theicrater of an’
ancient volcano: here are the baths called St.:
Germano; and the/famous’ Grotto del'Cane:

28. Aﬁrum, which has been. evidentlya’ wolcano, and
is;now.a Royal Chace;:the icrater being' fur~
rounded: with a wall,

29. The monte : Gauro 'or Barbaro; ‘anciently a
volcano.

30. The lake of Avernus, evidently the crater of an
ancient:volcano.

. Lake of Fufaro.

.32. Point. of  Mifenum, “from" whence' Pliny* the:
elder difcovered the eruption of Vefuvius that
proved fatal to him ; near this place, in avault.
of an ancient buﬂdmg, is‘a* conftdnt’ vapour.

or
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or myfete, of the fame quality with that of
the Grotto del Cane.

33. The Mare Morto, the ancient Roman Harbour.

34. Baia; behind the caftle are two evident craters
of ancient volcanos.

35. Ifland of Procita.

36. A perfet cone and crater of a volcano near
Catftiglione in the ifland of Ifchia.

37. Lava that ran into the fea in the laft eruption
on this ifland, in the year 13071, or 13023
the place now called Le Cremate.

38. Town of Ilchia and caftle.

39 Lake of Licola.

40. Lake of Patria.

41. The river Volturnus.

42. Capua,

43. Caferta.

44. Averfa.

45, Mataloni.

46. Acerra.

47. Iland of Ifchia, anciently ealled /Enaria, Inari-
me, and Pithecufa.

48. The mountain of St. Nicola, anciently called

' Mons Epomeus, fuppofed the remains of the
principal volcano of the ifland.

49. Catftiglione, near which are the baths of Gur-

telli.

50. Lac’:gco, near which is that very cold vapour called
by the natives ventarole.

51. Ancient city of Pompeii, where his Sicilian ma-

jefty’s excavations are carrying on at prefent..
52. Rovigliano.

53. River of Sarno.
54. Cu-
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54. Cuma.

55. Hot fands and Sudatory called Nero’s baths.

56. The Lucrine lake fuppofed to have been here,
and of which there is flill fome little re-
main. ’

57. Villa Angelica, Mr. Hamilton’s villa, from
whence he has made many of his obferva-
tions upon mount Vefuvius.

58. Cones formed by an ancient eruption called
viuli 3 here are likewife cold vapours called
ventaroli.

59. High grounds, probably fe@ions of cones of an-
cient volcanos, being all compofed of #4fz and
ftrata of loofe pumice and burnt matter.

60. Plain of the Campagna Felice, four or five feet
of excellent foil, under which are ftrata of
burnt and erupted matter.

[..... Marksthe boundary of Mr. Hamilton’s
obfervations.

II. Extras
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