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wind moving through a fubterrancous paffige,
Near this place, we find two fources of o
water, . . The ground, in which fire has long
exifted, is neither depreffed nor_elevated, ,
ear this fire we fec no volcanic flones, nor
¢ any mark which indicates that fire as eyer
been thrown out. However, fome little hils
ourhood have every appearance
of having been formed, or at leaft changed
by voland's. . - . In 1767, fuccuflions of an
a were felt in the environs; but
o produced on the fire, neither

was the fmoke increafed or diminithed. . .
¢ About ten
place called Barigaszo, there are five or fix
here, at particular times, flames

sues from  Modena, at o

opening;
appear, which arc extinguifhed by a firong
wind : There are likewife vapours which in<
But, notwithe

flame by contak with fire. .
equivocal veftiges of. extine

ch fubfiftin moft of thefe

s feen there are not new

o's forming, becaufe they never throw

matter *.”
well as the fountains of Pe-
trolenm, and other bituminous and oily fube
ftances, ild be regarded as another fhade
between extinguifhed and adive volcano's.

* Mem. fr Fougeroux de Banderoy, dass
d

es, annie 1770 P-

When
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When fubterrancous  fires exift near firata of
coal, they diffolve the coal, and give rife to moft
fources of bitumen: They likewife occafion the
heatof the hot fprings which run in their neigh
bourhood.  But thele fubterrancous fires now
burn with tranquillity 5 and we- only recognife
their ancient explofions by the fubfiances they
have formerly rejected. They ceafed to at
when the fea retired from them ; and, as already
remarked, I believe there is no longer any rea-
fon to dread the return of thefe direful explo~
fions, fince every obfervation concurs in fhow-
ing that the fea will always retire farther and
farther.

Iv.
Of Lavas and Bafults,

TO what we have fiid on the fubjet of vol-
cano's, we fhall add fome remarks on the mo-
tion of lavas, and on the time neceffary for
their cooling and their converfion into vegeta-
le foil.

The lava which runs from the foot of the
eminences formed by the matters rejected by
the voleano, is an impure glas in fufion. It is
a tenacious, vifcous, and half-fiuid fubftance,

VoL, Ix. ° Hence
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Fence the torrents of the vitsified matter, when
compared to torrents of water, run flowlsiyu
yet they often proceed to great diftances. Ty
thefe torrents of fire, l\uwu'cr, there is another
veent than what tl s place in' thofe of
“This movement tmd> to elevate the

swhole running maf, and is produced by the ex-
panfive force of the heat in the interior parts of
the burning torrent.  The external furface cools
firft ; the Tiquid fire continues to run belows
and, as heat ads cqually on all fides, the fire
which endeavours to efcape, elevates the fuperior
parts that are already confolidated, and often
forces them torife perpendicularly.  Thisis the
origin of thofe large maffes of lava in the form
of rocks, which are found ia the courfe of al-
moft every torrent where the declivity is not
great. By the cfforts of this internal heat, the
Java makes frequent explofions; its furface opens,
and the liquid matter fprings up and forms thofe
maffes w we fee clevated .vbmc the level of
the torrent. Le P. de la Torré, I believe, is the
firfk perfon who obférved lhh in mmml movement
of hummi lava i always more violent
efs and the gentle
This effect is common to
all matters hqmmd by fire, and every man may
es of it in our common founderies*.

ortion to n]mrx

ibics the fame effes. %
and accamolates 3t the baf,
w
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If we obferve thofe large ingots or maffes of
melted iron, which run in 2 mould or canal with
a very fmall dedlivity, we fhall perceive
they have a tendency to rife like arches, efpeci=
ally when the fiream is very thick #. Wc have
formerly fhewn, by experiments, that the time
of confolidaton ie always proporioned 10 the
thicknefs of the i poE gots, m-d that, when their fur-
faces are hardened, the interior parts fill conti
e tobe liquid. It is ghis internal heat which
clevates the ingots and makes them blifter. If
their thicknefs were greater, there would be pro-
duced, as in the torrents of lava, explofions, rup- *

axo babbles or concave hemnifpheres
\.;()Hu P expanfive force is

iches o diamete, without baking.
leey and the motee i vifcous and &

i sbgmenciog, i ool ol
theground, on which

which are
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tures in the furface, and perpendicular jets of
metallic matter pufhed out by the action of the
fire inclofed in the interior parts of the ingots
This explication, drawn from the nature of the
thing itfelf, leaves no doubt concerning. the
origin of thofe eminences o frequent in valleys

nd plains, which have been over-run or covered
with lava.

When, after defcending from the mountiy
and traverfing the ficlds, the burning lava g
rives at the margin of the fea, its courfe is fud-
denly interrupted, the torrent advances, and,
like a powerful enemy, makes the water at firft
retire: But the water by its immenfity, by the
refiftance of its cold, and by its power of arreflc
ing and extinguithing fire, foon confolidates
the torrent of burning matter, which can now
proceed no farther, but rifes up, accumultes
new ftrata, and forms a perpendicular wall
from the top of which the Java falls and applie
telf to the face of the wall thus formed,  Itis
this falling and arrefting of the burning matter
that gives i to bafaltc prifms * and their it
ed columns. Thefe prifins have generally five

, or feven fides, fometimes only three or fou,

not here inquire into the origin of the term b

which M. Defmarets of the Academy of e

i, s o have ben sppi by e s
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and fometimes eight or nine. The bafaltic co-
Jumns are formed by the perpendicular fall of
the lava into the fea, whether it falls from high
rocks on the fhore, or from a wall raifed by its
own accumulations.  In both cafes, the cold
and humidity of the water arreft the burning
matter, and confolidate its furfaces the moment
itfalls; and the fucceffive bundles or mafles of
lava apply themfelves to each other.  As the in
ternal heat of thefe maffes tends to_dilate them,
a reciprocal refiftance is created; and the fame
cfiedt is p:m!ucc(l as happens in the fiwelling of
pea ather of cyli 1 grain, when fqueez-
ed in a clofe vellel filled with boiling water,
Each of thefe grains would affume a hexagonal
figure by reciprocal compreffion. In the fame
manner, each bundle or maf of lava affumes fe-
veralfides by dilatation and reciprocal refift

and, when' the refiftance of the

bundles is fronger than the dilatation of the
bundle furrounded, inftead of becoming I

of the issbtnt
bundles, it affumes feven, eight, or nine fides,
which are always longitudinal.

The tranfverfe articulations of thefe prifma-
tic columns are produced by a caufe fill more
fimple : The bundles of lava fall not in a ‘regu=
lar and continued ftream, nor in equal maffes.

03 Hence,
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Hence, if there are intervals in the fall of e
matter, the fuperior furface of forming co-
lumn being partly confolidated, s Hollowed
by the weight of the fucceeding mafs, which
then moulds itfelf into a convex form in the cone
cavity or depreffion of the firlt. This is the
produ@ive caufe of thofe joints or articulations
which appear in the greater part of prifmatic co-
lumns.  But, when the lava falls in an unine
terrupted fiream, then the bafaltic column iy
one continued mafs, without any articulations
In the fame manner, when, by an explofion,
fome detached mafles are darted from the torrent
of lava, thefe mafles affume a globular or ellip-
tical figure, and arc even fometimes twifted like
cables. To this fimple explication, all the forms
of bafalts and figured lavas may be eafily re-
ferred.

It s to the rencounter of lava with the waves
and its fudden confolidation, that the orig o
el beld o border all the feas 2t

, is to be aferib-
lt found in
, fhow that the
iood of thefe vole
own out lava, This
it abode of the
nds now inhabited.
ats of lava are from a hundredto
d three thoufand fathoms broad, and
fi ven two
hundred

bundied feee thick: Aud, ss we luu fonnd by
experience,  that the
glafs s to that of the kgc'm iR

T3z to 236, and, that the times of their re-
fpedtive. confolidation are nearly in the fime
proportion, it is cafy to infer, that, to confoli
date the thicknefs of ten feet of or lava,
201 3 minutes would be neceffary, fince it
requires 360 minutes to confolidate ten feet
< of iron, confequently it will requi

4028 minutes, or 67 hours. cight minutes,
‘o confoidate 200 fect thick of lava: By the
fme rule we fhall find, that Eor
a2 month, will be requifite before the furface of
this lava of two hundred feet thick be fufficiently
cold to admit of being touched. Hence a year
will be neceffary to cool a lava of two hundred
feet thick, fo as to admit of being touched, with~
out burning, at the depth of one foot; a

ten feet deep, it will be fill fo warm, at the end
of ten years, as not to be tangible; and a hun-
dred will be requifite to cool it to the fame
degree in the middle of its thicknefs. Mr.
Brydone relates, that, more than four years
after the lava had flowed, in the year 1766, at
the foot of [Etna, it was not perfe@ly cool.
Maffa, a Sicilian author worthy of credit, tells
us, ¢ that, being at Catania, eight years after
¢ the great eruption in 1669, he found, that the
¢ lava in feveral places was not entirely cool .

* Voyage au §

About
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About the end of April 1771, Sir Willian
Hamilton dropt pieces of dry wood into a cres
ice in the lava at Vefuvius, and they were ine
flantly inflamed: The lava iffied from he
mountain on the 1gth of OGober 1767, and
had no communication with the fire of the vole
cano.  The place where this experiment way
made, was at leaft four miles diftant from the
mouth from which the lava iffued. - He s firmly
perfuaded, that many years are neceffury to cog)
alava of this thicknefs (about 200 feet),

T have had no opportunity of making exper
ments upon confolidation and cooling, but with
balls of fome inches in diameter. The only
method of making experiments on a larger fase
would be, to obferve lavas, and to compare the
times exhaufted in their confolidation and coole
ing, according to their different thicknefes, [
am fatisfied that thefe obfervations would cone
finm. the law L have eftablithed for the caoling
of bodies from the flate of fufion to the coms
mon temperature;; and although thefe new obe
fervations are by no means neceffary to fupport
my theory, fill they would help to fill up that
immenfe gap betseen a cannon-ball and a
planet.

It now remains for us to examine the nature
of lava, and to fhow, that, in time, it s con-
verted into fertile carth; which recalls the idea
of the firft converfion of the fcori of the prie

mitive
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mitive glafs that covered the whole furface of
the globe after its confolidation.

« Under the denomination of Tava, we com-
« prehend not,” fays M. de la Condamine, ¢ all
the matter thrown out by a volcano, fuch
¢ as afhes, pumice-ftones, gravel, and fand ; but
folely thofe reduced to a liquid flate by the
adtion of fire, and which, by cooling, form
folid mafles, whofe hardnefs furpaffes that
of marble. This reftri@tion notwithftanding,
many other fpecies of lava may be conceived,
according to the different degrees of fufion
in the mixture, the greater or fmaller quan=
tity of metal, and its greater or lefler intimate
union with the various matters. Befide many
intermediate kinds, three fpecies are cafily
diftinguifhable.  The pureft lava refembles,
when polithed, a flone of an obfcure dirty
grey colour. It is fimooth, hard, heavy, and

interlperfed with fmall particles fimilar to

black marble, and whitifh points. Tt feems
to contain metallic particles. At firft fight,
it refembles ferpentine, when the colour of
the lava does not tend to green. It receives
a pretty fine polifh, which is more ot lefs
vivid in different parts. It is made into tables,
chimney-pieces, &

¢ The coarfeft kind of lava is rugged and un-
even. Tt refembles the feoriz or drofs of
iron. The moft common fpecics holds a
¢ middle rank between the two extremes:
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 Itis that which we every where find in fage
* maffes upon the fides of Vefivius and .
¢ the adjacex:t fields, where it has run in tomrent
¢ In cooling, it has formed mafles fimilar g
ferruginous and rulty rocks, which are ofter
¢ many feet thick. Thefe. mafles are frequente
¢ ly interrupted and covered with afhes ang
¢ calcined matter. . .. . It is under fovem]
« alternate ftrata of lava, athes, and carth, fhe
¢ whole of which forms a craft of from o
o feet thick, that temples, porticos, fl.
¢ tues, a theatre, and an entire city have begy
¢ difcovered %
M. Fougeroux de Bondaroy remarks, ¢
tely after an eruption of burnt earth or
< of a kind of afhes, Vefuvius generally thros
¢ out lava, which runs down the fffures or fur.
< rows made in the mountain. ..
¢ The mineral matter inflamed, melted, and
¢ fowing,orlava properly fo called, ifucs through
¢ cracks or crevices with more or lefs impetu-
< ofity, and in greater or fmaller quantity, ac-
¢ cording to the violence of the eruption,. It
« fpreads to a greater or fmaller diftance, accord-
* ing to the degree of fuidity, and the declivity
¢ of the mountain, which more or lefs retards
 its cooling.
e

P74
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¢ 4t the foot of the mountain, and which fome~
« imes firetches as far as Portici, confifts of
¢ large heavy mafles, briftled with points on
« their upper furface. The furface which refts
¢ on the ground is flatter: As thefe pieces lic
¢ gbove each other, they have fome refemblance
« to the waves of the fea.  When the pieces are
¢ Jtger and more numerous, they affame the

ommon is that of tables or boards
¢ of greater din Some picces
feven, ght feet long, It breaks
form in cooling and conolidating.
¢ This is the fpecies of lava which is briftled
¢ with points. . «
¢ The fecond fpecies refembles great ropes
¢ Tt is always found near the mouth of the vol-
¢ cano, and appears to have been fuddenly fixed,
¢ and to have rolled before it hardened. It is
< Jighter, more brittle, more bituminous, and
¢ fofter, than the firft fpecies. i
¢ we likewife perceive that its f
¢ fo clofe and compadk. + »
¢ At the top of the mountain, we find a third

¢ another. It is coarfe, and of a reddifh violet
¢ colour. . . . Some fragments are fono-

figure of flala@ites. . .

¢ yous, and have the
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< Laflly, in certain parts of the mountain, we
< find lavas of a fpherical form, and appear tg
« have been rolled. It is eafy to conceive oy
 the figures of thefe lavas might be varied by o
¢ number of accidental circumRtances®, &,

Matter of every kind enters the compofition
of lavas. Tron and a finall quantity of copper
have been extradled from the lava found on the
fummit of Vefuvius. Some fpecimens are foin.
preguated with metallic fubftances as to preferye
the fexibility of metal. I have feen two lrge
tables of lava of two inches thick, which wee
polithed like marble, and bended with their owy
weight. I have feen others, which were bendeg
by a weight, and refumed their hotizontal po-
fition by their own clafticity.

All lavas, when reduced to powder, are, like
glaf, fufceptible of being converted, by the
intervention of water, firft into clay, and after-
wards, by the mixture of duft and corrupied
vegetables, into excellent foil. Thefe facs are
apparent from the vaft and beautifal forefls
which furround tna, and grow upon a hot-
tom of lava covered with feveral feet of good
carth: The afhes are more quickly converted
into earth than the powder of glafs or of
lava. In the craters of old extinguifhed vol-
cano’s, as well as on the ancient rivers of lava,
we- find very fertile foils. Hence the deva-
flations oceafioned by volcano’s are limited by

de PAcad. des Sciences, amnée 1766, p. 75.

fime ;
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ime; and, as Nature is always more difpofed
o produce than. to deftroy, fhc, in a few ages,
epuis.the devaftations of fire, and reflores to
the carth its former fertility by the very fame
materials fhe had employed for the purpofes of

deftrution.
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