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SOME

CONSIDERATIONS

O NoEsHE

Caufes of Earthquakes.

S the late Earthquakes in London,
A and fome other Parts of England,
have roufed the Attention of Man-
kind to confider the Caufes of them, both
in a religious and natural View: And as
in a religious View they have been confi-
dered by the Bithop of Londsn in his excel-
Jent Letter to the Clergy and People of
London and Weflminfler, which has been re-
ceived with general Approbation : So I fhall
here give a fhort Account of what feemsto
me a probable natural Caufe of them.

But I muft firft obviate an Objecion of
fome ferious well-meaning People, who are

apt
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apt to be offended at any Attempts to give a
natural Account of Earthquakes, which but
rarely happening in thefe more northern
Parts of the World, are apt to be looked up-
on as the more Miraculous.  But it ought
to be confidered, that the ordinary Courfe of
Nature is as much carried on by the Divine
Agency, as the extraordinary and miracu-
lous Events. God fometimes changes the
Order of Nature, with defign to chaftife
Man for his Difobedience and Fallies;: na-
tural Evils being gracioufly defigned by him
as moral Goods. - All Events are under his
Direction and fulfill his Will.  Onc the o-
ther Hand, there are fome who make light
of Earthquakes, becaufe they are capable of
being accounted for by natural Caufes. | But
the Hand of God is not to be overlooked
in thefe Things, under whofe Government
all patural° Agents act, efpecially ‘fuch rare
and unufual Events as Earthquakes; Ged
ufes all Creatures to be the Inftruments of
his Will, natural and moral Agents are all
under his Diretion. When he inflits a
Famine on a Nation, it is not the lefs the

_ Hand
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Hand of God, becaufe we know the na-
taral Caufes of it, viz. great Drought and
unkindly Seafons. Fire and Hail, Snow
and Vapours, and flormy Wind fulfill " bis
Word, Pfal. cxlviii, 8, Infectious Air, pefti-
lential Difeafes, and Earthquakes, however
occafioned by natural Caufes, are under the
Divine Influence.—He not only orders and
directs the Operations of Nature; but al-
fo influences the A&ions of moral Agents,
turning as he pleafes, the Hearts of the Go-
vernors of the Nations, fo as frequently to
chaftife Mankind, by that fevere Scourge,
and great Difgrace of human Nature, #Zar.
Earthquakes are not therefore to be flightly
regarded, becaufe we think we can give a
probable nataral Account of them, neither
ought we on that Account to encourage our
felves to go carelefsly on in wicked Courfes.
If national Judgments do not overtake us,
yet it cannot be long before we fhall come
into the feverer Punifhments of our future
State.  And rho’ Sentfence againft an evil
Work is not [peedily executed, tho' a Sinner
do evil an bundred Times, and his Days be

prolonged ;
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prolonged ; yet furely I know it fhall not be
well with the wicked, Eccles. viil, 11, 12, 13,

It may not be improper, on this Occafion,
to mention another conftant and uninter-
rupted Plague, in which, of late Years, we
have been and are like to continue Sufferers,
in common with many other Nations. A
Plague of all others, the greateft that ever
befel unhappy Man ; it being by far the moft
deftructive, not only of the Lives, but allo
of the Morals of Mankind, both a natural
and a moral Evil. 1 mean fermented di-
ftilled Spirituous Liquors, of all Denomi-~
nations : Did God Almighty deftroy as ma-
ny by Earthquakes, as are yearly deftroyed
by diftilled Spirituous Liquors, which is
probably about a Million of Perfons in a
Year, all over the World ; how great a
Terror and Confternation would it caufe
every where! But alas! with what Un-
concernednefs, with what Calmnefs and even
Complacency, is this enormous both natu-
ral and moral Evil received and even fofter-
¢d amongus? Infomuch, that it is now by

a juft
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a juft Judgment, become the Curfe and the
Punithment of the World, even the greateft
that ever befel Mankind. Notwithftand-
ing which this inchanting Syren fo be-
witches and infatuates the Nations, that it
fpreads its baleful Influence far and wide,
making yearly farther and farther Devafta-
tions, both of the Lives and Morals of
Mankind, and even debafing the Breed of
Man,

As to the Affair of Earthquakes, particu-
larly that which happened at London, March
8, 1749-50. about 20 Minutes before Six
in the Morning, I being then awake in Bed
on a ground Floor, near St. Martin's in the
Fields Church in Londonn, very fenfibly felt
the Bed heave, and confequently the Earth
muft heave too; there was an obfcure rufh-
ing Noife in the Houfe, which ended in a
loud Explofion up in the Air like that of a
fmall Cannon. The whole Duration from
the Beginning of the Earthquake to the End
was 3 or 4 Secondsof Time. The Soldiers
‘who were upon Duty in St Fames's Park,

| B and
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and others who were up, faw a blackith
Cloud, with confiderable Lightning, juft
before the Earthquake began; it was alfo .
very calm Weather.

And in the Hiftory of Earthquakes it is
obferved that they generally begin in calm
Weather, with a black Cloud ; and when
the Air is clear juft before an Earthquake,
yet there is then often Signs of plenty of in-
flammable fulphureous Matterin the Adr, fuch
as Ignes fatui, or Jack-a-Lanterns, and
the Meteors which are called falling Stars,

Now I have fhewn many Years fince, in
the Appendix to my Statical Effays, Expe-
riment 3, page 280. the Effet that the
Mixture of a pure and a fulphureous Air
have on each other, wiz. by turning the
Mouth downwards into a Pail of Water, a
Glafs Veflel of a Capacity fufficient to hold
about two Quarts, with a Neck about
twenty Inches long, and two Inches wide ;
then by putting under it in a proper Glafs
Vellel with a long narrow Neck, a Mixture

of
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of Agua fortis, and pounded Pjyrites, viz.
the Stone with which Vitriol is made;there
will be a brifk Ferment, which will fill the
Glafs with reddifh fulphureous Fumes, which
by generating more Air than they deftroy,
will caufe the Water with which the whole
Neck of the Glafs Veflel was filled, to fub-
fide confiderably. When the reddith ful-
phureous Air in the upper Part is clear, by
ftanding two or ‘three Hours ; if then, the
Mouth of the inverted Glaf is lifted out of
the Water, fo asto let the Water in the
Neck of the Glafs fall out; which fup-
pofing it to be a Pint, an equal Quantity
of freth Air will rufh in at the Mouth of the
Neck of the Veflel, which muft immediate-
ly be immerfed in the Water, And upon the
Mixture of the freth Air, with the then
clear ‘fulphureous Air, there will inftantly
arife a violent Agitation between the two
Airs, and they will become from tranfparent
and clear, a reddi(h turbid Fume of the Co-
lour of thofe Vapours, which were feen
feveral Evenings before the late Earthquakes.
During which Effervefcence a Quantity of
| B2 Air
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Air nearly equal to what freth Air was let
in, will be deftroyed, which is evident by
the rifing up of the Water in the Neck of
the Glafs almoft as high as before. And if
after the Effervefcence of the mixed Airs
is over, and become clear again, freth Air
- be admitted as before, they will again grow
-r;ddi{h and turbid, and deftroy the new ad-
mitted Air as before ; and that after feveral
repeated Admiffions of Air. But after each
Readmiffion of freth Air, the Quantity de-
ftroyed will be lefs and lefs, till no more
will be deftroyed.  And it is the fame af-
i_r:r ftanding feveral Weeks, provided in the
mean Time too much frefh Air bad not
been admitted. Now I found the Sum to-
fal of the freth Air thus deftroyed to be
nearly equal to the firft Quantity of the
fulphureous Air, 1in the inverted Glafs.

Since we have in this Experiment, a full
Proof of the brifk Agitation and Effervefcence,
@vhich arifes from the Mixture of freth Air,
with Air that is impregnated with fulphure-
ous Vapours, which are raifed from feveral
= inst mineral
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mineral Subftances, efpecially. from the
Pyrites which abound in the Earth, may
we not with good Reafon conclude, that
the irkfome Heat which we feel, in what
is called a clofe fultry Temperature of Air, is
occafioned by the inteftine Motion, between
the Air, and the fulphureous Vapours which
are exhaled from the Earth? which Effervef-
cence ceafes as foon as thefe Vapours are
equably and uniformly mixed with the Air,
as happens alfo in the Effervefcences and Fer-
ments of other Liquors. The common
Obfervation therefore, that Lightning cools
the Air, feems to be founded on good Rea-
fon ; that being the utmoft and laft Effort
of this Effervefcence.

May we not hence alfo with good Pro-
bability conclude, that the firft kindling of
Lightning is effected by the fudden Mix-
ture of the pure ferene Air above the Clouds,
with the fulphureous Vapours which are
fometimes raifed in plenty, immediately
below the Clouds; the moft dreadful
Thunders being ufually when the Air is
- very
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very black with Clouds, it rarely thunder-
ing without Clouds ? Clouds ferving in this
Cafe, like the above mentioned inverted
Glafs, as a Partition between the pure and
fulphureous Airs, which muft therefore up-
on their fudden Admixture, thro the In-
terftices of the Clouds, make, like the two
Airs in the Glafs, a more violent Effervef-
cence, than if thofe Airs had without the
Intervention the Clouds more gradually in-
termixed, by the conftant more gradual
Afcent of the warmer fulphureous Vapours
from the Earth, a Defcent of the cold ferene
Air from above, And tho’ there was no
luminous Flath of Light in the Glafs, yet
when fuch f{udden Effervefcence arifes, a-
mong a vaft Quantity of fuch Vapours in
the open Expanfe of Air, it may, not im-
probably, acquire fo rapid a Velocity, as
to kindle the fulphureous Vapours, and
thereby become luminous.

And fince from the Effe@s that Light-
ning is obferved to have on the Lungs of
Animals, which it often Kkills, by deftroy-

lﬂg
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inig the Air’ s Elafticity in them, as alfo from
its burfting Windows outwards, by deftroy-
ing the Air’s Elafticity on the outfide of thofe
Windows.  Since, I fay, it is hence proba-
ble, that the fulphureous Fumes do deftroy
a great deal of elaftick Air, it fhould there-
fore caufe great Commotions and Concufli-
ons in the Air, when the Air rufhes into
thofe evacuated Places, which it muft ne-
ceflarily do with great Velocity. Dr. Papin
has calculated the Velocity, with which
Air rufhes into an exhaufted Receiver, when
driven by the whole Preflure of the Atmo-
{phere to be at the Rate of 1305 Feet in a
Second of Time, which is at the Rate of
889 Miles in an Hour, which is near 18
Times a greater Velocity than that of the
ftrongeft Storms, which is eftimated to be
at the Rate of 5o Miles in an Hour *,
Hence we fee that an outrageous Hurricane
may be caufed by deftroying a {mall Pro-
portion of the Elafticity of the Air of any
Place in refpect to the Whole. No wonder

¥ Lowthorp’s Abridgment, Philof. Tranf, v. 1. p. 586.
then
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then that fuch violent Commotions of the
Air fhould produce Hurricanés, and Thun-
der-fhowers, efpecially in the warmer Cli-
mates, where both the fulphureous and
watry Vapours, being raifed much higher
and in greater Plenty, caufe more violent

Effects.

Monfieur de Buffon, in his natural Hi-
ftory and Theory of the Earth, mentions
black dark Clouds in the Air, near the tem-
peftuous Cape of Good Hope, and alfo in the
Ocean oft of Guinea, which are called by
the Sailors the Ox’s Eye, which are often the
Fore-runners of terrible Storms and Hurri-
canes; whence it is to be fufpeted, that
they are large Collections of fulphureous Va-
pours, which by deftroying fuddenly a
great Quantity of the elaftick Air, caufe
the ambient Air to rufh with great Vio-
lence into that Vacuity, thereby producing
Tempefts and Hurricanes. And off the
Coaft of Guinea they have fometimes three
or four of thefe Hurricanes in a Day, the
¥Fore-runners of which, are thefe black ful-

I phureous
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phureous Clouds; with a ferene clear Ait
and calm Sea, which on a fudden turns
Tempeftuous on the Explofion of thefe ful-
phureous Clouds. And at Ffamaica they
never had an Earthquake when there was a
Wind to difperfe the fulphureous Vapours.

In like manner we find in the late Earth«
quakes at London, and in the Accounts of
many other Earthquakes; that before they
happen there is ufually a calm Air with a
black fulphureous Cloud, which Cloud
would probably be difperfed, like a Fog,
were there a Wind ; which Difperfion would
prevent the Earthquake, which is probably
caufed by the explofive Lightning of this
fulphureous Cloud ; being both nearer the
Earth than common Lightnings, and alfo
at a Time when fulphureous Vapours are
rifing from the Earth, in greater Quantity
than ufual, which is often occafioned by a
long Series of hot and dry Weather, In
which combined Circumftances the afcend-
ing {ulphureous Vapours in the Earth may
probably take fire, and thereby caufe an

C | Earth
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Earth Lightning, which is firft kindled at
the Surface and not at great Depths, as
has been thought, whofe Explofion is the
immediate Caufe of an Earthquake, *

I am fenfible that it may feem improba-
ble that the afcending fulphureous Vapours
in the Earth fhould thus be kindled; but
fince they are continually afcending thro’
the Pores of the Earth, more or lefs, for
many good and ufeful Purpofes, it is plain
there 'is room for them to pafs ; befides, as
Monf. de- Buffon fays, Naturalifts have ob-
ferved perpendicular and oblique Clefts in
all kinds of Layers of Earth, not only a-
mong Rocks, but alfo in all Kinds of
Earth, that have not been removed, as is
obfervable wherever the Earth is opened to
any Depth. Now thefe Clefts are caufed

* It is in the like Manner that thofe Meteors which
are called falling Stars, are fuppofed to kindle into a
Flame at the upper Part of a fulphureous T'rain, which
is kindled downwards into a Flame, in the fame Man-
ner as a frefh blown out Candle is inftantly lighted
from another Candle held above it at a Diftance, in the
fulphureous inflammable Smoke of it.

by
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by the drying of the feveral horizontal Lay-
ers of Earth ; and will alfo be confiderably
the wider in long dry hot Seafons, which
are ufually the preparatory Forerunners of
Earthquakes. And the Explofion of the ful-
phureous Vapours may probably widen
them more.

It is very obfervable that even Volcano’s,
in the Opinion of Borelli and other Natura-
lifts, began firft to kindle near the Surface
and Top of the Mountains, and not by the
fermenting of the Pyrites and fulphureous
Vapours in the Caverns, in the lower Parts
of the Mountain. Monf. de Buffon fays,
that Earthquakes are moft frequent where
there are Volcano’s, fulphureous Matter a-
bounding moft there ; but that tho’ they
continue burning long, yet they are not
very extenfive. But that the other fort of
Earthquakes, which are not caufed by a
Volcano, extend often to a great Diftance.
Thefe are much longer Eaft and Weft, than
broad North and South ; and thake a Zone
of Earth with different Degrees of Force in

Cz2 different
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different Parts of their Courfe, viz. in pro-
portion to the different Quantities of explo-
five fulphureous Matter in different Places,
Thefe kind of Earthquakes are obferved to
be progreffive, and take Time to extend to
the great Diftances, fometimes of fome
Thoufands of Miles. They are an inftan-
taneous Explofion in every Place, near the
Surface of the Earth; and therefore do not
produce Mountains and Iflands near other
Iflands as Volcano’s fometimes do.

The Earthquake in London, Mareh 8.
was thought to move from Eaftward to
Weftward. Monf. d¢ Buffon mentions an
Earthquake at Smyrna in the Year 1688.
which moved from Weft to Eaft, and in
the Earthquake at Londsn on the eaftern
Side, And accordingly it was obfervable
that the reddith Bows in the Air, which
were feen feveral Days before that Earth-
quake, arofe in the Eaft, and proceeded
Weftward. It was obferved after the Earth-
quake at Swmyrna, that the Caftle-walls,
which run from Eaft to Weft, were thrown

s A down
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down, but thofe from North to South ftood.
And that the Houfes on Rocks ftood better
than thofe on Earth *, It was obferved
that the Waters turned foul the Day before
an Earthquake at Boulegne in Italy, which
was probably occafioned by the Afcent of
great Plenty of fulphureous Vapours thre’
the Earth,

As to the hollow rumbling Noife which
is ufually heard in Earthquakes, it feems
not improbable, that it may be occafioned,
by the great Agitation, that the EleGrical
Athereal Fluid is put into, by fo great a
Shock, of a large Mafs of the Earth. For
if the little Motion of a fmall revolving Glafs

* Monf, de Buffon relates, that the Vibrations of the
Earth in Earthquakes, have commonly been from
North to South, as appears by the Motion of the Lamps
in Churches; which makes it probable that tho’ the
Progrefs of the Earthquake at Smyrna was from Weft
to Eaft, yet the Vibrations of the Earth might be from
North to South, and thereby occafion the falling of the
Caftle-walls which run from Eaft to Weft; but not
thofe which run from North to South. A probable
Argument that as the freeft Paffage, fo the greateft Ex-
plofions were made in the Clefts of the Earth, which
run Eaft and Weft, which would make the Vibrations

anth and Sﬂuth- :
Globe,
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Globe, can excite it to the Velocity of Light-
ning, and that witha Force fufficient to kill
Animals : How much greater Agitation
may it probably be excited to, by the ex-
plofive Force of an Earthquake? The Ex-
plofion of a Cannon in St. fames's Park, 1is
obferved to eleGrify the Glafs of the Win-
dows of the Treafury, And what makes it
ftill more probable, is, the Analogy that
there is between them in other refpe@s: For
as the ele@rical Flath rufthes with the Ve-
locity of Lightning, along the moft folid
Bodies, as Iron, &¢. and as I have feen it
run only on the irregular gilding of Leather,
fo, fuch folid Bodies are obferved to be the
Conductors of Aereal Lightning, which
rends Oaks in Pieces, and has been known
to run along, and melt an Iron Bell Wyre
in two Sides of a Room, &¢. And accord-
ingly it was obferved in the great Earth-
quake in ‘famaica, that the moft tremen-
dous roaring was in the rocky Mountains.
And in the late Earthquake of March 8,
in London, the lowdeft Explofions were
thought to be heard, near fuch large Stone

" Buildings,
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Buildings, as Churches, with lofty Steeples
and Spires. I who lay in Duzke’s Court near
St. Martin's Church, and was awake all the
Time of the Earthquake, plainly heard a
loud Explofion up in the Air, like that of
a fmall Cannon, which made me conjecture
that the Noife was owing to the rufhing off,
and fudden Expanfion of the electrical
Fluid at the Top of St Martin’s Spire ;
where all the ele@rical Effluvia which af-
cended up along the larger Body of the
Tower, being by Attraction ftrongly con-
denfed, and accelerated at the Point of the
Spire, as they rufhed off made fo much the
louder expanfive Explofion.

Pk N I8,












