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XXXIL
The Rev. Wm. Stukeley M. D. F.R. S. te
the Prelident, concerning the Caufes of
Earthquakes §.

Read April 5. M MGG all the Appearances of
5o Nature, which arc the Subjeés of
the Inquirics of the Royal Society, none would
more fenfibly affect the Minds of contemplative
Perfons than that of an Earthquakes; efpecially to
us in this Country, where they {o {cldom happen.

WhenT had the Honour latt Thnrfday * to iay my
Thoughts upon it before the Ssciezy, T found that
fome worthy Members had not fully enter’d into
my Way of Reafoning; nor with that Scrioufnefs
fo awful a Subje& rcquird: Thercfore I judgd it
neceflary to treat upon it in a more diffufive man-
ner; and with fome turther Confiderations relating
to that Argument.

Amoeng the numerous Accounts received here,,
and Obfervations npon the Manner of it, 1judg’d it
became the Sociery to inquire into the Caufe of
fo extraordinary a Motion, of which we could not
have form’d a proper Idea, had we not repeatedly
both feen and felt it,

The Nortions of the Antients are fufficiently
knowns nor have the Moderns any-way improv’d
upon them, any further than by fome chymical
Mistures.  The vuigar Opinion goes no deeper
than fome Caverns, not far below the Surface of
the Earth; wherein are ingender’d Vapours, Ex-
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plofions, Fermentations, and Fires from inflammable
Minerals, that caufc thefe Convulfions of the Sur-
face.

I fhall not pretend to deny, that there may be

uch Vapours, Fermentations, Rarefaltions, and jin-
ﬁm}mable Subflances, and 1&ual Fires, in the Bowels
of the Earth, and that there may be fome Caverns
under-ground, as well as we find fome fcw above-
ground, Pool’s Hole, Okey Hole, and the like, in
mountainous Countrics. We kunow there are hot
Springs running continually, and Fuicano’s fre-
quently belching out Flames and Smoke; and to
thefe, moft probably, fome fmaller Earthquakes are
owing.

But thefe Matters are very rare, much rarer than
Eaithquakes, both as to Time and Place. Vefisvius
in Italy, and in that Part of it abounding with
Mines of Sulphur; ¢ Zitna in Sicily ; fome on the
great Andes Mountains in America, and the like,
The Scarcity of them, in my Opinion, is {o far
from being a Proof of the genecral cavernous State
of the Eauh, that it Pronmv proves the contrary.

How many thoufand A\.res of Coal-Mines, Stone-
Pits, and the like, do they daily work in England,
and have done for Ages? [ have been myfelt 100
Yards deep in a Salt-Rock., I have waiked half a
Miie lengtawife, dire@ly into the Earth, and un-
der the Zed of the Ocean: But we never hear, from
tiie many Hundreds of Thoutands of ‘sVorkmcn in
:his kind, of the cavernous State of the Earth,

On the contrary, by their hard Labour they con-
fefs it far otherwifs, Nor have we any Reafon, in
England, 1o beiieve there are great Minaes of Sulphur,

and



[ 659 ]
and inflammable Minerals : Nor, if there were, could
they burn, and caufe Convulfions of the Earth, un-
lefs therc were proper Cavities, and Conveyances
of Air; as in Coal-Pits, when fet on firc.

But even from thefe Coal-Pits, when fired, do
we ever find any thing like an Earthquake produc’d?
Nor did we obferve, in thele two lalt Earthquakes,
any Fire, Vapour, Smokec, or Smell; or any kind
of Eraption in the leaft, in fo great a Struggle of
the Superfice, as affetted a Circle of 30 Miles in
Diameter.

Indeed this Confideration alone, of the Extent of
this Surface, is fuflicient to overthrow any Suppo-
fition of Earthquakes being chiefly owing to fubter-
ranecous Vapours. For it cannot poflibly be ima-
gined, that fuch can have fo immenfe a Force, as
to a& upon that Compafs inftantancoufly, all at once,
and never break Ground, fo as to be difcoverable to
Sight or Smeil.  Many Accounts we have of a little
Firc-ball burfting in the Air, at a grear Diftance,
and inftantly propagating a fulphurcous Smell all
around it for Miics.

If the Motion of a Supcrficies of 30 Miles Dia-
meter was owiirg to Fumces and Vapours, we ought
rcafonably to find fome great Difcharge of them,
like a Coal.Pit fired : The Operation of it cught to
be Hours and Davs in Continuance, not inftantane-
ous: And the Evapor:tion of fuch a Quantity or
inflammable Matter requires a long time to evacuate
itfelf.

There is another Argument, which, in my Opi-
nion, uttcrly overthrows theic Suppoflitions: and
that is, a due Confideration of Springs, If we would
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form any tolerable Idca of the Nature of Springs
and Fountains perpetually flowing, and thar (gene-
rally fpeaking) from the Creation of the World,
we mufll needs conceive, that Gop ALMIGHTY
has laid their Pipes and Canals in the Earth like
as he has planted the Veins, Arteries, and Glands,
in an animal Body 5 and that likewife thcy are moie
and more ramify’d, as they nearcr approach the out-
ward Shell of the Earth.

The Workmen in Coal-Mincs, and the like, ne-
ver fail to mcet with the Veinsof Springs every-
where: They that dig for Wells feidom fail of
finding Water every-where. The Colliers are ob-
jiged to drain, at very great and continual Expence.
N Circumftance not very favourable to fubterrane-
ous Fires.

Now it is apparent enough, that the Hypothe-
fis of Vapours, and fuoteuaneous Fermcntations,

\ploLons, and Eruptions, being the Caufe of
Earthquakes, muft ab!olutcly ruin thc whoic Syftem
of Springs and Fountains, where-ever it ~has once
boen.  DBut this is quite contrary to Falt; cven
where an Earthquake has been repeatedly; for In-
ftance, from home.

On’ Ve ednefday, April 6. 1§80. about 6 in the
Evening, juft fuch another Earthquake was felt in
London, and around it, as thefe two we have fzen.
Another, exactly fimilar, in 1692. Inall thefe 4 no
Houfes thrown down, nor any Springs dittutb’d there-
by : No fenfible Eruptions or Smuclls.

Thefe Confiderations I apply only to this litile
inconfiderable Space of a Circle of 30 Miics Dia-
meter,  But what is that to the Appearance of fome

Earthquakes
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Earthquakes wercad of inHiftory ? In the Year of our
Lord 17. no lefs than 13 great and noble Cities of
Afia minor were deftroy’d in one Night. The Fa&
is (o notorious, that fome Petfons here prefent have
feen a vatt Block of white Marble, now flanding
ear Naples, being the Pedefta]l of a Colofs Statue
of Tiberius the Emperor, having carv'd on it, in
Baflo relieva, the Genius's of all thofe Citics, with
therr Names; which weie rebuilt by that Emperor.

Without going {o far, we may fce another Evi-
dence ot it, a Coin of that Empceror ftruck upon i,
with this Infcription,

CIVITATIBUS ASIAE RESTITVTIS,

I bave one of them in large Brafs, which was
found at Co/lcheffer.

The Compafs of this Earthquake may be rec-
kon'd to take up 300 Miles in Diameter. How can
we poflibly conccive the A&ion of any fubreira-
ncous Vapours to produce fuch an Effed, asinftan-
tancoufly o demolith all thefe Cities ? And that fuch
an Accident fhould never happenafter? How comes
it to pafs, that the whole Country of A7z minor
was not at the tame time detroy’d, its Mouncains
renverfed, its Fountains and Springs broken up,
and ruin’d for cver, and its Rivers difannull’d ?
Inflead whereof, we find nothing fuffer’d, but thole
Cities ; no Kind of Alteration in the Surface of the
Country, which remains the fame to this Day,

From theic Confiderations therefore, i cannot
perfuade myfelf cafily to enter into the Opinion of
Earthquakes gemerally arifing from pent-up Vapour;

and
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and Eruptions. I know there are many {trange
Relations of Etfedls of fubterrancous Fires, told by
Authors that deal pretty much in the Marvellous,
and whofe Minds were prepofleficd with thofe vul-
gar Notions. My Conceptions of the, Matter are
deriv’d from thc more general Appearances, and
what we have feen and felt ourfelves.

After we have treated this Argument in a fuper-
ficial View, we muft goalittle deeper. If wewould
confider things like Philofophers, let us propofe to
ourfelves this Problem ;

Wiere is the Powwer tobe plac’d, that is requir'd
to move a Surface of Earth 30 Mil.s in‘Dia-
meter 2

To anfwer this, confult the Engineers, and thofe
that make Mines in the Sieges of Towns. They
will acquaint us, that the Effe@ of Mines is pro-
duc’d in Form of an inverted Cone: And that a
Diameter of 30 Miles in Bafe, will reqrire an Axis
of 15 or 20 Milcs to operate upon thait Bafc, fo as
to fhake it, at leaft. So thar the Vapours, and w hat.
ever Power we propofc to operate upon that Bafe,
according to the foregoing Hypeothcfis, in order to
form the Appearance of an Earthquake, muft beryg
or 20 Miles deep in the Earth.

But what Mind can conceive, that any natural
Powcr is abic to move an inverred Conc of folid
Earth, whofc Bafc is 30 Miles in Diamcter, and
Axis 20? Or, was it poilible, would nor the whole
Texture of that Body bc quite difturb’d and fhat-
ter'd ; efpeciaily in regard to its Springs and Foun-
tains? But nothing like this is ever found to be the
Confequence of an Earthquake, tho” fatal to Citics.

Apply
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Apply this Reafoning to the Earthquake of /2
minor ; and this vigorous Principle muft lic ar leaft
200 Miles decp in the Ground. Enough to fhew
the Abfurdity of it. A Conc of 300 Miles Diame-
tcr at Bafe, and 200 Miles Axiss [ dare be bold to
fay, thac all the Gunpowder made fince its Inven-
tion, put together, would not be able to move i,
How much lefs would pent-up Vapours ?

And, could it be admitted as a thing poflible,
will any ont be perfuaded, that fuch a {Ubterrane-
ous Tumulr, of fo valt an Extent, will be no-ways
injurious ro the internal Syftem of Springs and Fonn-
tains? We may as well imagine, that we may ftab
a Main 100 umes, and never touch a Vein or Arcery.

In an Age when Eleé&tricity has been fo much
our Entgrtalmncnt, and our Amazement ; when we
arc become fo well acquainted with its tupendous
Powers and Propertics, its Velocity, and inttanta-
ncous Operation, thro’ any given Diftances; when
we fee,-upon a Touch, or an Approach, between
an Elcéric and a Won-eledtric, what a wonderful
Vibracion is produced, what a Snap it gives, how a
fambent Flame breaks forth, how: violent'a Shock;
is it to be wonder’d at, that hitHer we turn our
Thoughts, for a Solution of the prodigious Appear-
ance of an Earthquake?

It is every body’s Obfervation, that therc never
was a Winter like the paft, for Warmth and Dri-
nefs, Thunder and Lightning very uncommon then s
for Corufcations in the Air, juftly thought to be
cle@rical 5 cfpecially for that call'd Aurora anftralis;
the Wind coartinually South and South-welt, and
that without Rain, which is ynufual. This S(atc.

of
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of the Atmofphue had continued § or 6 Months, be-
fore the firft Earthquake: Is it not hence reafonable
to conclude, that the Earth muft, efpecially in our
Region, be brought into an unufual State of Elcc-
tricity ; and, confequently, wanted nought, but the
Approach of a non-cleétric Body, to rvroducc the
Snap, and the Shock of Eleftricity ?

That the Earth was in that vibratory and eleftric
State, we have further Reafon to conciude, from
the very extraordinary Forwardnefs of all the vege-
table World with us. Every one knows, that, at
the End of February, all forts of Garden-ftuff,
Fruits, Flowers, Trees, were as forward as, in other
Years, in the Middle of Aprél. Conformable to
which, Experiments abundantly thew us, that elec-
trifying of Plants quickens their Growth; for the
fame Reafon as in Animals it quickens the Pulfe,

Any folid Matter is capable of being put into a
State of Eleéricitys fuch as iron Guns; and the
nore fo, by reafon of their Solidity : And in pro-
portion to it is the Greatnefs of the Snap, and of
the Shock; and a kind of lambent Flame ifl.es
out of the Point of Conta&t; and Likewifc fome-
what of the fulphurcous Smell. So that if both
Flame and Smell were difcernible in an Earthquake,
it is to be found, without going to the Bowels of
the Earth.

As to the immediate Caufe of this wonde:ful
Appearance of an Earthquake, I hinted that it was
owing to a noan-cleétric Body coming near or touch-
ing the Earth, when in its cleérify’d State; which
may be a Shower of Rain: And the learned Dr.
Childrey oblerves, that Earthquakes always fucceed

Rain:
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Rain, A fudden Tempelt of Rain, in the Time of
a great Drought.

At the famce time that the Force of Elc@iicity in
Solids is as the Quanrity of Matrer, we fee moft
cvidently, that Watcr is cqually forcible in flrength-
cning and condudting it, and that in proportion to
its Quantity : Which very much juftifics my Obfer-
vation, that moft frequent Earthquakes have falien
upon maritime Places.  And I find the fame Obfer
vation is madc betore me by Aeofie and ‘Doliitle,
who wrote on that in 1692, and othcrs. In the
dreadful Caraftrophce of Port-royal, it is notorious,
that its Violence was chicfly ncac the Sca: And
even in thofe fo latcly fele by us, they were fenfibly
morc violent toward the River, than further from
it.  And in that Earthquake in Ezgland, in 1692.
(which was very much like that we arc treating of )
there were no Houfes thrown down, nor Perfons
kill'd 5 but it rcach’d more particularly Sandwich,
Deatl, Dover, Sheernefs, Portfmouth, and the ma-
ritime Parts of Folland, Flandcrs, and Normandy.

In this that happen’d lalt Surnday at 6 in the Even-
ing at Bath, it was felt particularly at Portfinguth,
the wholc Ifle of Wight, and Terfey.

If we look into anticnt Hiftory, we find, in the
197th Year before Chrift, an Earthquake thook ter-
ribly the Ifle of Rhodes, damagd many Cities, and
fomc were {wallow’d up.

17 Ycars before Chrift, many Citics in the Iflc of
Crprus were deftroy’d.

6 Years before Chrilt, the Iflc of Coos was mol}
vchemently affliGted.

Qgqqgq - During
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Duting the Pelopounefian War among the Greeks,
the Ifle of Delos was afilicted, and thc molt beau-
tiful Temple of Apells thrown down,

Soon after, the City of Lacedemon was totally
dcftroy’d.

A. D. 79. three Citics in Cyprus were over-
thrown.

A. D. 182. the City of Smyrna was ruin’d.

Conflantinople has often fuffer'd 5 particularly in
1§09. 13000 Pcoplc overwhelm’d.

A D. 1456. in the City of Naples 40005 Pco~
ple were dcfiroy’d.

In 1531. at Lisbon, 1400 Houfes were thrown
down, and ncar as many fhatter’d.

In the Time of Valens the Emperor, a terrible
Earthquake happen’d in Crete, whereby 100 Citics
were dceftroy’d.

But Inftances enough, to fhew what Taim’d at,
that maritime Places ar¢ moft {ubje¢k : Which is no
contemptible Argument in Favour of Elc&ricity s
when both the Solid of the Earth, and the Quan-
tity of the Water, concur to. make the Shock ex-
altly, as in common cletrical Expcriments.

The Gardencr in the Zemple Garden obfcrv’d the
Sound to roll from the Watcr-fide toward Temple-
Bar, before the ceafling of the Nodding of the Houfcs ;
juft as the ele&rical Snap precedes the Shock. Others,
that write upon Earchquakes, commonly obferve,
that the Noife precedes the Shock.  But it is obvious
it mult be quite the contrary, did the Concuflion
Jepend on a fubterrancous Eruption.

We may well cnouzh expett, that burfting Va-
pours, and fubterrancous Explofions, fhould dlipcrfc

cvery
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every thing that happen’d in their Way into the
Air: But, in my Apprehenfion, it is not pofli-
ble for us to imagine any thing to produce fuch a
Wibration as we felt, but Elc&rxcuy

Scveral People felt Pains in their Joints, Rhcuma-
tifm, Sicknefs, Head ach, Pain in their Back, Colic,
hyﬂcnc and nervous Dxfordcx for the whole Day
after, and longer (efpecially weak Conflitutions),
exaltly as upon Elc@rification ; and to fome it has
prov’d fatal.

Upon this Principle alone can we account for the
Fifhces leapxwr out of the Ponds; or a fort of Thunip
felt at the Bottom of a Boat. Nay, we are told of
Earthquakes felt at Sea, far ditant from Land : Which
arc cafi'y folvd by an cle@rical Shock imprefs'd
upon the Watcer: But we cannot calily fec Vapours
and Fires refiding at the Bottom of the Occan,

From ele@rical Vibration alone can we account
for that Obfcrvation of Springs and Fountains be-
ing no-ways damaged after an Earthquake. Idoubt
not buat they run morc plentifully at that time; jult
as the Blood circulates quicker upon Ele&rification.

From Elcltrification only can we account for this
Particular: The Walls of Weftminfier Hall are of
no mecan Thicknefs; yet thofe that fat with their
Backs to it, during the Shock, all rclate that it
fcem’d to puth toward them with great Force.  So
in that of 1692. at Deal, the Wall of the Cattle,
which is of an extraordinary Thicknefs and Strength,
fhook fo much, that the Pcople living in it cxpeGted
it would have fallen on their Heads.

For thus the Force of the cleétrical Shock is pro-
portionate to the Quantity of the Solid. And were

Qqqq 2 Fumcs
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Fumes and lambent Flames {een to iffue out of the
gaping Ground on thefc Difafters, as Relations tell
us, we juftly may pronouncc them to be purely the
Effedt of Eledtricity.

It muit be accounted no inconfiderable Argument
in Favour of our Hypothefis, that the Northern
Rigions of the World are little fubje¢t to Earth-
quakes, in comparifon of the Southern; where the
Wagmth and Drinefs of the Air, {0 neceflary in
Eleétricity, is common. Notwithftanding that we
have a Vulcano in Ireland, yet we hear not of Earth-
quakies frequent in that Latitude of the Globe.

But whether our Conjcétures upon this important
Affair be well founded or no, it ccrtainly becomes
a Chriftian Philofopher, whillt he is inveftigating
matcrial Caufes, to look up to the moral Ufe of
them; for, in reality, every thing in the whole
World was ultimately made for that Purpofe. And
of all the great and public Calamitics which affecy
us Mortals, Earthquakes claim the fisft Title to the
Name of W arnings and Judgments s none fo proper

to threaten, or to “execute Vengeance : Nor has any

other thofc anncxed Terrors, fo much of the un-
ufual, the unavoidable, and the horrible Apprehen-
fion of becing cruld to Death, or buried alive.

I cannot but infift upon my former Obfervation
to be juft, that Earthquakes proclaim themfelves
to Mankind in this Light ;5 becaufe peculiarly di-
rected to great Citics and maritime; abounding with
Wealth and Luxury. It would be childith to make
a‘long Recital of Particulars from Hiftory ; for had
we no other fort of Notices of Earthquakes? Look
upon thofe two Shocks we have felt. We ov;rlu,

that
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that Hamflead-Heath, and Finchley-Common, and
Kennington Common, may have been atfe@ted with
it; yet it is notorious, that Londor was the Gentres
the Placc to which the Finger of Gop was pointed.

XXX1V

Some Confiderations on the Caufes of Earth-
quakes. By zbe Rev. Stephen Hales,
D.D. and I.R. S.

Read April 5. S the late Earthquakes in London,

1750 and fome other Parts of England,
have roufcd the Attention of Mankind, to confider
the Caufes of them, both in a religious and natural
View: And as in a rcligious View they have been
confidered by the Bithop of Loendon, in his excellent
Letter to the Clergy and Pcople of London, which
has been reccived with gencral Approbation: So I
fhall here give a fhort Account of what feems to
me to be a probable natural Caufe of them.

But I muit firft obviate an Obje&tion of fome ferioys
well-meaning Pcople, who are apt to be offended
at any Attcmpts to give a natural Account of Earth-
quakes; which, but rarcly happening in thefe more
northern Parts, are apt to be Jooked upon 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 mira-
culous Events.  God fometimes changes the Order
of Nature, with Delign to chaftifc Man for his Dif:

obedience



