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p R E 
HE memorable earthquake 'vhichfpread 
defolation along the Atlantic coaft in 

I 7 55, and the late frequency of fu eh cotnmo": 
tions, in a Ieffer degret;, all over Europe, put 
the editor of thefe fheets up n exhibiting 
fuccinct accounts of the like events in pafi: 
times, with the fentiments of the befl: natu
raliil:s as to their caufes: In the courfe whereof 
he has retained entirely the facts, arguments 
and conclufions of the authors from whe'nce 
ne has extraB:ed his colleCtions, and that almoft 
in their own words; \vithout ever prtfumin g 
to criticife any hypo thefts, much lefs to .obtrude 
one of his own. 

Thus, he hopes, he has furnilhed a repertory 
of all that has been written of earthquakes and 
their caufes, to be read over at leifure, or rea-
4ily con(ulted, by the help of a very copiops 
index. . 

In the annexed account of the laft great 
earthquake he has chofen a kind of alphabe
tical arangement, for the eafier turning to its 
ph~nomena in particular places; all ,vhich, he 
has very carefully collected from the Philofo
phical Tranfa8:ions of the Royal Society, and 
other litterary memoirs and authentic vouchers; 
and which, as our very fagacious Dr.lfooKE 
rightly obferves, Jhould ever be regi)lred as foon 
as the objerrJ·ations occur; becauje qj' the frailty 
if the memory, and the great )ignijicancy there 
tnay be in jome ql the 1JU'anfjl and finallefl cir
cumflances. 
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Methodical Accou11t 

0 F 

EARTHQUAKES. 

PH lE N 0 MEN A, or FACTS. 

N the 7th of July 1686 about day. 
break, between two and three in 
the morning, a great part of Ger
many and the neighbouring parts 

of Italy felt a tremulous commotion. At Altorff 
and the neareft towns of Bavaria and Suevia, 
Ratijbon, lvfemmingen, Nordlingen, with many o
thers, the inhabitants were awakened out of 
their fieep, and grievouily terrified by the rock
ing of their beds and jarring of their windows. 
In other places, as Infpruck and Venice, the tot
tering edifices threatened immediate defrruction : 
And at Iiall the walls, with many towers and 
ftately buildings were ihattered, and fe\'eral of the 
inhabitants buried or opprefs'd in the ruins ; the 
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2 A METHODICAL AccouNT of 
confternation caufing moft of the reft to betake 
themfelves to the op~n fields, where they continued 
wandering about for fome days, under the moft 
terrible apprehenfions. 

A difmal and horrible phrenomenon of nature 
this 1 though not unfrequent at other times and 
places; and therefore highly deferving the confi
deration of natural philofophers, in order to in-
veftigate its true caufes. 

May we not juftly exclaim with the eloquent 
Seneca, a '' When the world is fhaken, and the 
" folid parts of it drop afunder, when the fixed 
" blfes of the rocks are rooted up, where can 
" we hide our heads in fafety? Where fly for 
'' refuge, when the globe is falling to pieces? If 
" the ftage which fupports us, and on which ci
" ties are erected, gives away, what can admi
" nifter help? Or how can comfort be found 
'' where our fears oppofe our flight? Walls may 
" repel an enemy, and lofty towers ftop the pro
'' grefs even of armies: Havens may afford fuc
'' cour in a tempeft, and houfes fhelter from 
" ftorms and wind: Conflagrations overtake not 
'' the hafte of thofe that fly them : Subterrane
" ous vaults and caverns can fecure againft thun
" der and lightning, a fmall quantity of earth 
" bring proof againft this celeftial fire, and whole 
'' countries were never ruin'd by it: A peftilence 
" n1ay deft~oy the citizens, yet leaves the city 
" ftanding: But an earthquake is a wide-waft
" ing, implacable, unavoidable calamity!" 

~ Lib. vi. qureil:. nat. cap. 1. 

Phten. II. 
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E A R T H Q__ U A K E S. 3 
Phten. IL That a natural earthquake never ex

tended over the whole globe, is according to Sto
bteus h, an obfervation of Plato, which Ariflotle 
alfo alferts in very fignificant terms c. The fame 
thing is remarked by Metrodorus, and other anci
ent philofophers mentioned by Plutarch d, and Se-
1Uca, e who at the fame time explode the opinion 
of CJ'hales, and with reafon; that the earth may be 
liable to fluB:uations, becaufe it fwims in water, 
and that thofe· are earthquakes. 

Seneca's words are, " If the waters fupported the 
'' earth, it would be liable to univerfal concuffi
" ons, and it would be a greater wonder that it 
" !hould ever be at reft, than if it were perpe
" tually in motion." Sure enough it n1uft be 
!hock'd throughout, and not in any part alone; 
for no !hip can be toffed by halves. We conclude 
then, that there is no fuch th1ng as an univerfal 
earthquake, but that they are all particular or 
partial. 

Phten. III. As to the difference of earthquakes 
happening at different times, or of one and the 
fame with regard to various places; at fome times, 
and in fon1e particular places, they occafion a Ja ... 
titudinal and, in a manner, horizontal trembling 

b Eclog. phyf. cap. 1. Nullo recenjitorum ihi modorum 1.10-

~eri terram ftatuit, fed £v -r0 7r~v1axoSrll irro1~1!f >Wf-E'IJ'i'lll 
I > I ") I 1,\\ 1 1 ~ 1 1 I 1 / Q. 

fJ-ElJHV ~XIIi'l'JIOII. T07Z"'ll~ Cl£ ~lJI'n~ X~T ~e~'OT1-)IX tr~A£1J£tr..; GH, 

h. e. Eam in d!quRhilijfimo undequaque loco pojitam immotam mt:r
nere, loca ardem tjus aliqua rariora co1zcuti. 

c L 'b .. "' ' I ,., , ,., • 
1 • n. meteor cap. 47· xx1" (J-E~o~ oe 'JI''Y011JOH Q' 
\N N' , ,, 'I 

.-urrf-o' -rr,~ 'Y11) , xcu r.of../..~x'~ em f-A''xeov To7Z"ov. 

d Lib, iii. de placi t. cap. J 5. e N at. qua:ft. ~b . vi. cap. 6. 

B2 lll 



4 A METHODICAL AccouNT of 
in fome particular part of the earth, and its in
cumbent cities and buildings, with a certain de
gree of concuffion or !hock, which, by a peculiar 
name, Ari.ftotle calls rpof'ov, and Seneca, tremor. 
Sometimes and in certain places, the impetus is 
imprefs'd upwards, rather in a perpendicular direc
tion. .Ari.ftotle calls it t1'cpJyrc-@..., or Pulfus, and Se
neca, Juccu.ffion. This makes the earth to rock, like 
a !hip at fea, which Seneca calls inclinatio, and 
Garct:eus, fron1 Pliny, arietatio, efpecially when the 
inclination is from fide to fide ; and then it is alfo 
named e1l'nc'A£v7n~, inclinator. In all thefe cafes 
whole buildings, and even cities are frequently 
fubverted; and fometimes, efpecially in the fecond 
cafe, the earth is violently buril: afunder CenK-7n~) 
or projeCted aloft, ({3gcl.~'lJd and according to .Am
mianus Marcellinus, Brafmutias, or collapfes inwards, 
the xat1'fUX,7 Irxq of Marcellinus, and the tabes, 1"Uina, 
&c. of others. 

Phttn. IV. Thefe difrinB:ions are to be found in 
Se nee a f, and Pliny g, who likewife give their 
names h. As alfo does Ammianus lviarcellinus i. 
The earthquake we n1entioned, Pham. I. affords 
an example of thefe varieties. Here at Altorf, 
and in the neighbouring parts, we found the tremor: 
At Venice, Infpruck, &c. they felt the pulfe, or 
{uccujjion; at Hall the Jubverjion. Gaffendus take~a 
notice of one wherein nothing but a tremor was 

fenfible, on the 13th of January 1617· On the 

r Lib. vi. qureft. nat. cap. 4· 
g Lib. ii. hift. nat. cap. So. 
h Senec. cap. 21. Pliu. cap. 81.. 
1 Lib. xvii. cap. 13· 

6th 
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6th of April I s8o, all the Low Countries were 
fl1aken with a fi!ccv.f!ion which was felt as far as 
Paris, and York in Englaad: And the town of 
Artric was rocked to that degree, that £tones were 
forc'd out of the \Valls of towers and churches k. 

Gafpar· Schottus was at Rome when another hap
pened there in 1654 1• The fymptoins of the in
clination, and th~ arietatiott are defcribed by Sene
ca m, and Pliny n, which latter gives in the fame 
place an account of the claD1ing together of two 
huge tnountains with a mofr horrible noife, and 
of their receding afunder again: And the former 
relates a thing very ftrange, of the parting of the 
fquare n1arble ftones in the pavement of a bath, 
through whofe interfi:ices quantities of water ifiued 
and returned, and of their fettling in clofe order 
again. The fame authors give many inftances of 
fubverjions and ruins; as at Nicomedia in Bithynia., 
where a vafi: number of perfons were buried under 
fallen edifices 0

• Garcceus P gives the names of 
twelve cities of Ajia, which Seneca q and Pliny r re
late to have been fubverted in one night, in the 
reign of 'I'iberius: 'l'acitus r affirms the fame, with 
this addition, that thofe who artempted to efcape 
into the fields, the gaping earth fwallowed up, and 
that whole n1ountains quite fubfided , and new 
ones arofe out of the plains : We read in Sene
ca t of a commotio1z throughout Campania, which 

k 1.1eterranus. lib. x. 1 Mechan. hydr. p. 62. m Lib. 
vi. cap. 31. n Lib ii. cap. 82. o Ammian. Marcellin. lib. 
xvii. cap. IJ. ·p Meteor. p. 304. q Cap. i. r Lib. ii. 
cap. 8f. : Lib, ii. annal. 1 Lib. fupr. cit. 

fuook 



6 A METHODICAL AccouNT of 

fl1ook down feveral towns about Naples. Johnjlon 
u tranfcribes Cambden's account of a miierable de
folation which happened in England in 157 I, on 
the 21ft of March: Gajfendus w defcribes, from 
Fernerius x ; the memorable ftroke given, in one 
quarter of an hour, to all the towns, mo~ntains 
and rivers near Lima in Peru, on the z 5th of No
vember 1604: And lafl:ly, Athanafzus Kircher Y af
firms that he was an eye-witnefs, not without great 
peril to himfelf, of the fad difafl:er which b~fell 
the fine town of Euphemia in Calabria, being funk 
as it were in the twinkling of an eye, and covered 
over with a lake of ftinking water, the latter end 
of March 16 3 8 ; who adds that earthquakes ra
vaged up and down for fourteen days together a
bout that time. 

P hten. V. After thefe inftances of paft times, 
it may be proper to give a fuccinB: account of 
fome late ones, out of my collections at large, 
from the mofl: approved Dutch, French, Ita
lian and German writers. The Rimini gazettes 
related that on the 18th of April1662, during di
vine fervice, a terrible earthquake threw down 
twelve churches, and fhattered other parts of that 
city ; that it continued 'till the next Saturday and 
Su11day, whereby thirty one palaces and publici< 
edifices were demolifhed, and above 700 perfons 
killed, befides many more fadly maimed; and 
that the neighbouring cities of Faro, Pefaro, Sini-

u Adrnir. meteor. cap. 7. 
v Anirnadverf. in Diog. Laert. x. p. 1049· 
x Hydrog. lib . xv. c~p. 18. 
~ Mund, fubterran. lib. ii. 

$aglia~ 
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gaglia, &c. were not without a fhare of the cala
mity. The Journal des Sfavam for the month of 
May 1678, mentions a terrible earthquake which 
began February the sth I 66 3' about half an hour 
after five in the evening, and raged throughout all 
Canada 'till July following, tho' but for a quarter 
or half an hour together, almoft every day or night. 
Its effects were horrible, as mountains clafhing to
gether, and tumbling partly into the river St. Law
rence, and partly removed to vaft diftances with 
their trees ftanding upon thetn. Letters fr01n 
Cornelius Frank, prefident and counfellor at CJ:er
nate z, to William Maetfuyker, counfellor at Banda a, 
dated Auguft 22, 1673· make mention of two un
heard of miracles; the one of the burfting afunder 
and difperfion of the very high mountain Gammac
norra, with a violent earthquake, and fo prodigi
ous an ejection of afhes, that on the 21ft of Ma)', 
being Whit-Sunday, the air became thereby fo dark
ened, that people could fcarcely difcern one another: 
The other o f a fecond and moft ftupendous earth
quake which the inhabitants of 'Iernate were fur
prized with in the night of the enfuing Augufl, a
bout a quarter of an hour after eleven: It fplit the 
mountain of 'Ternate quite from the botton1 to the 
top on the fouth fide, and levelled the ftrong pa
lace of King Mandarfahas with the ground. At 
the fame time the fea raged fo furioufly, that 
all the vefiels in the port were in the utmoft dan
ger of being loft, and the .fhocks were ftill violent 

1(, One of the ~folrtcca ifiands. 
a Another ifiand in the Indian fea. 

. . 



g 'A IVIETHODICAL AccoUNT of 
on the firft of September, when other letters came 
away. An Italian letter of Antonio Bulij01t, to tha 
captain creneral of the kingdom of Sicily, contains 

b . 
a narrative of an earthquake at Naples on Whttjun 
Eve, June the 5th, 168 8, fo powerful that it fhook 
even the foundations of that city. The houfes 
at firft feemcd to be lifted up, and then infl:antly 
were rocked backwards and forwards with incon
ceivable violence, and to that degree, that in fome 
towns the bells ra.ng of themfdves; that particularly 
belonging to the clock of St. A1tgelo, was thrown 
a full palm out of its gudgeon. What greatly 
augmented the confternation was a horrible 
rumbling all the while, as if the world were turn
ing t1pfide down. In the month of June 1690 news 
arrived from the inand of St. Cbrijlopber in America, 
and likewife from Charles cr'own, of feveral ftone 
houfes being overfet by an earthquake, and then 
fwallow' d up; in fome places, of the earth rifing up 
in large hills, and of the finking of trees into chafms 
7 or 8 feet wide in others. The Jefuits College, and 
all other free ftone buildings in St. Chrijlophers 
were razed to the ground. Letters from Naples and 
Rome of the 3d and 7th of Feb1·uary 169 3, brought 
advice of the ruin of the cities of Catanea, .Agofla, 
and S)'1·acuje, in Sicily; alfo of Reggio, and feveral 
other places in Calabria; and that as to the reft 
of Sicif)', near one half was overturned, above 
T ooooo fouls being loft under the ruins of no lefs 
than 2 7 great towns. That at Agojla, r:t aormino, 
Syracufe and Catanea, there are fcarce any marks 
of the walls and fortifications to be feen, in which 
laft city alcne, at leaft 18oco perfons perifhed ; 

and 
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E A R T H Q__ U A K E S. 9 
and that the head of the neighbouring mountain, 
at Ieaft 6oo feet high, funk within itshollow, 
and le{t a gap fix Italian n1iles broad. 

P h:en. VI. Thefe fhocks and burfi:ings of the 
earth are accompanied with n1oft hideous crafl1-
es and bellovvings, called by the author of the 
book de Mzmdo f-GU1l:YJTfctl a-Etrrttot, and by Ammianus 
Marcellinus, Mycematite: The like noifes alfo fre
quently precede a ihock, and have been known to 
happen even when no fenfible commotion follow
ed. Pliny fays, " They are preceded or accom
" panied with a difmal found, which fometimes 
" refembles the lowings of cattle, fometimes 
" the outcries of men, and at others, the din of 
'' cla!bing arms h." And Ari.ftotle gives the like 
account, adding, with Pli1zy, <In ~ Jveu rrsurttiJv, 
' 1 \' "' ' ~ \ \ "" T7 • 2C' 7jO'YJ 7r~ yeyovctrrtv U7ro T'YJ!I Y'YJY c. r efuvzus, £Ltna, 
and Hecla confirm this; the I aft of which is faid 
to utter fuch a plaintive kind of founds, that many 
of the credulous inhabitants take them for the 
doleful wailings of wicked finners in hell. During 
the r 1 days earthquake in Sicily in the year I 537, 
the whole iiland was perpetually alarmed with hor
rible bellowings, and claps refemhling the dif
charge of large ordnance d; and Kircher affirms 
the" like of Calabris. e. 

Pbam. VII. Through thefe chafins and rend
ings of the earth, it is no uncommon thing for 
flames and fmoaky exlulations to akend, and dif
perfe thetnfelves to confiderab!e difrances; and 

b Lib. ii. cap. 8o. c Lib. ii. meteor. t. 46. d Ym·en. 
lib. i. geograph. cap. I o. prop. 5· : Loco. fupr. c:r. 

' with 



10 A METHODICAL AccouNT of 
with them ftones, and torrents of a kind of melt
ed · metal are often ejected. Sometimes thefe are 
fore-runners of the ihock, and they frequently 
continue after it, efpecially from the mouths of 
volcano's f. Cf acitus fpeaking of the great earth
quake which happened in the reign of 'l'ibe
rius, remarks effulji.ffi inter ruinas ig1zes g. So in 
the earthquake which we faid raged eleven days 
together in Sicily, the earth opened with a mighty 
chafm, from whence fire and flames iffued with 
fuch violence, that every thing within the diftance 
of five leagues from ..!Etna was totally burnt up 
in the fpace of four days: A ihort time after 
which the bafin threw out an inconceivable quan
tity of fire, fparks and allies h. Ari.ftotle produces 
fome examples of ancient times i. And Hieron. 
Welfchitts, one of a later date, of which himfelf 
was an eye-witnefs. " On the r6th of December 
'' 1631, when a very great earthquake was felt, · 
" and terrible thunderings were heard at Naples, 
" a little before the next day-break Vefurz:ius was 
" feen to blaze out, being burft open in feveral 
" places, notwithftanding the thunder and earth
" quake frill continuedk ." But befides ./Etna, now 
Monte Gibello, and Vefuvius, or V efeuvus, now 
Monte or Mcntagna di Somma, Hecla in ljland, and 
others, feveral more ignivomous n1ountains or vol
cano's have been difcovered within a few centU· 
nes. The Sulfero hill, or rather the field fum-

f Senec. lib. vi. nat. qua:ft. cap. f· g Loc. citat. h Pa-

ren. ubi fupr. i Meteor. lib. ii. t. fZ. k Itiner. 
fui. r· 8o. 

mg 
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ing and burning with fulphur near Puzzoli, called 
the Solfatara, as likewife ?trombo!i or Strongylus, 
according to Welfchius 1, was quite burnt out, fallen 
flat, and covered with the fea about 30 years ago, 
before which it was furrounded with 8 other ful
phury hills (by the ancients called lnfulte ./Eolite, 
and Vulcanite and Liparete,) one of which the fame 
Welfchius faw burning, together with Strongylus m. 

Several have been found in the ifiands of the Eaft 
Indies. One for example in 7ava burft out in the 
year I 586, With a violent eruption of burning fu}
phur. Mount Gonnapi in one of the Bandan if
lands, after it had continued burning feventeen 
years, was then rent afunder, with an impetuous 
difcharge of ftones and fulphureous matter. In 
the Molucca ifiands are many volcano's, the chief 
of which is the Caminus 'I'ernatenfis before fpoken 
of: All of which Varenius recounts at large from 
Maffei; and adds, that one of prince Maurice's 
ifiands, near the Molucca's, is frequently viflted 
with earthquakes and eruptions of fire and afhes. 
The like fort of volcano's alfo abound in 'Ja
pan and its neighbouring ifies, and in the Philip
pines; but mofi: of all in America; nor have they 
been wanting, tho' at this time extinguifhed, in 
the Flanderkin ifiands n. 

Phten. VIII. Sometimes vaft torrents of water 
flow out at thefe ruptures, forming lakes and ri .. 

1 Itiner. p. 104.. m Itiner. p. 195'· n See Yaren. 
geog. lib. I. cap. 10. prop. S· Athan. Kircher. Mund. fubter
ran. lib. ii. cap. 11. lib. iv. feet. i. cap. 5 and 7. and prref. 

cap. 3· alfo Btrn. Ccejius lib, i, de ~ineral. cap. 8, feet. z. 

vers 
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vers where there were none before; and drowning 
whole cities and ifiands, which is confirmed by 
Seneca 0

• And Ariflotle affirms, " that waters have 
" burft forth from the ground at the time of 
" earthquakes P ". And the treatife de Mun
do fays, '' Some earthquakes have opened foun
" tains where there were none before q ". For 
examples of this kind read Kircher on the ftinking 
lake which covers the city of Euphemia r, and Gaf 
fendus, and Furnerius on the Peruvian earthquake, 
as above cited. Of the overwhelming of Bura 
and He/ice in the Corinthian gulph Pliny makes 
mention f, as alfo Seneca t after Califlhenes. Con
cerning the deluging the ifiand Atalanta, fee alfo 
Seneca from the account of 'I'httc)'dides u. And 
Plato's 'I'imt:etts, and Kircher w of the Atlantis over
whelmed in like manner by an earthquake. They 
were fuch phrenomena's as thefe, that poffefs'd 
Democritus and the ancient poets with the notion, 
that the fubterranean waters were the original caufe 
of earthquakes, and made them give Neptune the 
appellation of evvoO"fyaJov "a~ O"surixBova, the mover 
and jhaker of the earth, according to A. Gel/ius x. 

Phd'n. IX. Winds and flatus's have alfo been 
obferved to forego or accompany ruptures of the 
earth. 

In earthquakes, fays lord Verulczm Y, " A cer-

0 L'b .t t p IT~ ' <f ~ '7 ' ' ' ' I : • Cl a · 4-• -.i.GI7'1 Xa' U!ICtiiZ Ctlltff!X')I"'I ')II')IOfJ-iV(l;IJ 

""'l<'rU'·'"· IV'reteor 1.1. t A8 q '' t-' ' rn 1 1 
• 

:, ~ v ,--....,~ rl • : •.,.. • 0! !lt -rr_~'JIIt!~ 't'Ct!ll~o-J 7rfOT'EfOll BX 

2~.x.q. Tcm. 1. pag. 77· tom. n. p1g. 257. f Lih. i. 
cap. 92. t Cap. 23. u Cap. 24-. w Lib ii. Mund. 
fubterran. cap. Iz. : Noct; Attic. lib. ii, cap. 28, IY Rift. 
of winds. 

" tain 

" 
" 
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" tain unt1fual and unwholefome wind has been 
" obferved before the eruption, as a [weltering 
" fmoak breaks out before, and remains after 
" great fires." And Seneca fays Z, " that often
" times, when earthquakes are attended with any 
" opening, wind will iffue for many days, which 
" thing is faid to have happened in the earthquake 
" of Chalcis, as may be feen in Afclepiodorus, who 
" ftudied natural phi1ofophy under Pojjidonius: 
" And other writers will inform you, that when 
'' an aperture has been made in the earth, wind 
" has iffued out of it foon after, or, in other words, 
" it efcaped by a paffage which it procured itfelf." 

Of this exan1ples have been given above, and 
Seneca himfelf fays a, " that there was fomething 
'' of a venomous nature in the blatl:s which ac
" companied the earthquake in Campania, (which 
" was the occafion of his writing his fixth book 
" of Natural f<yeflions) whereby a flock of 6oo 
" iheep was deftroyed in the Pompeiana Regio." 

Ph£n. X. On the other hand rivers, fountaini 
and lakes have vani!hed away from the places they 
formerly poffefs'd; feas have deferted their wonted 
!hores, at leaft for a feafon; and new ifiands have 
emerged where the waters ufually flowed without 
interruption. I call Seneca for a witnefs h, who 
afferts that in his own days the iOand of r:r'berafia 
arofe out of the .AJgtean fea, in the fight of fevcral 
mariners c. To which may not improperly be: 
refe rred the origin of s;cil;' on the I:alicm, Ettba'a 

z Lib. vi. cap. 17, 
:a Cap. J . 

2 

b Lib. citat. cap. 4. 
~ Cap. zx. 

on 
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on the Bceotian, and Cyprus on the Syrian coaft, 
of which P/iny d, after he had proved the prefent 
pofition in a preceding chapter. Of the difap
pearing of rivers and lakes in modern times, we 
have already mention'd a notable inftance in Peru, 
from Gaffendus and Furnerius: And there is a fig
nal and a recent example of new ifiands, formed 
about the beginning of July 1 68 6, as may be feen 
in GajJendus e. Thus the volcano of Sicily has pro
duced a kind of offspring, or new little moun
tain, thence called Volcanello, as we learn from 
Kircher f. And the fame hifl:orians relate that the 
ocean receded and returned with a great fwell foon 
again, before the often mentioned earthquake in 
Peru; and further~ that the fame thing happened 
in the port of Naples before the raging of Vefuvius 
in I 63 I ; infomuch that Hieronymus Welfchius, a 
fpetl:ator of this uncommon fcene, fays, " that 
'' feveral ihips were in great danger of periihing, 
" by being fuddenly let down on land by the 
" retreat of the fea g. 

Pht:en. XI. Sometimes the duration of earth
quakes is exceeding fhort, confifting of no more 
than a few pulfes. Some again have lafted whole 
days, and even months and years, by fits. " If 
" they are not foon over, fays Pliny h, they may 
" probably laft 40 days, and even longer, for 
" fome have not wholly ceas'd in lefs than one, 
" and fometimes two years ; and this he repeats 

d Lib. ii. cap. 88. 
c In x. Laert. p. 1op. 
r Lo,o citat. 

~ Itiner. p. 81. 
h Lib. ii. cap. 8z. 

" lfi 
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'' in another place i." Ari.ftotle fpeaking of the 
more violent fort k, maintains, with Pliny, that 
they do endure about that fpace 1• Notwithftand
ing, this is what rarely happens; and although the 
earthquake of Campania, whereof he writes m, did 
indeed continue feveral days, yet it does not ap
pear to have held out altogether fo long, nor did 
that other which overf pread Sicily in I 53 7, exceed 
1 I days; and laftly, that which Ga.f!endus obferved 
at Aix in 161 7, the night following the 13th of 
january, was quite over in lefs than three quarters 
of a minute. 

Ph4n. XII. They do not attack one fingle 
place, but for the moft part extend themfelves to 
feveral cities and countries very diftant from one 
another, tho' they exert various degrees of vio
lence at the very fame time; and this was abun
dantly confirmed in our late inftance. For all 
accounts agree that it was firft felt at the very 
fame infrant of time, at Lindau, Kempten, and 
many other places, as at the cities and towns a
bovementioned; but in how different a manner 
it difplay'd itfelf according to their feveral di
ftances from Hall, where the fcene was moft 
dreadful, may be colletted from the beginning ot 
this difcourfe. The farue was obfervable in that 
of Campania, which Seneca defcribes n. " Pompeij, 
" a confiderable city of Cam,pania, fays he, was 
" thrown down by an earthquake, and the fhock 

I "was 
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«;' was perceived at the fame time .through all 
" the adj'acent country : And a little after part 
" of the town of Herculaneum fell, and what con
" tinued ftanding, remains in a tottering condi
" tion; and notwithftanding none of the inhabi
" tants of Nuceria loft their lives, yet their mif
" fortunes were to be pitied : Naples had but a 
" fmall fhare in the difafter, and the villages ele
" vated on the adjacent hills, were fenfible of the 
" ftroke, without any damage at all." In ano
ther place 0 he fays, " when Chalcis was fhaken, 
" 'rhebes continued unmoved; LEgium reel'd two 
" and fro, at the fame time that Patrce, its near 
~' neighbour, felt not the leaft motion, &c." and 
concludes, " that fuch n1otion never is extended 
" to the diftance of zoo miles." Which if it always 
held true in thofe days, it no longer does fo now: 
For Gaffendus takes notice, in the place above ci
ted, that " not far from Lima (which, if I rightly 
" remetnber., had then lately fuffered an almoft to
" tal fubverfion) there happened an earthquake 
'' which ran 300 leagues along the coaft, and 
'' more than 70 into the continent," to which 
add fame other particulars which will be found 
under Obf. I. cited from Meterranus and Kircher. 

Phten. XIII. Mountainous places near the fea 
are chiefly expos'd to the moft violent earthquakes; 
whilft fiat, marfhy, inland countries, feldom or 
never feel any fhocks, at leaft no original ones. 
The ancients, as Ar~flotle, Pliny, &c. looked upon 
.dlgypt, Gaul, the iOe of Delos, &c. as quite ex
empt from fuch vifitations : Yet Seneca P a.fferts 

° Cap. 25. : Cap. 26. 

on 

on 
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on the contrary, and experience proves earth .. 
quakes happened in all thefe places, tho' feldom, 
and in a milder degree. At Alexandria near the 
Nile in .digypt, for example, about the year 551, 
and near Bourdeaux in France, in 584, according 
to Garct:eus q. Nay we read in Kircher r that in 
the year 1 66o in the month of ]une, an earth
quake was propagated from this laft city as far as 
Narbonne. What we have advanced concerning 
maritime and mountainous places, is confirmed by 
Arijlotle in feveral examples f to which Pliny a[ ... 
fents t, remarking, that " though fea coafts are 
'' obnoxious to the feverefr £hocks, yet are not 
'' mountainous fituations altogether free from 
cc them;" which he proves from the Apennine 
1nountain and the Alps, which latter were not long 
fince the theatre of fuch like devaftation. And 
Seneca alledges Pompei and Herculaneum, Paphos 
and Cyprus, 'Iyre and Sidon, as other examples u. 

Peru, Campania, Calabria, Sicily, &c. have been 
1nentioned above as maritime countries, and a .. 
bounding in mountains. As to marihes, muddy 
and fandy countries, as Egypt and 'Iufcany, Kir
cher 1nay be confulted w. And the country about 
Nurenberg may teftify for itfelf. As for Garcceus 
his obfervation, that the more fouthern parts of 
the world are lefs obnoxious to earthquakes, than 
the northern, he is much in the wrong, as may 

'l Meteor. p. 389 and 405. r Mund. fubterran. 257. 
f L'b . . \ I I <\ ' I 1 . n . meteor t. 42. 1rEp1 -r~r~q -ro1~n~ 01 lcrxvpoT.x:roJ 

1 :1 ~ 1 <I < fl I t I l\ ' <\ I 
')I'J!Oiliix• n .>v crEscrlJ.wll, or.~ 11 'i1rx.Mxcr~ x powon), n n ')Gr,Jea. 
r.o,(J.qJn xu~ u7Ta:;1[~. t Lib. ii, cap. 8o, ~ Cap. z6. 
"'. Mund. fubterr. tom, i. p. 22z. 

C appea: 
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appear · not only from feveral of the foregoing re
marks, efpecially in Ph£n. VII. but even from 
his own catalogue x. 

Phtert. XIV. It is furthermore certain that 
earthquakes have nappen'd at all feafons of the 
year, by night and by day, and under all varieties 
of conftellations, indifferently. Ariflotle Y, and 
Pliny z, who in this matter almoft copies him, 
are of opinion that moft of them fall out in fpring 
and autumn, oftner in the night than in the day
time, efpecially a little before day- break. Our 
example, it muft be allowed, confirms the latter, 
but then it feems to contradiCt the former; it 
attacking us in ]uly in the very heat of fummer, 
in the morning twilight, one hour after the change 
of the moon, no other remarkable afpetl: offering 
at that time, except an approaching conjunc-
·tion of Jupiter and the Sun, which the aftrologers 
reckon no malevolent one. Kircher has thefe not
able paffages on this fu bject a. " As for what 
" Ariflotle advance~ as to the time of earthquakes 
" happening, of iilands in the middle of the fea 

·" being at all times without them, and their I aft
" ing 400 days, as it is contradiCtory to experi
" ence, we muft not altogether rely upon it: For 
(;' they are not only places near the fea, and if
" lands juft disjoin'd from the continent, that are 
" vifited by earthquakes; but they happen in the 
" very heart of large inland countries, and at all 
" feafons of the year; a thing fo well fettled ti-om 

x Meteor. p. 393 & feqq. Y Lib. ii. meteor. t. 41. 
z Lib. ii. cap. 8o. a Tom. i, lib. iv. Mund. Jubterran. 
fub finem cap. I o feet, x. 
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" obfervation and experience, that it admits of 
" no manner of doubt." Seneca's words are very 
exprefs, " that the city of Pompei fell by an 
" earthquake in the winter, (to wit on the nones 
" of February) tho' our fore-fathers pronounced 
'' that feafon to be void of any fuch danger h. " 

'.tacitus affures us that the earthquake which threw 
down the twelve cities of Ajia, came in the night; 
on the contrary that which Kircher himfelf faw, 
was in the day-time . That at Lima in Peru was in 
the winter on the 24th of November, five days after 
the new moon, Mars and the moon being in con
junction, but the n1oon at the f~me time in quar
tile to Mars, and in fextile to Mercury. Now let 
any one who has 1eifure, confider well the feveral 
examples adduced above; after which Jet him 
carefully perufe Garcteus's catalogue of earth
quakes, each accompanied with its concomitant 
configuration of- the heavens from Ephimerides; 
and I am fatisfy'd he will be convinc'd, that there 
is no feafon of the year, nor any celeftial configu
ration under which an earthquake may not hap..: 
pen, as well as at any other time. 

Phten. X V. After a very fevere earthquake has 
h ppened, attended with a g reat conflagration, 
fuch another does not fucceed in a fhort fpace of 
time, but for the generality after a long interval, ' 
a r.d then efpecially when a neighbouring volcano 
that was almofl: extinct, flames out afrefh, or affords 
tokens of doing fa foon. Scneca c proves the truth 
of this obfervation, and Campania and Sicily, LEtna 
' nJ Fefwvius are v uchers, as ~ell as feveral other 

~ Cap . I . c Lib . citat. cap. 3 I. 
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places mentioned in P h£n. VII. See likewife the 
writers there cited. It is remarkable, by the bye, 
that feveral volcano's which formerly threw out 
fire, are now utterly extinguifhed. The ifiand of 
f?2Jterimodam on the Brafil ihore, not far from the 
river Plata, for exatnple, as alfo certain moun
tains in Congo and Angola. Geographers reckon 
feveral places among the Azores, efpecially in 'I'er
cera and St. Michael, which formerly flamed out, 
but of latter days have emitted nothing but fmoak, 
which alfo has ceafed in fome of them; whence 
we may infer that fame parts of the earth may 
in time get rid of fuch accidents; Arijlotle d, I 
know, thinks the thing impoffible, but I can per
ceive no reafon why he fh.ould do fo. 

Ph.en. XVI. It is faid that fiery meteors have 
been the forerunners, and fometimes the conco
mitants of earthquakes: Alfo a continually cloud
ed fun, a turbid foulnefs of wells and fountains, 
infected with a filthy faline tafte, a defertion of 
animals and birds, & c. and that to thefe have 
fucceeded, peftilences, contagious difeafes, famine, 
fedition, and a train of other evils : Of which 
Pfiny e, Ariflotle f, Seneca g' Garc.eus h, and others. 
Nothwithftanding which it would be well worth · 
our inquiry., to examine well if thefe things have 
really at all times or for the rr10ft part, any natural 
connexion one with another, or that it was by 
mere accident that they preceded or followed af
ter. I !hall fet down fame modern inftances. 

. ~ Lib. ~eteor. t. 4c. c Lib. ii. cap. 81. f Lib. 
ii, meteor t. fZ; 43· f Loc, cit. h In catal. terrremot. 
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t& When Vefuvius raged in 163 r, Welfchius i, who was 
prefent, obferved chat the fun was darkened, and 
a general dufkinefs was diffus'd through the whole 
atmofphere, from the very copious eruCtation ot 
aihes; fo that it feemed to look as if lightnings 
were glanced from a cloud which covered the 
head of the mountain; and it was confirm'd by 
abundance of letters from Italy, that the fame 
fcene was repeated again, tho' with a much more 
horrid appearance, in the month of 'July x66o. 
Thus the mountain in the iiland of 'Java, which 
in the year I 58 6 WaS riven afunder by a violent 
eruption of burning fulphur, fent forth fuch a vaft 
quantity of thick black fmoak for three days to· 
gether, mixt with flame and fiery fparks, as obli
terated the fun, and almoft turned the day into 
night k ; and the like was obferved on another 
mountain called Gonnapi. To which may be hen! 
added the relation fent from 'I'ernate to Bandam, 
of the rending of mount Gammacnorra, as before 
recited in Pb&en. V. So alfo in thofe moft horrible 
earthquakes which affiiB:ed the inhabitants of San
torini in the Archipelago in 16 50, from the 24th 
of September to the 9th of Oftober, the fky was 
darkened, and the air infeCted with ftinking ful
phureous vapours, to fuchj a degree, as blinded 
every body that ventur' d out of doors, for three 
days together 1• 

i Itiner. p. 8o. k P"artn. lib. x. cap. I o. prop. 5. 
J Teft. P, Franci[c. Riccardo, in mund. fubt. Kirchcr. p. 182. 
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. HYPOTHESIS 

Framed for folving the foregoing PHJ£NOMEN At 

I. Shall fay nothing of Bodinus's dream of evil 
genij, mention'd by Honoratus Faber m, nor 

of the Japonefe dragon fo largely treated of in the 
embaffy to that ifiand, nor of '!'bales's conceit of 
the earth floating in water as a Jhip on the ocean, 
and of the toffings fhe now and then undergoes. 
But I muft obferve that Democritus of old, and 
fome others, whoie doCtrine as to this matter were 
not much oppofed by Epicurus, and in a manner 
affented to by Seneca n, held that there are mighty 
rivers continually running, and vaft oceans in a 
perpetual agitation below in the fubterranean re
gions, and that, when any collucrarion happens 
there, the earth of confequence muft tremble and 
fhake; and that the ancient poets had this notion, 
is evident frotn Aulus Gel/ius 0 • Ana:.::imenes af
firm'd that " the earth was the caufe of its own 
" motions, by letting fome of its parts drop into 
" its cavities, which were either diffo1v'd by wa
" ter or prey'd upon by .fire, or driven about by 
" winds, or deftroyed by time P." Others main
tained, with /lrchilaus, that winds infinuating them
fe1ves into the bowels of the earth, do there im
pel the compreffed air, and force it to break 
through its confinement . 

.Ill Tracl:. vi. prop. 22. n Lib. vi. nat . qureft. cap. 7, 8 • 
• L~b. ii, cap~ z8! p s,nec. cap. x. c. I. 
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II. A like opinion prevail'd in the Per;patetic 

fchool for feveral centuries. And Seneca himfelf 
did not deny the ingrefs of winds from without, 
although he afcribed thefe calamitous accidents ra
ther to fubterraneous exhalations and vapours q. 

For the notion ran, that there was a confi:ant ev~
poration from the earth, fometimes dry and fiJme
times con1bined with moifi:ure. \Vhen this was 
fent up from below, and raifed as far as it could 
go, and meeting with an obftruB:ion, was forced 
back upon itfelt~ then confliCts and tmnultuous 
n1otions arofe. To this point likewife tended Arif 
totle's hypothefis, as appears plainly in his metereo""' 

• logies r. For he fets out with a!ferting, that 
both moift and dry exhalations are raifcd within 
and about the earth, and when thefe are over co
pious they produce earthquakes. For the earth 
being faturated with moifture, an.d heated by the 
fun without, and by fire within, ?Tol\u (-tell ~E~ ?ToA.~ 
\\' , ") \ I Q. \ ,.. \ "' • \ \ ' 
o EVJO~ 'Y'verrJas ro ?Tvsup.rx.. Ka& r~ro ore p.ev OiUVeXE> 
,,t (.._ ..., c '~\'I "' • lrJ ,,., Q. Th 
Ec;~ gw; ?Tctv. ore os esa-u ?TfXV. ev,o1e ~ee,~errJcu. at 
is, much fpirit is generated without, and mttch with
in. Sometimes this is difcharged entirely outwards, 
fonzetimes it is abforbed inwards, and fometimes it is 
divided. vVhich, as he feems to have advanc'd 
for want of fomething better, he endeavours to 
puzzle the caufe. Now, we are to confider, fays 

he, ;wo'iov "'lllfJ7s"/;Tarov ~v E'~ -rwv O"Wf.ul.wv; what is 
that body of all others that is mofl flrongly difpos' d to 
motion? "fVhy doubtlefs, he anfwers, rd tr~oJp6ru7ov, 
that which is moft violent, and fuch he concludes 
to be ~~ -rdx~~" cpee6~E11ov, that which mo·vesf.;;ift-

-~ ~Cap. 13 and 23. r Lib. vii. cap. 8. • 
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efl, and To'Ae1t'76roc.7ov, the mofl fubtile and penetrat-

' >! ~ ,.. I f') If) I I ':') I ing: tv{;E fs1t'Ep 1J T~ 'lfVEUfl'Of,JO~ 't'UG"J~ T'OJOf,UJ'Y}, p.a.-
Al{;Of, T;iv a-ofl'dTwll: Since then this is the moft 
aptejt of all bodies to motion. From whence he de-

~ '' 'l' •Ill' ~ ~' "" duces this final conclufion, ~;c rxv ~v uo~p, ~oE ')I'YJ 
,, ,, , ' "" N I •I ,, I 

t:tJnov en7, t:t'AA.rx 'lfllcVfl'ct-, T'YJ~ 1tnl'f;G"!O~, orrxv EG"ttJ TVX11 

gusv Td ~Etd dvoc.8uf"u1fl'evov. Wherefore neither water 
nor earth can be the caufe of (its own) motion, but 
JPirit, (or vapour) when, by any accident, the exter- , 
nal exhalation is turned inwards. 

Ill. The greateft defect of .Ari.ftotle's hypothefis, 
is that he unluckily never thought of an aB:ual ac~ 
cenfion, or kindling of the dry exhalations ex
cited within the earth, which the inflammation of 
gunpowder might have hinted to hitn, had he 
been acquainted with it: Yet he could not but 
have been well informed of the burning of ./Etna ' 
and Lipara; and he moft certainly was fo, if the 
book 1rep' 8avrtoc.a-!t.tJv d;c~crdr~v be his, which 
might have fupplied him with the like notions as 
thofe which occur in the book de Mundo f ; unlefs, 
with Heinjius, we deny that Ari.ftotle was the au
thor of that treatife too, in which earthquakes are 
derived from fubterraneous fountains of fire, much 
in the fame manner as that whereby the modern 
philofophers have endeavoured to account for 
them. Indeed the ancients according to Seneca s, 
had. Anaxoras referred the caufe of earthquakes 
to fubterraneous clouds burfi:ing out into ]ight
nings ~hich fhook the vaults which confined them. 
Others, that the arches which had been weakened 
}Jy cpntinual fires, at length fell in, others de-

f C~p. 4-· ~ Ca,p. 9· 

riv'd 
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J i v' d thefe accidents from the rarefied ftream of 
waters heated by fome neighbouring fires : and 
fome, as Epicurtts of old, (among the reft of the 
opinions collected by Seneca u) and, as Andreas C:ef
alpinus w £hews, feveral of the Peripatetic fchool 
alfo afcribed thefe horrible accidents to the igni
tion of certain inflamn1able exhalations. 

IV. And this has been the favourite hypothefis 
of the tnofl: celebrated modern philofophers, Gaf
{endus, J(ircher, Schottus, Varenius, Des Cartes, 
Du Hamel, Honoratus Faber, &c. 1'hough it 
ihould be noted, that this laft imagines that waters 
extremely rarefied by heat, may fometimes force 
a way through their proper boundaries, and that 
inch ded vapours may, under the like circum. 
ftances act in the fame manner, and fo be fame
times alfo productive of earthquakes. Thefe 
learned men do fuppofe that there are many vaft 
cavities under ground which have a communica
tion with one another by intermediate canals, fome 
of which abound with waters, others with vapours 
and exhalations arifing from inflammable fub
ftances, as bitun1en, nitre, fulphur, &c. and alfo 
metals and minerals, congefted together, at all 
times difpofed for inflammation, and on fome oc
cafions in an aCtual ftate of accenfion : All which 
doctrine is confonant both to reafon and experi
ence, as will be prcfently proved at L rge. Now 
whether fuch combuftible exhalations as thefe hap
pen to be kindled up by any fubterraneous fpark, 
~r from fome active flame gliding thro' a narrow 
ftffure from without, or in confequence of the fer-

~ ;ap. 20. ~ Lib. iii. qureil:. peripatet. 9· 
mentation 
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mentation of fome mixture, they tnuft neceffarily 
produce pulfes, tremors, or ruptures at the fur
face, according to the number and diverfity of the 
cavities, and the quantity and aCtivity, &c. of the 
inflammable matter: Honoratus Faber illuftrates 
this doCtrine by a variety of artificial earthquakes, 
as he calls them, confining gunpowder, (a mixture 
of nitre, fulphur and charcoal) in pits, and fetting 

fire to it by a train x. 

The laft mentioned hypothefis I acknowledge 
for my favorite; being fuch as the nature of burn
ing mountains, as well as of thofe parts of the 
earth, moft liable to earthquakes do plainly indi
cate; for they all abound in fulphur, nitre, bitu
men, and the like inflammable fubftances. This, 
of all the reft, has the advantage of fatisfaCtorily 
accounting for the feveral recited ph~nomena; to 
evince which I fhall premife a few obferv:ations, as 
principles of future conclufions. 

L The earth inclofes great numbers of fpacious 
cavities, vaults and canals, efpecially under the 
fummits of mountains. To pafs by the fatuous 
Specus Coricianus fpoken of by Mela, Solinus, Pliny, 
Strabo, &c. Pluto's Den, n1entioned by ./Elian, and 
other fubterraneous hollows fcattered up and down 
in Seneca, the amazingly extended caverns under 
the Andts in .Ameri;a, and thofe in fome parts of 
China, defcribed by ]l.fartinius Y, and more at large 
by Kircher z, I prove n1y affertion from thofe 
ftrange fpiracles, called, fron1 the continual blafts 

x Lib. citat. Prop xxx. Vide etiam Gaffend. Phyfic. 

Sect III. Memb. I. Lib I. Cap. 6. p 48, 49· Y In 
Ablante Sinic. ~ Mund. Subterr . Lib. II. fub finem. 

1 they 
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they fend forth, the /Eolian Bellows, which the 
fame If.ircher a both defcribes and faw; I prove it 
from the innumerable fources and waters every 
where abounding; and laftly, I prove it from 
the vulcano's and burning mountains diftributed 
through many regions of the world, as I~aly, Ajia, 
Media, 'I'artary, Japan, the Philippines, and other 
parts of India, Africa, 'J'erra Auflralis, Mare del Zur, 
the Canaries, North and South America, Greenland, 
Ijland, &c. of which according to authors of the 
beft credit cited in Phren. VII. there is an immenfe 
number: And one thing is to be particularly re
marked, that the cavities of thefe burning nloun
tains do not terminate at their bafes, but are far 
extended in canals which often communicate with 
one another. \Vhen mount /Etna of old begun 
to emit flames, Strongylus in the Liparte Iflands 
dici the like at the fame time, the fulphureou~ 
fteams diffufed under all Sicily taking fire at once : 
And altogether as remarkable, or more fo, is 
Kircher's obfervation, concerning that moft terrible 
earthquake in Calabria, which hin1felf faw and felt, 
that Strombulo, 6o Italian miles diftant, was not 
only heard to bellow and feen to blaze a little be
fore, but that the fubterraneous noife was firft 
diftinguifhed but dully, and then waxed louder 
and louder, till it arrived under the fpot on whicl 
he and his companions ftood. 

Obferv. II. Some of thefe caverns and fubterra
neous paffages, when replete with water, form 
gulphs, abyffes and rivers, and fome give rife to 
fprings ; pthers are occupied by fiatufes and exha-

a Lac. <!it! 
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28 'A METHODICAL AccoUNT if 
lations ; and others again with fire and flames, as 
hinted in the proofs of the foregoing obfervation. 
But for further confirmation, of what relates 
to waters, it will demand but a moderate degree 
of fagacity to conceive what vaft refervoirs of that 
fluid lie under the .Alps for example, which pour 
forth fo many great rivers, as the Danube, the 
Rhine, the Inne, the Rhone, the Sao;ze, the Maefe, 
the JVIofelle, the Po, the Etfch, the Mencio, the 
r:I'ejino, the Save, the Drave, &c. befides the great 
lakes of S1.vijferland, as the Lucern, the Lemann, 
that of Zurich, and the le.ffer ones as you enter 
Italy. The concavities under 'l'aurtts, Antitaurus, 
Caucafus, and Imaus in Ajia; whence flow the Indus, 
Ganges, Oxus, Hydafpes, and feveral rivers of China; 
likewife the Euphrates, 'I'igris, &c. The like under 
the Mountains of the Moon in Africa; whence the 
Nile, the moft celebrated of all rivers ; the lakes 
Zaire, Zembre, &c.-Under the Andes in America, 
which pour out a profufion of mighty rivers and 
lakes on every fide, herein exceeding all others. 
Whence it is eafy to imagine what an infinity of 
other le.ffer receptacles of water there muft exift 
throughout this globe, whence rivers of le.ffer note 
are derived ; and, if the earth be properly called 
the 'l'en·aqueous Globe, ought it not to be fo ? As 
to the fecond part, which concerns flatufes and 
exhalations, perufe what Gafpar Schottus, a difciple 
of Kircher, writes about artificial winds generated 
intra ./Eolias Cameras, by the fall of water h, and 
then judge what quantity of winds muft of neceffi
ty be continually ex~ited in tl e bowels of the earth 

~ Mttgia ~Jujic .. 1. Syntag . IV. cap. 10. 

x from 
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fron1 the boifterous daihing of the ocean againft 
the fhores, and the ingrefs of its waves into the 
fubterraneous caverns. As to the third parr, fire, 
confider, 1. what a vaft plenty of hot fprings is 
there in all parts of Gefmany, France, and SpaiJz. 
Can thefe receive their heat, as it were by acci~ 
dent, merely from the abyffes of volcano's pro
longed through an innumerable variety of canals, 
or muft not they owe it to a more extenfive in
fernal fire? 2 . .JEfluaries and eruptions of fire are 
to be feen at Petra mala, and about Puzzoli in 
Italy, and in 1nany other places, and fometimes 
they have been known to be thrown up from the 
bottom of the fea, as in 1650, and long before in 
1457 and I 570, near the ifland of Santorini in the 
Archipelago. 3· It fhould be obferved, that all 
thefe things are agreeable ro the oeconomy of na
ture. The whole frock of waters under the furface 
of the earth would be converted into ice, if fome 
of them were not exceedingly heated by the proxi
mity of fubterraneous fire. Again, Thefe very 
fires would be extinguifhed, were it not for the 
recreating blafts of air, produced by the ocean as 
before hinted, or admitted in through the apertures 
of volcano's. And finally, there would be a total 
confumption of all, from the fame fires, were they 
not reftrained and partly extinguiilied, by the inter
vention of waters and humid vapours. I might 
here recite a notable paffage to this purpofe out of 
the book de Mundo c, and another from Andreas 
C£jalphms o, had I not fo long infifted in the proof 
of this 2d obfervation. 

~ Cap. 4· d Lib. HI. Perip. ~:eft. IX. p. 77· 
Obferv. 
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Obferv. III. The bowels of the earth do every 
where, but chiefly in mountainous places, hold 
n1ore or lefs of fulphur, bitumen, nitre and other 
faits, amber of various kinds, &c. alfo divers me .. 
tals, and that in great plenty ; but thefe fubftances 
are obferved to abound moft of all in countries 
which have been vifited with the fevereil: earth
quakes. Natural geography and experience teach 
us, that all Sicily, Campania, 'iufcany, and indeed 
Italy in general, have plenty of fulphur, bitumen, 
coals, pumice ftones, iron, copper, apd other ores, 
and the like holds good of many others. Where
foever burning mountains are found, and we have 
feen above that few parts are without them, there 
thefe inflammable minerals are even belched forth: 
And it is very remarkable that the Ifie of Ormus 
in the Perjian Gu1ph, which geographers report to 
be in a manner all falt, did not only burn feven 
whole years together, but does even to this time 
daily throw forth balls of flame fron1 its faline 
mountains, a certain token of the truth of that 
obfervation among naturalifl:s, that foffile fait is 
rarely found pure, and void of all metalline mix
ture, or a degree of unctuous fatnefs. Nor need 
I mention that Pliny and Albertus Magnus affirm, 
that oil may be extracted from falt, and fait from 
all metals and earths; or alledge a curious and a 
decifive experiment to prove that the earth every 
where abounds with fatnefs and the pabulum of 
flame e. It were necdlefs here to fay any thing of 
the mines and minerals of Germmty and its neigh
bouring countries, of which the geographic writers 

e Vide KLcher .. l\1:.md. fubterran. Torn . I. p. 18 5• 
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are fo full. I muft however take notice, that in 
Mifnia there is a mountain of coals, which fre
quently fends forth fmoke, and fometimes actual 
fire, whofe flames about the year 1505, Agrico!a the 
great mineralift faw raging to an exceffive height. 
:And Bernh. Ctejius writes f, that frequently in the 
night feafon flames break out and blaze through 
the whole tract of land between Zwiccaw and 
Glauch. Which writer gives a very large account 
of the feveral countries of the world that princi
pally abound in fulphur, bitumen, fait, fuccinmn, 
and other minerals and metals. This one thing 
more I have to add, that fron1 the fiery eruptions 
at Santorini, fpoken of above, it is n1anifeft that 
·even fubtnarine places are not entirely defl:itute of 
fulphureous and bituminous tninerals: And that 
the frequent appearance of fiery meteors, in every 
part of the known wor Id, afford a general argument 
for the exiftence of fuch inflammable fubftances 
every where tmder ground; for all naturalifts allow 
that they c be no other than ignitions of fuch 
exhalations. 

Obferv. IV. It fl:ands therefore with reafon as 
well as experience, that the fubterraneous cavities 
and paffages are full of exhalations continually and 
copioufly raifed from thefe inflammable bodies, and 
that fuch fteams are no lefs inflammable than the 
bodies then1felves which they are produced from, 
whether they happen to be kindled by fome fortui
tous fubterranean fpark, or from the fermel}tation 
of the fteams of different bodies : For as they are 

f Lib. I. de Minera. cap. 7. 
elevated 
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elevated as high as the n1iddle region of the air 1 

where they can meet with no fire to ignite them; 
what is more probable than that this operation is 
performed in the under regions of the earth? More
over, that vaft quantities of the exhalations of fuch 
bodies are congefted in the bowels of the earth is 
evident from this alone, that fulphur can never be 
dug deep under ground, but only from mines ex
pofed to the open air and day-light, otherwife the 
tniners would be fuffocated thereby; and on the 
fan1e account all places in the neighbourhood of 
the AJPhaltites lake are abfolutely uninhabitable. 
That an ordinary candle is capable of fetting fuch 
fteams in a blaze, is obvious in Naptha, a few 
drops of which as foon as poured out, will fpread 
alfo a pinguous vapour through whole ftreets, 
producing an inflammation in the air wherever it 
reaches. And laftly, that ignition may arife out of 
mere fermentations, without the prefence of any 
actual flame, is proved from the eafily kindling 
up of a mixture of nitre, fulphur and quick lime, 
by n1oifi:ning it with a little water or fpittle g. It 
is further very remarkable, that not only feveral 
of thefe inflammable fubftances either by them
felves or mixed with others, will burn in the midft 
of water ; but that even gold, and other metals, 
n1inerals, &c. duly prepared, will be eafily put in 
a ftate of accenfion not only by fire, but by a 
n ~oderate degree of warmth alone, and thereby 
produce amazing effects; fuch as I have myfelf 

g Vide Gafp. Schoit. mag: pyrotechn. p. IZI. 

more 
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more than once beheld, and of which the afore
cited author treats at large h. 

Obf. V. The force of fuch inflammable vapours, 
to produce motion, and alfo pulfations and fhocks, 
when in a ftate of aCtual accenfion, is prodigious. 
" The power of gunpowder fired in ordnance or in 
'' mines, is well known: That it is capable of over
" fetting and blowing up the moft folid founda
" tions. And if we examine into the caufe of fo 
" vaft an impulfive force, we fhall find it to refide 
" in nothing but a compofition of a little nitre, 
" fulphur and charcoal. But if there be fo much 
" ftrength in a fmall quantity of this artificial 
" powder, how immenfely greater may we not 
" fuppofe that to be, which arifes out of nature's 
'' treafure of combuftible materials of fulphur~ 
" nitre, alum, fal ammoniac, bitumen, and other 
" fpirits of minerals, metals, gold, copper, iron, 
" arfenic, quickfilver, &c. every one plentifully 
" ftored up in the hidden cavities of the earth ?'' 
I ufe the learned Kircher's words, as the apteft to 
exprefs my meaning. Travellers who have vifited 
Vulcan's fields near Puzzoli, give a horrible de
fcription of the impetuous blafts which fome of 
thofe fpiracles belch out, with n1oft aftonifhing 
noifes, and with a force able to repel back into the 
air large ftones thrown into them. What a huge 
crack do the fulminating powders of gold, copper, 
tartar, &c. produce in their explofion; violently 
burfting to pieces whatfoever obftacles they meet 
with? To fay nothing of the dreadful and 

h Mechan. Hydraulic p. 63. vide etiam Gaffind. animadv. 
in Diog. Laert. p. 1016, &c. 

D pen e. 
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penetrating energy of lightning; which the city of 
Straljund in Pomerania not long ago fadly expe
rienced. 

Obferv. V I. The force of fpirituous bodies in a 
ftate of rarefaCtion, even without accenfion, is alfo 
very great: However, without the concurrence of 
fome extrinL:k impulfe, it feldom n1anifefts itfelf 
in fudden i11ocks and concuffions; but chiefly in 
fiighter tren1ors, fometimes accompanied with fim
ple ruptures of the ground. Scbottus procur'd 
a f<)rt 'of little glafs fpheres to be made at Rome, 
and above forty years ago I diftributed feveral of 
then1 an1ong my friends at 'jena, which I brought 
fron1 Amfierdam. Thefe would give a report al
n1oft as loud as a mufquet. They were filled 
half full of vinegar or fome fpirit, and then her
n1etically fealed. Being placed on burning 
coals or in hot embers, rhe liquor within, tho' 
rarefied by the heat, did not boil, or fo much 
as tnove the fphere, but, burfting its prifon 
at once, bounced as loud as a piftol. Much in 
the fame manner it comes to pafs that pillars of 

· n1arble which the united force of an hundred 
yoke of oxen cannot pull afunder, are by authors 
of good credit affirmed to be eafily broken to 
pieces by the rarefaCtion of a little air or fpiritu
ous fluid lodged in their pores, when furrounded 
with fire ; but at the fame tin1e they make not the 
leafl: mention of any tremors or reiterated pulfations 
preceding the difruption. 

Obferv. VII. Metals and miner-als are not only 
formed in the bowels of the earth, but after hav-

ing 
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ing been removed, are again regenerated in the 
very fame places. This is obvious to every day's 
experience, as may be proved from Agricola i and 
C<Ejius k; efpecially in the ifland of Ilva or Elva 
in the T)'rrhe11e fea, where it has been obferved 
that a mine entirely cleared of its iron ore, had 
it renewed in the fpace of twenty five years : And 
lead gutte.rs .expofed long to the open air on the 
tops of houfes, have been found to exceed confi
derably their original weight; alfo metalline fhafts 
or adits wrought at firft large enough to admit an 
eafy paffage to the tniners, have in procefs of time 
grown fo narrow, as to be quite ufelefs, which 
could no otherwife cotne to pafs, but by an accef
fion of new tnatter, according to the fentiments of 
the now n1entioned writers. 

Obferv. VIII. Mineral fteams are indeed fame
times found to be harmlefs, efpecially when tem
p.er'd with an intennixture of bodies of a different 
nature ; yet for the In oft part they are obferved 
to be noxious, efpecially if over copious, both to 
men and beafts. The former part of the obferva
tion is proved by the falubrity of hot fprings and 
medicated waters, plentifully impregnated with 
fteams of fulphur, nitre, &c. Such are frequent
ly tnet with in Italy; nor are they very fcarce in 
Germany and other countries about it. The latter 
part is notorious frorn the numberf of difeafes 
which arife from metals and metalline fumes; 
fome attacking the joints, others the lungs, fo1ne 
the eyes, and others again the whole habit, fo as 

i Lib. v. de ortu carif. fubterr. & com'mhric. tract. 13. met. 
cap , 2. k Lib. i. de miner. cap. v. feet. 5· 

... D 2 to 
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to bring on death. By repeated obfervation it 
has been found, that in pits and quarries where 
ftones have been broken by fire, the air is vitiated 
with a poifonous infeCtion, and the cracks and 
junClures of thefe ftones do exhale a fubtile viru
lent fteatn, which the fire forces out from inter
fperfed metalline particles, of fuch a nature, that 
when any animal bodies are infeCted with it they 
f well, and lofe all fenfe and motion. It is report
ed that near Plana, a town of Bohemia, there are 
grottos w hi eh at certain feafons of the year emit 
a vapour which extinguiihes lights, and kills the 
miners who tarry a ftnall time in it; and of the 
like nature is the foil about Puzzoli, and the fa
mous grotta di cani, the lake A.vernus, &c. feveral 
1nore of which are to be met with in the writings 
of Bernard C:efius I, Athanajius Kircher m, and Se
nee an. 

Conclufion I. The earth being, (by Obferv. 1:) 
every where below hollowed out into ea verns and 
canals, ~which (by Obf. Ill, and IV.) includes vaft 
ftores of various metals, minerals, and readily inflam
mable fubftances; it may eafily come to pafs, from 
the fire, likewife diffufed through the whole bow
els of the earth (Ob f. II.) that fome little fpark 
n1ay il·om a great diftance, by a chink or fmall 
aperture, finU. its way into the faid caverns, and 
fo fet fire to the fulphureous and nitrous fteams, 
or that they may be kindled up by fon1e fudden 
fermentation: In either cafe it is evident (fron1 
Obf V.) that fo fudden an inflamtnation and rare-

1 Lib, i. de miner. cap. vi. feet. ii. m Mund fubterr. 

tom. i. lib. v, feet. iii. : Lib. iv. q ureft. nat. cap. 1 8. 
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faction, muft neceffarily, according to the greater 
or leffer quantity of c01nbuftible matters, their fub
ftance, tenacity, degree of drinefs, the extent, fi
gure and pofltion of the caverns, &c. produce va
rious pulfations and other violent effects ; repre
fented, tho' in miniature, by gunpowder fired off 
in artificial tnines, by a long train or match. And 
indeed in thefe days the knowledge of gunpowder 
has hinted the true caufe of earthquakes in general, 
and of the various ph~nomena of particular ones, 
and that in a fuller and more fatisfactory manner, 
than the ancients, for want of fuch affiftance, 
could any ways make out. 

Concl. H. Nor is it ftrange that ignes fatui, 
and other fiery meteors lhould fometimes be feen 
without any fubterraneous accenfion, or enfuing 
earthquake; fince the intervention of a little moif
ture may eafily ftifle and extinguifh fuch fudden 
inflammation; or fuppofing fome fubterraneous 
vapours to be actually kindled, their flames may 
find vent, and efcape through fuperficial cran
nies; juft as the blowing up of artificial mines is 
frequently defeated by a dampnefs of the powder, 
or by a wrong proportion of the ingredients, or by 
the mine being too fpacious for the quantity of the 
powder; or lafl:ly, if through the careleffnefs of 
the engineers, or the craft of the enemy, there be 
any apertures whereby the flame of the kindled 
powder can find a vent. 

Concl. Ill. But when fpirits in a ftate of ac
tual inflammation are fo confin'd as to have no 
paffage at all to efcape through, and at the fame 
time the preffure of the incumbent mafs, or the 

- D 3 cohe~ 
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cohefion of its par .. s be too great to yield to tl~e 
impulfe ; the confequence then will be at leaft a 
commotion and tremulous concuffion, in propor
tion to the faid incumbent mafs. And here, by 
the way, it may be obferved, that fince the ca
verns below the earth's furface, cannot in reafon 
be fuppofed to bear any proportion to the whole 
globe; this alone 1nay afford an eafy folution of 
the fecond phrenon1enon. 

Con cl. IV. It is eafily to be comprehended, that 
when the impulfe is directed parallel to the ho
rizon, or upwards perpendicular to the furface, or 
obliquely between borh, it can force a paifage 
through the obil:acle no otherwifc than fron1 the 
various pofitions of the caverns and canals ; that 
is, as they happen to point horizontally, vertical
ly, or obliquely; juft as in guns, the force of the 
powder is directed the fame way that the piece is 
planted : i nd on this footing the diverfities of ge
neral earthquakes mentioned at large in Pheen. III, 
IV, and V. will be fatisfaCl:orily accounted for. 

Concl. V. Nor is it difficult to forefee, if it 
fuould fo happen, as it very eafily n1ay, that a 
cavern tranfverfly extended in length, ihould be 
ignited near its middle, fo th_ t the impetus muft 
be directed at the fan1e time to both its extremi
ties, what would be the confequence; namely that 
thofe extremities 1eceding farther afunder, muft 
during the blaft, produce a rupture in the roof 
above, which as foon as that was fpent, would 
~lofe a;ain with a reciprocal force : And fuch is 
Jpe caufe of the arietatjon defcribed in Phten. IV. 

Cone!. 
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Concl. VI. It is likewife manifeft, that when 

any part of the earth fuffers fome degree of a 
fhock, or a confiderabJe trembling, even though 
the fuperficial part be not ruptured afunder, fuch 
fuperincun1bent lofty ftruB:ures as towers, churche~;;, , 

&c. rnuft be either thrown down or !battered there
by: As when a table receives a fmart i1:roke on 
the tmderfide, drinking glaffes placed thereon will 
be overfet; and nuts, fruit and the like, leap out 
of the plates that hold them. This !hews how the 
fuccufjion and fubvcrjion particular! y d fcri )ed in 
Phcen. Ill and IV. are to be rationally explained. 

Concl. VII. But when the earthen roof is too 
weak to refift the efforts of a more furious accen
fion, the flames muft needs burfl open the gates 
of their confinement, and every thing upon the 
furface go pell mell to the bottom, the fides of 
the cavern at the fame time collapfing; and thus 
whole cities, mountains, rivers and even iflands, 
tnay be fwallowed, and all thofe horrible effeCts 
produced, which were enumerated in the five firft 
phrenomena: Nor is the art of war pracbfed un
der ground, incapable of working fimilar confe
quences. 
. Concl. VIII. And further, fince it appears from 
Obf. IL that vaft rcfervoirs and torrents of water 
are contained in the fubterraneous apartments,; 
what 1hould hinder but that fuch a body of fluid 
may inft~ntly overflow the cities, tnotmtains, & c. 
newly [wallowed up, and form large ftanding 
lakes, or flowing rivers, where there vYere no figns 
of them before? Which will fatisfy the latter part 

of 
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of Phten. IV. and alfo the whole of Phten. V and 
VIII. 

Concl. IX. But if an huge bulk of earth be 
forced up obliquely through the incumbent fea, 
fo as not to drop back into the fubmarine cavern, 
but to refl: on the folid bottom near the aperture, 
with its top above the furface of the fea, a new 
ifl.and will be formed; and if at the fame time 
much of the fea be abforbed into the abyfs below, 
fubmarine hills may have their tops uncovered, 
and thus alfo become fuddenly new iilands: And 
thus the caufe of Phten. X. may be naturally ex
plain'd. 

Concl. X. And to the very fame caufe muft 
the fea's inftantaneous receding from the fi1ore 
during an earthquake (as mentioned at the latter 
end of Phten. X.) be afcribed; it being fucked into 
the new opened gulph below, and difappearing 'till 
diftant waves flow in and fupply its place. 

Con cl. XI. Nor is it to be accounted ftrange 
that when, and wherefoever earthquakes happen, 
flames fhould not at the fame time be always vifi
ble: For thefe, if not extravagantly fierce and 
copious, may be fmothered and extinguifhed by 
the fallen ruins of the earth, or by the overflowing 
of waters : Befides they n1ay be oftrn, either of fo 
fubtile a nature, or fo involv'd in clouds of fmoak, 
as in the day time to efcape our fight, though they 
might be vifible enough in the darknefs of the 
night; of which JEtna, V efuvius, and the fields of 
fuzzoli, do afford almoft daily examples. 

Concl. XII. Flames are a great deal nwre apt 
to burft forth from the tops of mountains, than in 

! yalley&_ 
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valleys or other low places, as being lefs check'd 
by the beforen1entioned obftacles, and likewife 
becaufe the cavities under mountains are very fre
quent and large, and their fides by inclining toge
ther, form a kind of chimneys which favour their 
afcent. , This eAp1ains the former part of the 
Vllth Ph£n. 

Cot cl. XIII. And fince vaft quantities of ful-
phur, bitun1en, ftones and metals, liquified by a 
noft intenfe heat, are expelled from thefe internal 

chambers through the tops of mountains, like ftones 
and bnUets out of artificial ordnance, they mufi: 

·· be the pabulun1 whereby fuch fire is fo long main-
. tained, except that the crufty rubbifh which drops 
off from the inward lining of thofe mountains, 
may fometimes fupply it with new fewel. 1-Ience 
the fecond part of Phcen. VII is deduc'd. 

Cone!. XIV. The caufe is likewife manifeft, 
why thefe ignivomous dragons, after having ceafed 
for a while, through a total confumption of the 
combuftible tnaterials within them, do rage again: 
This being the confequence of another accenfion 
of newly generated fteams and exhalations, which, 
like the forn1er ones, forces a new vent for other 
ignited and melted fubftances, as in Obf. VII. 
and thus the laft part of the fame Vllth Phce11. 
may be, at leaft probably, accounted for. 

Concl. XV. With the like eafe may we con
ceive how ignited fumes and exhalations being ra
refied in the bowels of the earth, do occafion tre
mors and £hocks, as alfo winds and blafts, fame
times before the ragings of burning mountains, 
and fome~imes after them; namely, in the former 

cafe, 
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cafe, becaufe no vent is as yet opened; and in the 
latter, becaufe it is clofed up again before they 
have entirely efcaped; and thus the force being di
ftributed arnong the neighbouring parts, the in
clofed air is driven out through whatfoever crannie~ 
it happens to meet with, as from ~olipiles, and 
thus we have a very probable folution of the IXth 
Ph£n. 

Cond. XVI. Nor is it ftrange that fuch erup
tions 1hould be for the moft part accompanied 
with horrible noifes; we experience them in a pro
portionable degree upon difcharging guns, ex
ploding fulminating powders, and burfting blad
ders. And the variety of thefe noifes, as bellow
ings, lowings, thunderings, roarings, &c. depend 
upon the different capacities and figures of the ca
verns and canals, like the various tones of an or
gan on the fizes and length of its pipes. Such is 
the caufe of P h£n. VI. 

Concl. XVII. Sometimes the chambers which 
contain the combuftible matter are fmall and few, 
and their walls not fo thin as to permit the kindled 
flame to make a fudden irruption into the contigu
ous ones, which rather burns a pafiage through 
by gradually confun1ing the intermixed fulphor 
and bitumen, and then perhaps meets with much 
more capa:ious caverns, through which being e
qually diffus'd, 1nuch of its primary force is abated, 
and its velocity retarded; which affords a fatisfac
tory rationale of the different durations of earth
quakes if)Qken of in F_b.:en. XI. 

Concl. XVIII. And fince it appears from Kir
fher's experiment cited at the latter end of Obf. I. 

~ ili~ 
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that the communication which fubterraneous ca
verns have one with another, is frequently by long 

. extended canals, what wonder is it that earth
quakes are fotnetimes propagated to very great di
ftances, in various direCtions? as we have obferved 
in Phten. XII. 

Concl. XIX. But countries whofe foil is fandy 
or loamy, are alfo frequently vifitcd by tremors 
and fhocks: Now it is extremely difficult to con
ceive, how, in fuch a contexture of earth, any 
caverns and canals of communication can poffibly 
fubfift. This however muft be underftood to take 
place by a kind of confent of parts, the impulfe 
being begun at a great diftance, and the jar pro
pagated by contiguity of folid parts, as for ex
ample, 

-plauftris concujfa tremefcunt 
q-'etia, viam propter, non magno pondere, tota: 
Ferratos utrinque rotarum fuccutit orbes, &c. 

as Lucretius elegantly defcribes it; and Kircher af
fents 0 

; which fatisfies for the beginning of Ph£n. 
XII. 

Cone!. XX. The caufes why mountains and 
maritime places are 11)0ft obnoxious to 1bocks and 
fubverfions, are, firft, the redundancy of inflam
mable fubftances under mountains, according to 
Obf Ill. and, fecondly, the winds and blafts ex
cited by the allifion of waves, as being great pro
moters of accenfion, according to Obf II. But 
in marfhy and watery places, tho' much abound
ing in combufrible matter under ground (fuch as 

Lib. iv. muf}.d. fubterr. fea. ii, cap. 10. in fine. 

'I'ujcany, 

I 
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crujcmry, which Kircher gives for an example P) and 
this actually fet on fire, or juft ready to be fo, is eafi
ly quenched by the neighbouring moifture ; fo that 
earthquakes cannot be frequent here. And thus have 
we the caufe of Phcen. XIII. with which compare 
Concl. II. At the fame time we have the caufe of 
the late difafier at Hall, a foil richly impregnated 
with fa1t ; and the fame inference may be made 
from what \"i'as faid in Obf. Ill. about the iOe of 
Ormus, and fo we come at the caufe of Pht:en. I. 

Concl. XXI. The inflammable fubftances we 
have all along been fpeaking of are not more lia
ble to accenfion in fpring or fummer than in au
tumn and winter, nor more under one conftellation 
than another, (Pht:en. XIV.) It is not therefore 
ftrange that no times and feafons have been abfo
lutely wirhout the related effects. It is however 
not improbable that the winds blowing ftronger, 
or the feas running h1gher at a certain feafon, may 
have fome fhare in promoting them. 

Concl. XXII. And as fmoaky, nitrous and ful
phureous fteams, before their accenfion, or after 
it, may eafily penetrate to the fources of fprings; 
and as afhes and foot are frequently ejected in 
great quantities, without flame, through clefts 
and openings of mountains up into the air, the 
reafon of Pht:en. XVI. rnufi: be very obvious. 

Concl. XXIII. .~.. r ,r is it in the leaft ftrange, 
that mifchievous acd venomous exhalations (Obf 
VIII.) fhould, by infecting the air, often bring on 
peftilential difeafes, as was remarked at the end of 
the f.'lme PhtCJt. 

~ Loco ante cit. 

Concl. XXIV, 
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Concl. XXIV. But whether they portend fedi

tions and other evils independent of truly natural 
caufes,is not the bufinefs of the prefent enquiry. This 
it is manifeft from experience, that ./Etna, V efuruius., 
&c. do render the circumjacent country extremely 
fertile by their eruCtation of a pinguious n1atter; 
and that Greenland and Ifland, otherwife intolera
bly cold, are cherifhed merely by thefe fubterrane
ous fires, and rendered habitable; to fay nothing 
of the profit that redounds to the inhabitants from 
the fale of the vaft quantities of fulphur, wh~re
with they conftantly fupply them, affording then1 
a very comfortable fupport, which otherwife they 
n1uft be altogether in want of. 

Concl. XXV. It cannot be queftioned, but as the 
waves of the ocean do wear rocks, and wafh away 
fhores and the walls of cities; fo tnay the waters 
have free power of wafhing, and excavating the 
inward parts of the earth in certain places, _info
much as to caufe the vaulted roof above to drop 
in through its own weight; which particular is 
taken notice of by Seneca \ and has been con
firmed by a late examp1e in Bulgaria, where a tract 
of land fix miles long, funk down, without any 
earthquake, into a deep abyfs; and not long fince 
the gazettes mentioned a thing of the like kind 
of a mountain in RujJia, where nothing of a fub
terraneous fire would have been fufpeCted, had it 
not being accompanied with bellowings and roar
ings: and I wifh I may be miftaken in my prog
noitic, as to the town of Panama near the ifthmus 
of Dm·ien, on the wefrern coaft of America, fuffer· 

: Lib. vi. gu.eil:. nat. c:1p. 7. 
tng 
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ing the like fate, efpecially if what is reported by 
fome be true, that the waves of the fea are fre
quently heard to roar under the ftreets. 

Concl. XXV I. But whether a tremor, proper
ly fo called, may be produced by a violent fall 
of waters into a fubterraneous cavern, let the rea
der judge from what has been faid above,compared 
with what Athanajius Kircher relates r, that "At Pa
nama, a town of America, the flux of the fea is at 
fome times Jo violent, that the place is full of water, 
and at the fame time an earthquake is felt, and hor
rid bellowings are heard from under ground." And 
indeed although the hypothefis of Democritus, 
which may be met with at large in Plutarch, Se-
11eca and Ariflotle, that fubterraneow~ waters are the 
caufe of earthquakes, be infufficient to folve many 
of the ph~nomena, yet it muft be acknowledged 
not to be in all refpetl:s abfurd. 

Concl. XXVII. Nor ought we to oppofe A
riflotle, and others of the ancients, as to the vio
lence of flatufes, efpecially in a ftate of rarefac
tion ( Obf VI.) if they could but affign a caufe 
either of inftantaneous rarefatl:ion, as that, for ex
ample, of air condenfed in wind-guns, or of any 
violent .impulfe imprefs'd by continued flatus's 
fron1 a confiderab1e diftance; without which (by 
the fame Obf VI.) the varieties of earthquakes 
cannot be account<!:d for (nor indeed the other ph~
nOinena, efpecially the VIIth, if the orio-in of fuch 
. 0 

unpulfe be fuppofed far difl:ant) nor the artificial 
earthquake of Arthmejius defcribed by Agathius r, 
gain any credit. 

: Mund. fubterr. tom. 1. p .. 145• r Lib. v. 

Concl. 
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Concl. XXVIII. Wherefore as to thefe, and o

ther opinions of the ancients, we muft, in the ge
neral, agree with Seneca t, that " although they are 
rude and deftitute of perfection, yet jtill ought we to 
excufe them; and think ourfelves in fame meafure in
debted to them for whatever improvements we may 
happen to make." As thofe who broke the ice, 
and firft attempted fuch profound inquiries, in 
which they would beyond all doubt have fucceed
ed, if artillery and gunpowder had been known in 
their times ; for by this alone the moderns were 
led, and as it were forced into the difcovery of the 
caufes we have here affigned, of fo intricate a mat
ter; of which I will take upon me to produce un
queftionable proof, 

P 0 ST-
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P 0 S T S C R I P T. 

I. Intend in this additional paper to give due 
fatisfaetion to fuch as would choofe to rely 

on the authorities of other men, rather than truft 
to their own judgment : And alfo to prove the 
truth f a propofirion of the utmoft importance 
in the whole fcience of nature. As to the former, 
I ihall not, as I !Tiight, infift that many ancient 
philofophers deduced the caufes of earthquakes, 
tho' not altogether fatisfaetorily, from the violent 
aCtion of fire ; and that among the feveral notions 
of Epicurus on the fubjeCt, this was his favorite 
one, " that earthquakes are produced by fome 
" fpiritual flatus converted into fire, which like 
" thunder, n1akes havock with whatfoever it meets 
" in its way," as Seneca reports u ; I rather choofe 
to cite the authorities of a few of the moft cele
brated moderns. 

II. CaJPar Schottus in his explanation of the na
ture and aCtion of mines in fieges, fays w, " The 
" military architeCts do hollow out a winding nar
" row paffage, by the help of a magnetical corn
" pafs, from the place where the fiege is carried 
" on, to the very fortrefs they defign to demolifh; 
" and under it they work a vault, and clofe it up 
" with a door, which has a fmall hole bQred at 
" its bottom; from which all along, as they re
u tire, they lay a n1atch or train, and fet fire to 

11 Lib. toties citat. w Mechan. hydraul. p. 6 I. 

,, it 



u· ( 

re· 

E A R T H Q U A K E S. 49 
h it when they are got out: Thus the whole 
" quantity of powder in the vault is kindled at 
" once, and the rarefied flame enduring no con
" finement, blows up the pile that ftands over it, 
~' and in an inftant fpreads death and terror a
" round. ''-After which he adds the following re
markable words. " Nothing was ever devifed to 
" exhibit fo perfect a refemblance of an earth
" quake, as that apparently is no other than an 
" effect of rarefaction, and nature in producing 
" thofe concuffions, operates in a quite fimilar 
" manner; for a flame from fome fu bterranean 
" ~u~·nace creeps along a vein of nitre or fulphur, 
.,, till it arrives at a place where a much larger 
" ftore of thofe materials are congefted; which 
" being fuddenly kindled and rarefied, endea
" vouring to expand itfelf into a larger fpace, 
" fhakes or overfets the incumbent mafs. 

Ill. How exactly the pupil and his mafter agree, 
may be feen in Kircher's writings x, where having 
~dvanced what we have cited about mines and ord
nance at the beginning of Obf. V. he immediately 
adds,-'' who can be ignorant that earthquakes 
" have the like origin? They are brought about, 
" as· has before been .fhewn, in the bowels of 
,., the earth, and that in the following manner. 
" When the powerful effort of fubterraneous fire 
" has broken through the fides of the caverns of 
~~ : n1ountains, and fpread itfe]f into a large fpace; 
" the air there is put into a violent agitation, and 
" the combuftible particles with wh~ch it is copi-
·" ouny impregnated, being fuddenly kindled, ex

x Mund. fubterr. lib. iv. p. zz 1. 

- E " ha_ 
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'' halations are formed in vafr quantities, and for 
" want of a vent for them to efcape at, the utn1oft 
" colluB:ations enfue which nature is able to en
" dure; the hollow fides and vaults of mountains 
" are fhaken, and the fuperficial parts of the 
" earth are lifted up, and, mark the words, thefe 
" elafl:ic vapours work the very fatne effeCts, as 
" gunpowder in artificial mines : They burft 
" through every thing, overfet cities and caftles, 
" form horrid gulphs and new lakes, leaving be
,, hind them the various monuments of defolation 

" and calamity, defcribed in hifl:orians." 
IV. Defcartes goes further Y. " The fubti]e 

" particles of exhalation, fays he, being too much 
" agitated to be converted into oil, when acci
" dentally driven in any confiderable quantity 
'' through the crannies, and into the cavities of 
" the earth, do there conftitute greafy thick fumes, 
" not unlike thofe which arife from a new ex tin
" guiihed candle; and then if any fpark of fire 
" happens to be excited in thofe cavities, the 
" fumes are prefently kindled up, and in confe
,, quence of an infl:antancous rarefaCtion, do ihake 
" the walls of their prifon with prodigious force, 
" eipccia1ly if a great deal of fpiri t or aura be in
" termixed with them ; and in this manner are 
" earthquakes produced.'; See likewife his other 
opinions about the duration of vulcano's and 
earthquakes, which I cannot but think highly 
probable. 

V. But the learned Gcjfendw of all others, has 
the n1oil ingcniouily deduced the caufes of earth

~ PJincip. part iv,_ Nurn , LXXV. , 
quakes 
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quakes from fubterraneous fires, and lhewn the 
ftrict fimilitude between the effects of artificial 
mines and earthquakes z ; the paffage is fomewha.t 
prolix, but well worth tranicribing.-c' It feems 
" then much more likely that an earthquake 
" fhould be the confequence of a fudden inflam
" mation of falphureous and bituminous fteams, 
~' taking fire front an intermixture of nitre, in 
" fubterraneous caverns not far below the furface 
~' of the ground, it having been before obferved 
" that a like fteam within a cloud, kindl-=s into,. 
'' lightning. The violent nature of flame, in it~ 
~, firft formation, when generated from fuch ma
" terials, may be fufficiently known, by attend
" ing to the effects of that of gunpowder fired in 
" pieces of ordnance ; or rather, in military n1ines·, 
~' where the expanfive power of the flame is able. 
" to lift up the weight of a fortrefs or caftle, and 
'' give a. terrible concuffion to the firongefr build
'' ings in its neighbourhood. Since then a fmall 
" quantity of flame let loofe from a fmall mine, 
" in comparifon of the mafs of building over it, 
" is capable of producing fo .great effects, what 
" may not a far more copious flame in a large 
" fubterraneous cavern do to the earth and tnoun
" tains over it and about it? As the flames of 
" mines operate with a various fuccefs, as the 
" mines are more or lefs confined, greater or lef
" fer, deeper or lhallower, and according to the 
'' clofenefs and loofenefs, dampnefs and drynefs of 
" · the powder, &c. fometin1es producing no e~ .... 

- ~' feet at all, fometimes a fhock only, and at 0-

:.1; Animad, in lib. x. Diog. Laert. p. m. 104.5 & feqq. 
Ea thers 
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" thers the expeB:ed execution; fo the flames, 
" kindled from fubterraneous exhalations, ac
" cordino- to the various circumftances of the ca-

b 

" verns and vaults, n1ay perhaps often have no 
" fenfible influence above the furface, either from 
" the laxnefs of the earth, through whofe fpira
" cles they may gradually efcape and be diffipat
f;' ed; or their utmoft confequence may be only a 
" flight fuock or tremor, the incumbent weight 
' ' being too great to be removed; in which cafe. 
" the flames will be refleB:ed back, and find a 
" paffage through fome lateral fpiracles of the ea
" vern : Or when the refiftance above is great, 
" and they cannot otherwife efcape, they may oc
" cafion fubverfions, abforptions, &c. Or laftly, 
'' having forced a fufficient aperture, they may 
" belch out fire and afhes, or ejeB: fparrs, mine .. 
" rals, pun1ice ftones, and fragments of rocks, 
" & c. partly calcined, and partly 1nelted." 

VI. And laftly, let us hear an evidence out of 
. the Peripatetic fchool, the famous Andreas Ct:efal
pinus, who after having fpoken of fubterranean ex
halations, adds a' " If at any time a good :quan
" tity of fuch a fubftance fuould be fublimed in
" to any of the regions of the earth, whofe cavi
" ties are filled with air, and not with water; it 
" may eafily be fet on fire, as happens in the 
" clouds. Hence come fiery eruptions in many 
" places ; hence fl1ocks of earthquakes, a~d 
" oftentimes fubverfions, when the pores of the 
" earth are not open enough to favour the efcape 

a Lib. iii. peripatet. qa~fi. ix . fub finem. 

of 
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c ( of the generated blaft: hence fulphureous beds 
" and hot fprings: For fulphur, bitumen, and 
" fuch like inflammable bodies have their origin 
" from concreted exhalations, which having ac
" quired the igneous principle, do adminifter to 
" the duration of fubterraneous fires; and whe~ 
" the circumambient bodies. become warmed by 
" fuch fires, the waters which glide over them are 
" heated alfo." vVhich expreffions, tho' fame
what obfcure in comparifon of the brighter truths 
delivered above, yet confidering them the offspring 
of the Latin Peripatetic fchool, muft b~ allowed 
to ihine in fome degree. 

VII. I come now to the other point I propofed: 
to enforce it as a ferious truth, that the ftupendous 
e.ffecrs of earthquakes, whether we confider then1 

'with regard to their immenfe greatnefs or their va
riety, can be no other than a work every way ade
quate to the infinite power of the fupreme Being: 

· And this perhaps may be the more eafily affented 
to, if an intervention of certain active forces fub
ordinate to the fame divine power, can be de
monftrated; and indeed could nothing of this kind 

'be demonftrated, it would be a kind of facrilege 
to attempt to afcribe effeEts worthy of the divine 
power and virtue alone, to any natural agent, al
though fubordinate to tha~ divine power. For 
what muft fuch agent bet What fuch virtue fub-

' ordinate and contradiftin8: to the divine power? 
You will anfwer perhaps without much hefitation, 
that it mufl: be fubterraneous fire; the efficacy of 
which is but too apparent and obvious to all who 

Ea· have 
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have the misfortune to be placed within the fphere 

of its fury. 
VIII. I do not deny the fiupendous energy and 

power which refides in fire, the mort amazing of 
.all God's creatures! It is manifeft to the moft 
vulgar eyes and the dulleft fenfes, even to thofe of 
brutes. But when I furvey it with the philofophi
cal eye of found re<1fon, the immediate gift of the 
divinity, I am plainly convinc'd that its wonderful 
efficacy is no other than the very efficacy of the di
vine virtue alone. I have in another place analy
tically inveftigated the nature of fire, and found 
it to confift of two very fubtile parts, but the one 
far lefs fubtile than the other. The lefs fubtile is 
made up of feleet rigid and acute particles of the 
terrene element, which are abfolutely inert and 
paffive; the others of the firft element, are incon!' 
ccivably more fubtile, and extremely moveable; 
and thefe, in vertue of their perpetual activity, fet 
the others in motion, and in this manner produce 
the univerfally vifible and palpable power of fire. 
But fhould we go further, and enquire from 
whence this rapid agitation of the fubtile particles 
of the firfl: element is derived? It would be ab~ 
furd to fay they derived it frotn themfelves, and e
qually abfurd to fuppofe, that thefe, being prime 
particles, had it from others, prior to themfelves; 
which if granted, the difficulty would be frill the 
fame, Uc. The certain conclufion then tnuft be, 
that the particles of the firft element did not only 
once receive that actual mobility which is manifeft 
in fiie, from an incorporeal principle, prior and 
. upqiqr to all matter, bqt that it is likewife, 

through 
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. through the perpetual aid of the fame principle, 
that it is kept in conftant poffeffion of the fame. 
Or, to exprefs the thing more plainly, that the 
moft fubtile components of fire, primarily agitated 
by the divine will, do, by the fame divine will, 
agitate the lefs fubtile ones, and ~mpel then1 a
gainft groffer bodies; and fa have all the ordinary 
and vifible effeCts of fire hitherto been, now are, 
and hereafter will be . produced: In a word, that 
the power which we confider as proper to fire, is 
in reality the conftant will of the Deity, whereby 
he was once pleafed, that the moft fubtile, and by 
their means alfo the lefs fubtile parts of fire ihould 
be kept in perpetual motion, and that by the medi
ation of both, all the effeB:s of fire ihould enfue; 
and therefore that it will be in vain to i1nagine that 
there is any virtue, fubordinate to the Deity, that 
can any ways move, or operate upon, the parts of 
fire, but this divine one alone. 

IX. The moft fubtile parts of fire are then agi
tated merely by the divine will; and by them th~ 
groffer Jpicttlte of the fame body: And, by means 
of the JPiculce, rapidly impelled on .yet grafTer bo
dies, they are kindled, tnelted, calcin'd, and 
burnt to afhes; and grand maffes receive impulfes, 
and are moved in various direCtions ; and all the 
ftupendous effeCts of earthquakes, before related, 
are brought to pafs. Goc4 according to his good 
pleafure, and the eternal order by him eftabliih
ed, ma1~es ufe of various and infinite means (yet 
of none derived but from himfelf) as paffive in
ftruments, but never employs any other really 
active vern1e, fubordinate to himfelf; For to what 

E4 end 
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end can fuch aaents exert themfelves? To wha.t 

0 

can they contribute, when it is his omnipotent 
virtue alone, that can imprefs upon their feveral 
members the impetus requifite to the office of the~r 
deftination, whether immediately, or by the in
termediation of others, varioufiy paffive, but no 
ways aCtive, or endued with a virtue contradi
ftinCt to that of the prime mover ? So that it rnuil: 
be infifted upon again and again, that it is th~ 
will of the omnipotent Creator alone~ that acts 
and n1oves, and by moving governs and regulates 
all things in the univerfal world, and that imme
diately., in confequence of a proper virtue: That 
js without the intervention of apy other 4ctive vir
tue of any creature yvhatever, though indeed Ine
diately, in regard to the action of that only divine 
virtue, with refpect to the difpofition, aptitude, 
and capacity of various recipients. 

X. But could not the great Creator of the uni
verfe cpmmunicate to fire an active power of burn
ing, &c. in vertue of which it might afterwards 
perform all its pfual effects, and, of itfelf, bring 
on earthquakes ? 

I anfwer: I know very well that with many, 
this is the main obftacle which hinders their affent 
to the philofophic4l truth which I contend for, tho' 
clear enopgh in itfdf. I am, I own, very defirous 
of !hewing the impoffibility of communicating fuch 
;!Ctive forces to il.1~flances merely corporeal. I in
t:reat therefore tny readers att~ntion to what I hav~ 
already faid, as well as to what I am goino- to fay 
(:Oncerning the power of fire to burn~ &c. b · 

T n~ef~ 
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U nlefs I were to exprefs the definition of fire in 

~bftraet terms, inftead of confidering it under any 
real agitation and n1otion, obvious partly to the 
fenfes, and partly to the imagination, I muft be 
obliged, with moft n1odern philofophers, to ftlp
pofe a twofold motion, one of the gro1fer and ter
rene particles piercing, cutting, breaking and dif
folving the continuity of other bodies, and inflict
ing the m oft exquiute pains on fenfitive bodies; 
.and another, of the inconceivably fubtile parts, 
fwiftly pervading in all direCtions the pores of all 
bodies, not previouQy occupied by themfelves in 
confort with their terrene fpicu!te, and that not 
only without any detriment, but even fenfible per
ception. It is clear and manifeft that the impetus 
of the former particles, fince it is paffively depen
dent on the fuppofed fwift agitation of the latter, 
cannot conftitute any aCtive power in fire. Where
fore, if there were any active power at all in fire, 
it muft be afcribed to the agitation of its very fub
tile parts ( fuppofing it has none more fubtile ftill 
than thofe, &c. to do which would be weak and 
abfurd,) which is the fame as to fay it is commu
nicated to it by God himfelf. Now fuch agitating 
force could be communicated to it no otherwife 
than either by giving to the particles a power of 
agitating themfelves (which is abfurd to all found 
reafon, and even to the Peripatetics themfelves) 
or by willing that they ihould be fo agitated. But 
[!nee to be agitated in1plies fomething paffive, and 
In this infiance, dependent inevitably on the di
vine will ; it is manifeft that in fire there is no 
fl,cbve power, properly fo called, b.efides the foie 

efficacy 
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efficacy of the divine will, whereby that more fub
tile part of it communicates motion to the groffer 
particles, impelling them upon other bodies, and 
fo producing other confequent effects; in refpeCl: 
of which, the motion of the JPicu!tB may indeed 
be called active, as alfo that of the fubtile parts 
in refpect of the motion of the JPicul~, though they 
are all of them abfolutely paffive. It is then the 
perfection of the divine power alone, not to ftand 
in need of any intrinfic motive power, and as fuch 
it is abfolutely and truly active, and efficiently pro
ductive of the motions effential to fire, and of in
numerable others thereon depending. 

OF 
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EARTHQUAKES. 

More particularly of the Origin of the Matter of 
them, from the Pyrites alo1ze. 

Have elfewhere a fuewn that the breath of the 
pyrites is fulphur ex tota fubflanti;:;-aifo that 
It naturally takes fire of itfelf. Again that the 

material caufe of thunder and lightning, and of 
earthquakes, is one and the fame; viz. the in
flammable breath of the pyrites. The difference 
is, that one is fixed in the air; the other under 
ground: of which I aft, thefe I think are fuffici
ent arguments. A thing burnt with lightning 
fmells of very brirnftone; again, the fubtilty and 
thinnefs of the flame; alfo the manner of its burn
ing, which is often obferved to be particula!im, or 
jn finall fpots, vapour-like. And of earthquakes, 

_a De fo11tibus medicatis Angli~. 
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the fulphureous fHnk of waters fmelt before, and 
of the very air itfelf after them; of which innu
merable inftances occur in the relations of them. 

They alfo agree in the manner of the noife, 
which is to be carried on, as in a train fired; the 
one rolling and rattling through the air, taking 
fire as the vapours chance to drive; as the other 
fired under ground, in like manner m0ves with 
defultory noife, as it fhall chance to be continued. 

That the earth is more or lefs hollow, is made 
probable by what is found every where in moun
tains, 'Viz. natural cavities or chambers, which 
the miners of the north call [elf-opens. Thefe they 
meet with very frequently, fome vaftly great, and 
others lefs, running with fmall finus's. And I 
doubt not, upon diligent inquiry, a great cata
logue of fuch might be had, difcovered in the 
memory of man : befides many there are, which 
are known to be open to the day, and to difcover 
themfelves without digging, as Pool's Hole, Oakie 
Hole, &c. Again, the great and fmall ftreams, 
which do arife from under the mountains, do e
vince the hollownefs and finuoufnefs of them. Add 
to thefe, that tnany finus's are made in that in
ftant, and are continued by the explofion and 
rending of the firft matter fired; which may, and 
do very probably, clofe again, when the force of 
that explofion is over; but are fufficiently open to 

continue the earthquake. 
That thefe fubterraneous cavities are at certain 

times, and in certain feafons full of inflammable 
vapours, the damps in our mines fufficiently wit-

z · nefs; 
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nefs; which fired, do every thing as in an earth
quake, fave in a leffer degree. 

Now, that the pyrites alone (which is our pre· 
fent tafk) of all the known minerals, yields this 
inflamn1able vapour, I think is highly probable 

for thefe reafons. 
I. Becaufe no n1ineral or oar whatfoever is ful

phureous, but as it is wholly, or in part a pyrites.: 
and although this does contradict the general o
pinion of the chymifts; yet they muft excufe me 
if I diffent from them in this particular: for 
where any of them fhall find me brimftone natu
rally contained in an ore ; there, I am very for
ward to believe, I .!hall find then1 iron alfo, by 
the loadftone; fo that betwixt us we fhall have 
difcovered the pyrites difguifed in that ore or mi
neral. I have carefully made the experiment in 
very many of the foffils of England, and do find 
them all to contain iron, wherever brimflone is, as 
I have elfewhere declared. 

II. Becaufe there is but one fpecies of brim
ftone, that I know. of, at leaft with us in Eng
land: And fince the pyrites naturally and only 
yields it, it is but reafonable, wherever brimftone 
is found, though in the air, or under ground ia 
vapour, to think that that alfo proceeds from it. 

If it be objeCted, that there is a fu1phur vive, or 
natural brimftone, which is no pyrites; I anfwer, 
that I am not willing to grant this, but do take 
all pure fulphur to have been once produced by 
the fire: for what is found in and about the burn
.ing mountains, is certainly the effects of fublima
tion: and thofe great quantitie• of it, faid to be 

found 
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found about the 1kirts of volcano's, is only an ar .. 
gument of the long duration and vehemence of 

thofe fires. 
If it be further objected, that the fulphur viv~ 

indeed, or ruff brimftone, as they call it, had 
from Hecla and Italy, is opaque, and agrees not 
with the tranfparent and amber-like fulphur vive 
of the ancients, fo that the miftak~ is in the drug
gifts, that we have not right natural brimftone ; 
I reply, that grant the difference, yet it does not 
follow, that that alfo was produced by fublima
tion, no more than that the ftalaB:ites, or water
wrought ftone, is not fo made, for that fome of 
it is found opaque, and fome chryftalline. 

But this we will grant; that poffibjy the pyrites 
of the volcano's or burning mountains ntay be 
more fulphureous than ours. And indeed it is 
plam, that fome of ours in England are very lean, 
and hold but little fulphtJr; others again very_ 
D1UCh. 

And this may be one reafon, why England is fo 
little troubled with earthquakes; and Italy and al
n1oft rol)nd the Mediterranean Sea fo very much. 

1\.nother reafon is, the paucity of pyrites in 
England; where they are indeed, fome little in all 
places, but moftly, jparfim; and if perchance in 
beds, thofe are comparatively thin, to what pro
bably they were in the burning tnountains, as the 
vaft quantity of fulphur from thence fublimed:t: 
cloth feen1 reafonably to imply. Alfo if we con1-. 
pare our earthquakes, and our thunder and light
ning with theirs; there it lightens almoft daily, ef
pccially in fumn1er time, here feldom; there thun ... 

2 der 



EARTH Q_U A K E S. 63 
der and lightning is of lo g duration, here foon 
over; there the earthquakes are frequent, long 
and terrible, with many paroxyfms in a day, and 
that for many days; here very fhort, a few mi
nutes, and fcarce perceptible. To this purpofe 
the fubterraneous cavities in England are fmall, 
and few, compared to tb.e vaft vaults in thofe parts 
of the world; which is evident from the fudden 
appearance of whole mountains and iflands. 

If yet it fhall be infifted upon, that there are 
other inflammable minerals befides the pyrites; 
we grant there are fo, but, by the providence of 
God, not to be found in England, that I know of, 
and not in any quantity in any place of the world, 
that I can learn ; which is well for mankind, be
caufe they are very poifons, as the orpiments; but 
they are all fpecifically diftinCt from brimfi:one, 
which, as we have ihewn, no ore yields but i-ron; 
fo that Nero (as Pliny tefi:ifies, who was of his 
time and his court) caufed them to be wrought in 
quantity, but they would not turn to account. 
And, by the by, fome authors have affigned this 
as a good reafon, againft any medicine that ihall 
be made out of gold, as fond as we are of an 
aurum potabile, as having naturally a deleterious 
quality : but this is befides my purpofe. 

Of the JPontm:zeous firing of the Pyrites. 

F it ihall be objected, that no body is kindled 
by itfdf: I anfwer, that it feems to me appa

rently otherwife; for that vegetables will heat, 
.and take fire of themfeh'es, as in the frequent in ... 

~apcq 
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itance of wet hay; and animals are naturally orf 
fire, and a man doth then fufficiently demonftrate 
it when he is in a fever. But amongft minerals, 
the pyrites, both in grofs and in vapour, is actu. 
ally of its own accord fired. Dr. Power has ac
tually recorded at large in his Micrographia b, a 
famous inftance of it; and the like not very rarely 
happens. And that damps naturally fire of them
felves, we have the general tefiimony of miners 

and of the fame author c. 

Again, the volcano's all the world over, argue 
as much : for we, with great probability, believe 
the1n to be mountains made up in great part of 
pyrites, by the quantities of fnlphur thence fub
limed, and the application of the loadftone to 
the ejected cinder. I go further. 

That thefe volcano's were naturally kindled of 
themfel ves, at or near the creation, is probable, 
becaufe there is but a certain known number of 
them, which have all continued burning beyond 
the memoirs of hiftory : few or none of them, 
that I know of, have even totally decayed or been 
extinct, unlefs poffibly by the fubmerfion of the 
whole; being abforb'd into the fea : though they 
do indeed burn more fiercely fometimes, than at 
others, for other reafons. So that it feems to me 
as natural to have actual fire in the terrefi:rim 
world from the creation, as to have fea and water. 

Again, if thefe volcano's did not kindle of 
themfelves, what caufe can we imagine to have 
done it? Of the fun; we anfwer, Hecla placed in 
fo extreme cold a climate, was kindled, for ought 

b P(JCWer ~Nlicrog. p. 6t. ~Id. p. 181. 
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I can fee by the natural hiftory of both, as foon as 
./Etna, or Fuegos, or the mofl: foutherly. Not tr.e 
accidents happening from man; for if man was~ 
as we muft believe, created folitary and topical, 
they were none of his kindling, becaufe they feem
ed to be fired before the world was overpeopled: 
befides, they are moftly the very tops of vaft high 
mountains, and therefore the moft unfit for the 
habitation of man. 

If we fay lightning and thunder, and earth~
quakes, we beg the queftion; for the caufe of one 
is the caufe of the other, and they are one and the 
fame. 

It remains therefore, very probably, that they 
were kindled of themfelves. 

I for my part know no fubjett in the whole mi· 
neral kingdom fo general and lafting for the fuel 
of thefe mountains, as the pyrites ; which I have 
faid alone to yield fulphur, anc.l naturally refolves 
itfelf into it, by a kind of vegetation. 

About the durable burning of the pyrites, thefe 
are inftances. Scotch coal hath lefs of the pyrites 
in it, being moftly made up of coal bitumen, and 
therefore it burns and confumes quickly, and 
leaves a white cinder. Sea-coal, or that coal which 
comes from Newcaflle by fea to us, and for that 
reafon fo called, burns flowly ; and the Sunderla11d 
fea-coal fo flowly, that it is faid by proverb, to 
make three fires: this hath much pyrites mixed 
with it, and burns to a heavy rediih cinder, which 
is iron, by the magnet. But I have feen, and 
have a fpecimen by n1e of a coal from Ireland, the 
proprietor of the pits is Sir Chrijlopher WmtdsfCtrd, 

F which 
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which is faid to be fo lafting, that it will continu·e 
twenty four hours red hot, and almoft keep its 
figure. This feems to be in a great part pyrites by 

the weight and colour. 
There are two forts of inftances, befides the 

arguments I have already urged, which to me are 
alone fufficiently convincing, and very much fa
vour the opinion I have offered ; that thunder and 
}iahtninrr owe their matter to the foie breath of the 

b 0 
pyrites. And although I am as loth, and as back-
\vard as any man, to give credit to fuch inftances, 
which feem rather prodigies, than the phcenome
na of nature ; yet becaufe they often occur in hif
tory, it is at leaft fitting to bring them under fur
ther inquiry and examination, that if they can be 
.confuted as falfe, fo much may be done for pof
terity; and that we at leaft n1ay not leave upon 
Qur regifters matters of fact not true, if they can 
be fairly fet afide. 

The firft fort of them are thofe which tell us of 
: ron to have fallen in great ma.ffes, and alfo in 
powder, after the manner of rain, out of the air. 

In a p~ut of Italy it rained iron in fuch a year, 
,and in Germany a great body of iron-ftone fell at 
fuch a time: 1~he like Avicenn affinns. ]ulius 
Scaliger fays he hacl by him a piece of iron which 
was rained in SaVO)', where it fell in divers places. 
Cardan reports I zoo ftones to have fallen from 
heaven, and one of them weighed 120 pounds, fame 
of them 30 pounds, fome 40, very hard, and of 
the colour of iron. 

Now, that which is very remarkable, fays Gil
bert, where thofe inftances are reckoned up, and 

a 
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a very probable argument for the truth of fuch 
ike inftances, is, that it is no where recorded, that 

it ever rained gold or filver ore, or tin or lead; 
but copper hath been alfo faid to have fallen 
from the clouds. 

And here I muft note by the by, that wherever 
the pyrites is mentioned by 'Che ancients, it is al
ways to be underftood of the copper pyrites; they 
fcarce having had any knowledge of the iron py
rites : And therefore the raining of copper makes J 
it yet more probable, becaufe of its great affinity 
with iron, which I fhall have occafion on fome o
ther time to difcourfe of. 

Now this Ferrum or ..tEs Nubegnum, if there was 
ever any fuch, was concreted of the breath of the 
pyrites, which we have elfewhere fhewn to b~ the 
{ulphur ex tota fubflantia. 

The other inllance, which I fay is owing to our 
regifters, is of lightning being magnetic d. 

This I am fure of, I have a petrified piece of 
afh which is magnetic ; that is, the pyrites in fuc
co; which makes it probable it may be magnetic 
alfo in vapour. 

~ !Phitofoph. Tranfaa. N° I 27. 



DISCOURSES 

CONCERNING 

EARTHQUAKES. 

Vidi ego quod fuerat quondam folidiffima tellus 
E.f!e fretum ; vidi fractas ex littore terras ; 
Et procul a pelago chonchte jacuere marinte, 
Et vetus invent a eft in montibus anchora fmmnis; 
f}tgodque fuit campus, vallem decurfus aquarum 
Fecit, et eluvie mons eft dedutlus in tequor. 

Ovid. Metam. Lib. xv. 

P R 0 P 0 S I T I 0 N S. 

I. Here are found in moft countries of 
the earth, and even in fuch where it 
is fomewhat difficult to imagine, by 

reafon of their vaft diftance fr~m the feas or wa
ters, how they fhould come there, great quanti
ties of bodies, refembling both in fubftance and 
fhape, the fhells of divers fort of fhell-fifhes ; and 
n1any of them fo exactly, that any one that knew 
not from whence they came, would without the 
leaft fcruple, firmly believe them to be the .fhells 

of 

----
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of fuch fillies : but being found in places fo un
likely to have produced them, and not conceiving 
how elfe they lhould come there; they are gener- ) 
ally believed to be real ftones formed into thofe 
lhapes, either by fome plafi:ic virtue inherent in 
thofe parts of the earth, which is extravagant e
nough, or elfe by fome celeftial influence or af
peB: of the planets operating at a diftance upon the 
yielding matter of the parts of the earth, which is 
much n1ore extravagant. Of this kind are all 
thofe feveral forts of oyfter-fhells, cockle-1hells, 
mufcle-fhells, periwinkle-fhells, &c. which are 
found in England, France, Spain~ Italy, Germany, 
Norway, RujJia, Afia and Africa, and divers other 
places; of which we have very good teftimony 
from authors of good credit. 

Il. 1'here often have been, and ftill are daily 
found in other parts of the earth, buried below 
the prefent furface thereof, divers forts of bodies, 
befides fuch as I newly n1entioned, refembling 
both in fhape, fubfi:ance, and other properties, 
the parts of vegetables, having the perfeCl: rind 
or bark, pith, pores, roots, branches, gums, 
and other confl:ituent parts of wood ; and though 
in another pofture, lying for the moft part hori
zontal, and fometimes inverted, and much diffe
rent from that of the like vegetables when grow
ing ; and wanting alfo for the moft part, the 
leaves, fmaller roots and branches, the flower and 
fruit, and the like fmaller parts, which are com
mon to trees of that kind : of which fort is the 
lignum fojjile, which is found in divers parts of 
England, Scotland, Ireland, and various parts of 

F 3 Italy, 
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Italy, Germany, the Low-Countries, and indeed al
Inoft in every country of the world. 

HI. There are often found in divers other parts 
of the earth bodies, refembling the whole bodies 
of fifhes, and othe'r animals and vegetables, or 
the parts of them, which are of a much lefs per
Inanent nature than the .fhells abovementioned; 
fuch as fruits, l~aves, barks, woods, roots, mufh
rooms, bones, hoofs, claws, horns, teeth, &c. 
But in all other properties of their fubftance, fave 
tLeir fhape, are perfect ftones, clays or earths, and 1 

feem to have nothing at all of figure in the inward 
parts of them. Of this kind are thofe commonly 
called thunder-bolts, helmet-ftones, fcrew-ftones, 

wheel-ftones, &c. 
IV. The parts of the earth in which thefe kinds 

have been found, are fame of them fome hundred 
of miles diftant from any fea, as in feveral hills of 
Httngary, the mountain 'l'aurus, the Alpes, &c. 

V. Divers of thofe parts are many fcores, nay 
fome many hundreds of fathoms above the level 
of the furface of th~ next adjoining fea, they hav~ 
ing been found in fome of the moft inland, and 
on fome of the higheft mountains in the world. 

VI. Divers other parts where thefe fubftances 
have been found, are many fathoms below the 
level both of the furface of the next adjoining fea, 
and of the furface of the earth itfelf, they having 
been found buried in the bottoms of fome of the 
deepeft mines and wells, and inclofed in fome of 
,the hardeft rod~s ancl tougheft metals. Of this 
we have continual inftances in the deepeft lead and 
tin~mine~~ and a particular inftance in the .w~ll 

~ug 
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dug in Amflerdam ; where at the depth of 99 feet 
was found a layer of fea ihells mixed with fand, 
of four feet thicknefs ; after the diggers had paffed 
through feven foot of garden-mould, nine foot 
more or' black peat, nine foot more of fofc clay, 
eight of fand, four of earth, ten of potters clay, 
four more of earth, ten foot more of fand, upon 
which the ftakes or piles of the Amflerdam houfes 
reft ; then two foot more of potters-clay, and 
four of white-gravel, five of dry earth, one of 
mix'd, fourteen of fand, three of fandy clay, and 
five more of potters-clay mixed with fand. Now 
below this layer of ihells, immediately joining to 
it, was a bed of potters-clay of no lefs than 102 

foot thick. 
VII. There are often found within the bodies 

of very hard and clofe ftone, as n1arbles, flints, 
Portland and Purbeck ftones, &c. which lye upon, 
or very near to the furface of the earth, great 
quantities of thefe kind of figured bodies or !bells; 
and there are many of fuch ftones which feem to 
be 1nade of nothing elfe. 

Thefe phxnomena, as they have hitherto much I 
puzzled all natural hiftorians and philofophers to 
give an account of them, fo in truth are they in 
themfelves fo really wonderful, that 'tis not eafy, I 
without making multitudes of obfervations, and 
comparing then1 very diligently with the hiftories 
and experiments that have been already made, to 
fix upon a plaufible folution of them. For as on 
the one fide, it feems very difficult to imagine that 
nature forn1ed all thefe curious bodies for no o
ther end, than only to play the mimick in the 

F 4 mineral 
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1nineral kingdom, and only to imitate what fhe 
had done for fome more noble end, and in a 
greater perfection in the vegetable and animal 
kingdoms ; and the ftriB:eft furvey that I have 
n1ade, both of the bodies themfelves, and of the 
circumflances obvious enough about them, do not 
in the leaft hint any thing elfe ; they being pro
rnifcuoufly found of any kind of fubftance, and 
having not the Jeaft appearance of any internal or 
fubftantial form, but only of an external or figur
ed fuperficies. As, I fay, 'tis fomething harfh to 
imagine that thefe thus qualified bodies ihould, 
by an immediate plaftic virtue, be thus ihaped by 
nature, contrary to her general method of acting 
in all other bodies; fo on the other fide, it may 
feem at firft hearing fomewhat difficult to conceive 
how all thofe bodies, if they either be the real 
fuells or bodies of fifh, or other animals or vege
tables, which they reprefent, or an impreffion left 
on thofe fubftances from fuch bodies, fhould be 
in fuch great quantities tranfported into places fa 
unlikely to have received them from any help of 
man, or from any other obvious means. 

The former of thefe ways of folving thefe ph~ ... 
nomena I confefs I cannot, for the reafons I now 
mentioned, by any means a!fent unto ; but the 
latter, tho' it has fome difficulties alfo, feems to 
me not only poffible, but probable. 

The greateft objectioFls that can be made aaainft 
• b 

lt, are Ijl, By what means thofe fhell3, woods, 
and other fuch like fubftances, if they really are 
the bodies they reprefent, fhould be tranfported to, 
and buried in the places where they are found? 

And 
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And 2dly. Why many of them ihould be of fub
ftances wholly differing from thofe of the bodies 
they reprefent; there being fome of them which 
reprefent ihells of almoft all kinds of fubftances, 
clay, chalk, n1arble, foft ftone, harder ftone, 
marble, flint, n1archafite, ore, & c. 

In anfwer to both which, and fome other of 
lefs importance, which I fhall afterwards mention, 
give me leave to propound thefe following pro
pofitions, which I fhall endeavour to make pro
bable. Of thefe in their order. 

I. All, or the greateft part of thofe curioufly 
figured bodies, found up and down in various 
parts of the world, are either thofe animal or ve
getable fubftances they reprefent, converted into 
ftone, by having their pores filled up with fome 
petrifying liquid fubftance, whereby their parts are, 
as it were, lock'd up and cemented together in 
their natural pofition and contexture ; or elfe they 
are the lafting impreffions, made on them at firft, 
whilft a yielding fubftance, by the immediate ap
plication of fuch animal or vegetable body, as 
was fo fuaped; and that there was nothing elie 
concurring to their production, fave only the 
yielding of the matter to receive the impreffion, 
fuch as melted wax affords to the feal : or elfe a 
fubfiding or hardning of the matter, after by fome 
kind of fluidity it had perfectly filled or inclofed 
the figuring vegetable or animal fubftance, after 
the manner as a ftatue is made of plaifter of Paris., 
or alabafter duft beaten, and boiled, mixed with 
water, and poured into a mould. 

· 11. There 
l 
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II. There feems to have been fome extraordi .... 

nary caufe which did concur to the promoting of 
this coagulation or petrifaction; and that every 
kind of matter is not of itfelf apt to coagulate in
to a ihong fubftance, fo hard as we find moft of 
thofe bodies to confift of. 

Ill. The concurrent caufes affifting towards the 
turning of thefe fubftances into ftone, feem to 
have been one of thefe; either fome kind of fiery 
exhalation, arifing from fubterraneous eruptions 
or earthquakes; or, fecondly, a faline fubftance, 
whether working by diifolution and congelation, 
or cryftallization, or elfe by prrecipitation and co
agulation ; or thirdly, fome glutinous or bitumi
nous matter, which upon growing dry or fettling, 
grows hard, and unites fandy bodies together into 
a pretty hard fro ne ; or fourthly, a very long 
continuation of thefe bodies under a great degree 
of cold and compreffion. 

IV. Waters themfelves may in tract of time be 
perfectly tranfmuted into ftone, and remain a body 
of that conftitution, without being reducible by 
any art yet com1nonly known. 

V. Divers other fluid fubftances have, after a 
long continuance at reft, fettled and congealed in
to n1uch more hard and permanent fubftances. 

VI. A great part of the furface of the earth hath 
been fince the ere at" on transformed and made of 
another nature ; nan1ely many parts which have 
been fea are now land, and divers other parts are 
now fea wnich were once a firm land ; mountains 
have been turned into plains, and plains into 
fPOt)ntains, and the like. 

VII. Di~ 
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VII. Divers of thefe kinds of transformations 

have been effected, in thefe ifiands of Great Bri
tain; and 'tis not improbable but that tnany very 
inland parts of this iiland, if not all, may have 
been heretofore all covered with the fea, and have 
had fifhes fwimming over it. 

VIII. Moft of thofe inland places, where thefe 
kind of frones are, or have been found, have 
been heretofore under water; and either by the 
departing of the waters to another part or fide of 
the earth, by the alteration of the center of gravity 
of the whole bulk, which is not impoffible; or 
rather by the eruption of fome kind of fubterra
neous fires or earthquakes, whereby great quanti
ties of earth have been raifed above the former le
vel of thofe parts, the waters have been forced a
way fron1 the parts they formerly covered, and 
many of thofe furfaces are now raifed above the 
level of the waters furface, n1any fcores of fathoms. 

IX. It feems not in1probable .that the tops of 
the higheft and moft confiderable mountains .in 
the world have been under water, and that they 
themfelves feen1 nJoft probably to have been the 
effects of fume very great earthquake, fuch as the 
Alpes and Apennine mountai~s, Caucafus, the pike 
of 'Ieneriffe, the pike in the Cf'ercera' s and the like. 

X. It {eems not in probable, but that the great
eft part of th ... inequality of the earth's furface may 
have proceeded from the fubverfion and tumbling 
thereof, by fome preceding earthquakes. 

XI. ']'here hav been many other fpecies of crea
tures in former ages, of which we can find none 
at prefent ; and 'tis not unlikely alfo but that there 

may 
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may be divers new kinds now, which have not 
been from the beginning. 

There are fame other conjecrures of n1ine yet 
unmentioned, which are more ftrange than thefe, 
which I !hall defer the reciting of at prefent, 
becaufe, though I have divers obfervations con
curring ; yet having not been able to meet with 
fuch as may anfwer fome confiderable objections 
that they are liable to, I will rather endeavour to 
make probable thofe already mentioned, by fet
ting down fame of thofe obfervations (for it would 
be tedious to infert them all) I have collected both 
out of authors, and from my own experience. 

The firfi: was, that thefe figured bodies difperf
ed over the world, are either the beings them felves 
petrified, or the impreffions. made by thofe beings. 
To confirm which, I have diligently examined 

r 

many hundreds of thefe figured bodies, and have 
not found the leaft probability of a plaftic faculty. 
For firft, I hav·e found the fame kind of impref
.fion upon fubftances of an exceeding different na-

! ture; whereas nature in other of her works, does 
adapt the fame kind of fubfl:ances to the fame 
ihape : the fldh of a horfe is differing from that 
of a hog, or fheep, or from the wood of a tree, 
or the like; fo the wood of box, for inftance, is 
differing fron1 the wcod of all other vegetables ; 
and if the outward figure of the plant or animal 

. differ, to be fure their flefh alfo differs : and un
der the fame f11ape you always meet with fub
ftances of the fame kind; whereas here I have ob .. 
ferved ftones bearing the fame figure, or rather 
impreffion, to be of hugely differing natures; fome 

of 
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of clay, fome of chalk, fome of fpar, fome of mar
ble, fome of a kind of freeftone, fome like cryf
tals or diamonds, fome like flints, others a kind of 
marchafite, others a kind of ore. Nay in the 
fame figured fubil:ance I have found divers forts 
of very differing bodies or kinds of ftone, fo that 
one has been made up partly of ftone, partly of 
clay, and partly of marchafite, and partly of fpar, 
according as the matter chanced to be j urn bled to
gether, and to fill up the mould of the fhell. 

Another circumftance which makes this conjec
ture the more probable, is, that the outward furface 
only of the body is formed, and that the inward 
part has nothing of fhape that can reafonably be 
referred to it ; whereas we fee, that in all other bo
dies that nature gives a fhape to, fhe figures alfo 
the internal parts, or the very fubftance of it, 
with an appropriate fhape. Thus in all kinds of 
minerals, as fpars, cryftals, and divers of the pre
cious ftones, ores, and the like, the inward parts 
of them are always correfpondent to the outward 
fhape; as in fpar, if the outward part be fhaped 
into a rhomboidical parallelopiped, the inward part 
of it is fhaped in the fame manner, and may be 
deft out into a multitude of bodies of the like form 
and fubftance. 

Another circumftance is, that I have in many 
found the perfect fhell inclofed, which I have 
fometimes been able to take out intire, and found 
to be, both by its fubftance and fhape, and reflec
tive fhining, and the like circumftances, a real 
ihell of a cockle, perrhvinkle, mufcle, or the like. 

And 
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And further, I have found in the fame place 
divers of the fame kinds of fhells, not filled with 
a matter that was capable of taking the inl
preffion, but with a kind of fandy fubftance, 
which lying loofe within it, could be eafily fhook 
out, leaving the inclofing fhell perfeCtly intire and 
empty; others I have feen which have been of 
black flint, wherein the impreffion has been made 
only of a broken ihell, which ftuck alfo in it ; 
the other part of the furface of that ftone, which 
was not within the fhell, remaining only formed~ 
like a common flint. 

And, which feems to confirm this conjeCture, 
much n1ore than any of the former arguments, I 
had this laft fummer an opportunity to obferve upon 
the fouth part of England, in a clift whofe bottom 
the fea wafht, that at a good height in the clift 
above the furface of the water, there was a layer, 
or vein of ihells, which was extended in length for 
fome miles; out of which layer I digged, and ex
amined many hundreds, and found the1n to be 
perfeCl:: ihells of cockles, perriwinkles, mufcles, and 
divers other forts of fmall fhell-fifhes; fome of 
which were filled with the fand with which they 
were mixed; others remained empty, and perfect
ly intire. Fron1 the fea water's wafhing the under 
part of this clift, great quantities of it do every 
year tutnble or founder down, and fall into the 
falt water, which are wa!hed alfo by the feveral 
mineral waters iifuing out at the bottom of the 
clifts. Of thefe foundered parts I examined very 
many parcels, and found f01ne of them made into 
a kind of hardened mortar, or very foft ftone, 

which 
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which [ could eafily with my foot, and even al
moi1: with my finger, crulh in pieces : others that 
had laid a longer time expofed to the viciffitudes 
of the rifing and falling tides, I found grown into 
pretty hard ftones; others that had been yet longer, 
I found converted into a very hard ftone, retain
ing exactly the ihape of the inclofing ihell : and 
in the part of the ftone which had encompaffed the 
ihell, there was left re1naining the perfect ·impref;.. 
fion and form of the fhell ; the fhell itfelf conti
nuing, as yet, of its natural white fubfl:ance, tho' 
much decayed or rotted by time: but the body 
inclofing and included by the fhell, I found exact
ly ftamp'd like thofe bodies whofe figures authors 
generally affirm to be the produCt of a plaftic or 
vegetative faculty working in ftones. 

Another argument, that thefe petrified fubftances 
are nothing but the effects of thofe fhells being fill
ed with fame petrifying fubftances, is this, that 
an1ong thofe which are called Cornua ArmnoniJ, or 
ferpentine ftones, found about Keinjham, and in fe
:veral other parts of E1tgland, and in other coun
tries, as the Balnea Bollenfia, which are indeed no
thing elfe but the n1oulding off from a kind of 

ell which is fhaped m 1ch like a 1wutilus fhell, the 
whole cavity being fe arated with divers fmall 
valves or partitions, much after the fame manner 
as thofe fhells of the 1uzuJilus are co _~ 1nonly obferv
cd to be. Among thefe ftones, I fay, I have, up
on breaking, found fome of the cavities between 
thofe partitions remain almoft quite empty; others 
I have found lined only with a kind of tartareous, 
or rather cryftalline fubftance, which has ftuck to 

1 ilie 
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the fides, and been figured like tartar, but of a 
clear and tranfparent fubftance like cryfral; where
as others of the cavities of the fame frone, I have 
found filled with divers kinds of fubftances very 
differing: whence I imagine thofe tartareous fub
ftances to be nought elfe but the hardening of fome 
faline fluid body, which might foak in through 
the fubftance of the !hell. Others of thefe I have, 
which are quite of a tranfparent fubftance, and 
feem to he produced from the petrifaction of the 
water that had ·filled them : others I have found fill
ed with a perfect flint, both which I fuppofe to be 
the productions of water petrified : and I may per
haps hereafter make it probable, that all kinds of 
flints and pebbles have no other original. 

I could urge many other arguments to make my 
.firft propofition probable, that all thofe curioufly 
ihaped ftones, which the moft curious naturalifts 
moft admire, are nothing but the in1preffions made 
by fotne real ihell, in a r;natter that at firft was 
yielding enough, but which is grown harder with 
time. To this very head alfo may be referred all 
thofe other kinds of petrified fubftances, as bones, 
teeth, crabbs, fifhes, wood, mofs, fruit, and the 
like ; fome of all which kinds I have examined, 
and by very n1any circumftances, too long to be 
here inferted, judge them to be nothing elfe but a 
real petrifaction of thofe fubftances they refemble. 

My fecond propofition will not be difficult to 
prove, that if thefe be the effects of petrifaction or 
coagulation, it muft be from fome extraordinary 
caufe; 2nd this becaufewefindnot manyexperitnents 
of prod .c~ ng thern when and where we will: befides 

we 
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we find that moft things, efpecially animal and ve
getable fubftances, after they have left off to ve
o tate, do foon decay, and, by divers ways of 
putrefaction and rotting, lofe 'their form and re
turn to duft; as we find wood, whether cxpofed 
to the air or water, in a little time to wafte and 
decay, efpecially fuch as is expo fed to the altera
tion of both, and even in thofe places where thefe 
petrified fubftances are to be met with. The Jike 
we find of animal fubftances; and we have but 
fome few experin1ents of preferving thofe bodies, 
to make them as permanent as ftone, and few of 
making them into a fubftance of the like nature. 

The third thing therefore, which I ihall endea
vour to ihew, is, that the concurring caufes to thefe 
petrifacl:ions, feem to be either fome kind of pe
trifying water, or elfe fome faline or fu]phureous 
mixture, with the concurrence of heat, from fome 
fubterraneous fire or earthquake ; or elfe a very 
long continuation of thofe bodies under a very 
great degree of cold, and compreffion, and reil:. 
That petrifying waters may be able to convert 
both animal and vegetable fubftances into ftone, 
I could, befides feveral trials of my own, bring 
multitudes of relations out of natural hiftorians :. 
but thefe are fo common in almoft all countries, 
and fo commonly taken notice of by the curious, 
that I need not inftance. Cm;zden and Speed will 
tell you of abundance here in England, as the Peak 
in DerbJfhire, and in feveral other fubterraneous 
caverns in Engla11d. 1~he water itfelf does, by de
grees, produce feveral conical pendulous bodies of 
Hone, fhap'd and hanging li~"e icicles from the roof 

(J Q[ 
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of the vault; and dropping on the bottom, it raifes 
up alfo conical fpires) which, by degrees, endea
vour to n1eet the fonner pendulous ftritf!. And in
cleed I have generally obferved it, that wherever 
there is a vault made with lime under ground, into 
which the rain-water, foaking through a pretty 
thicknefs of ground, does at laft penetrate through 
the arch: I have in feveral places, l fay, obferved, 
that that water does incrufl:ate the roof with ftone, 
and in many places of it generate fmall pendulous 
icicles. This water I have found in a little time 
to incruftate fticks, or the like vegetable fubftances, 
with ftone, and in fome places to penetrate into the 
pores of the wood, filling them up with fmall cy
linders of ftone. 'This I have obferved alfo in fe
veral of the arches of St. Paul's church, which have 
been uncovered and laid open to the rain, though 
there be no earth for it to foak through. And al
tho' I have never yet been able to petrify a ftick 
throughout, yet I have now by me feveral pieces, 
that retain fo perfecrly all the figure of the wood, 
and are yet fo perfectly, in all other properties, 
fione, that I find. not the leafl: reafon of doubt. to 
believe, that thole pieces have been aB:ual wood; hav· 
ing fiill the bark, the clefts, the knots, the grain, the 
pores, and even thofe too which, for their fmall
nefs, I have elfewhere called microfcopical; tho' 
I confefs fome of thoie more perfeB: pieces feem to 
have been petrified from fome more fubtile and 
infinuating petrifying water, than thofe I newly 
mentioned: and 'tis not improbable but that fame 
fubterraneous fteams and heat may have contribut
ed fomewhat towards this effect. But firft I {hall 

endeavour 
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endeavour to make it probable, that thefe petrifi~ 
ed bodies may have been placed in thofe parts 
where they are found, by fame kind of transfor
mation wrought on the furface of the earth, by 
fame earthquake : and to this end I .ihall by and 
by mention fame f1 range alterations that have been 
made by earthquakes, after I have firft made pro
bable my fourth conjeEture. 

The fourth propofition therefore to be explained 
and made probable is, that waters thcmfelves of 
divers kinds, are, and may have been tranfmuted 
perfeB:ly into a ftony fubftance, of a very perma
nent conftitution, being fcarcely reducible again 
into water by any art yet commonly known: and 
that divers other liquid or fluid fubftances have in 
tratl: of time fettled and congealed into tnuch more 
hard, fixt, folid and permanent forms than they 
were of at firft. 

The probability of which propofition may ap
pear from thefe particulars. 

I. That almoft in all ftreams and running waters 
there is to be found great quantities of fand at the 
bottom, many of which fands both by their figure 
in the microfcope, and tranfparently, feem to have 
been generated out of the water. 

Firft, I fay, that their tranfparency which they 
difcovered in the n1icrof~ope, is an argument, be ... 
caufe I believe there is no tranfparent body in the 
world, that has not been reduced to that conftitu
tion, by being fame ways or other made fluid; 
nor can I indeed imagine how there ihould be a
ny. All bodies, made tranfparent by art, muft 
be reduced jnto that form firft; and therefore 't" s 

G 2 not 
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not unlikely but that nature may take the fame 
courfe ; bi1t this, as only probable, I !hall not in
fift on. Next, I fay, that the figures of divers 
of them in the microfcope difcover the fame 
thin as· for I have ieen multitudes of them curi-

o ' 
oufly wrought and figured like cryftals or dia-
monds; and I cannot imagine by what other in
ftrument nature fhould thus cut them, fave by 
cryftallizing the1n out of a liquid or fluid body ; 
and that way we find her to work in the formation 
of all thofe curious, regular figures of falts, and 
the vitriols, as I may call them, of metals and di
vers other bodies, of which chymiftry affords ma
ny infrances. Sea-fait and fal-gem cryftallizes in
to cubes or four-fided parallelopipeds ; nitre into 
triangular and hexangular prifms; almn into oc
tahedrons ; vitriols into various kinds of figures, 
according to the various kinds of metals diffolved 
and the various menftruums diffolving them ; tar
tars alfo, and candyings of vegetables are figure 
into their various regular ilia pes from the fame me
thod and principle : and in truth, in the form -
tion of any body out of this mineral kingdom 
whofe origin we are able to examin, we 1nay find 
that nature firfr reduces the bodies to be wrought 
into a liquid or foft fubftance, and afterwards forms 
and fhapes it into this or that figure. But this ar
gument drawn from the fand, found in all running 
ftreams, I fhall not infift on, becau[e fome imagine 
it to be only wafut off from the land and !bores the 
rivers pafied over, and perhaps 1nuch of it may: 
but yet that fand may be made of clear water, my 
fecond argument will n1anifefr, and that is this : 

That 
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That 'tis a ufual experiment in the making of fait 

in the falterns, by the boiling up, or evaporating 
away the frefher part of the fea-water, to collect 
great quantities of fand at each corner of the boi
ler; which after it has been well wafh'd with freih 
water, is, in all particulars, a perfect fand ; and 
yet the water is fo ordered before it is put into the 
boiler, that nothing of fand or dregs can enter 
with it, the brine being firft fuffered to ftand a 
good while and fettle in a very large fat, fo that all 
the fand and dregs tnay fink to the bottom ; after 
which the clearer water at the top is drawn off, 
and fuffered to run into the boiler. 'Tis not im
poffible perhaps, but that fubftance which n1ade 
the fand, might be diffolved in the water, and af
terwards by evaporation coagulated ; which if fo; 
n1akes not at all againft, but rather argues ftrongly 
for my fourth propoiltion. , 

But that the other folution is fomething more 
probable, namely, that 'tis made out of the very 
fubftance of the water itfe1f, this third argument r 
will make probable; and that is, that any water, 
of what kind foever, though never fo clear and in
fipid, may, by frequent diftillations, be all of it \ 
perfect! y tranfmuted into a white infipid calx, not 
again diffolvable in water, and in nothing differing 
from the fubftance of ftone. This I have been 
affured by an eminent phyGcian, who has divers 
times made trial of it with the fame fuccefs. If there
fore the whole body of any water may, by fo eafy an· 
operation, in fo very lhort a time, be tranfmuted 
into a ftony fubftance, what may not nature do; 

G 3 that 
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that can take her own time, and knows beft how 
to make ufe of her own principles ? 

But, fourthly, we have many infi:ances, by which 
we are affured that nature really does change water 
into ftone, both by forming in a little time, con
fiderable ftones out of the diftilling drops of water 
foaking through the roofs of caves and fubterrane
ous vaults, of which we have very n1any in!l:ances 
here in England; as, to name one for all, at the 
Peak in .Derbyjhire, the pendurous cones of this pe· 
trifled fubftance directly point at, and oftentimes 
meet and reil: upon the riGng fpires, generated by 
the drops of water trickling through the roof, as 
I mentioned before . 

. A.nd, fifthly, there are divers other waters which 
we need not feek after in caves that have a petri
fying virtue, and incruftate all the channel they 
p fs through, and the fubftances foak'd in them, 
vi rh ftone; thefe are fo cmnmon almoft in all 

places, that I need not in!lance in any ; only I can
not pafs by one, taken notice of by /(ire her, being 
obfervations 1nade by himfelf, and it has in it two 
circumftances very confiderable; the firft is, that 
vegetables fhould grow fo plentifully in a very hot 
w:1ter; the fecond, that only fuch herbs as grew in 
it, and not fuch as were fteeped in it, will per
fectly, after drying, be turned into ftone, of which 
I !hall have occafion to n1ake more ufe. I fl1all give 
the hiftory in his own words a. " Hcec experientia 
didici in itinere meo Hetrufco, in quo prope Roncolanum, 
Senenfis territorij (jppidum (a town near Siena in 'Iuf-
(any) dues fontes ea lidos obfervarr-·i, quorum aqua per 

~ Mund. fubter.r. lib. v. feet. z. parag. 7• 
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canales ad molares rotas vertendas ducebatur. In hifr:e 
canalibus cyperus, }unci, rammctt!us jimilefque herbd' 
tanta adolefcebant fa:cunditate, ut quotannis eas, ne 
aqu£ motum inturbarcnt, e.x·tirpare cporteret: extir
patas vero projeftafque in ~uicinum locum, herbas om
nes in lapidem con·ve;fas, non fine admi1 atione fpeftavi. 
Cujus rei caufam cum a molitoribus qu.erercm; refpon
derunt a1_uas ijfiufmodi hujus virtutis ef/e, ut qucecun
que inter canales, aut ipsa aqud excreveri;zt herbce, 
mox ac extirpat .. .c fuerint, lapidefcant; qutCcunque ve
ro extra aquam, in campis patentibus excreverint her
b,e, iflas extirpatas nunquam lapid.fcert. I pafs by 
his reafons and explications, becaufe I think the1n 
very little to the purpofe: but the obfervations 
thetnfelves are very conG.derable, and ferve for the 
explaining of feveral phxn01nena I have obierved 
in petrified bodies, as I ihall endeavour here:lfter 
to fhew, as in corals, both white and red, and t!1e 
feveral rarities of them ; in corallines alfo, and pe
trified muihrooms, of each of which I have exa
n1ined a very great variety. But this only by the 
by. 

Sixthly, therefore 'tis obfervable that thefe petrify
ing waters are for the moft part very clear and lim
pid; fo that to the fight not to be difl:inguifhable from 
other water, but only by the effects; and therefor ~, 
by the newly mentioned obfervations of Kircher, 
we find that veget::1.bles, v.,rhich upon drying, turn
ed into il:one, whilft green and growing, flourin1-
ed and fpread fafter than others:· fo that the p~
trifying fubf:ance paft through the finefl: and clofeft 
pores of the living vegetables, and therefore muft 
'ertainly be very intimately n1ixed with the water 

G 4 that 
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that could not be feparated by fo fine and curious 
ibainers. 

But, feventhly, to confirm this propofition yet 
farther, there are found in feveral parts of the 
earth fuch waters as will be entirely converted into 
ftone. Of this kind there are fcveral hiftories in 
the newly mentioned book, which I pafs over, and 
fhall only take notice of one for all, and that is an 
account fent to the Roman college of J efuits from 
the mafrers , furveyors and clerks of the Hungari
an mines, in anfwer to fome queries propounded 
t o them. To the query concerning the properties 
and metallick experiments about mineral waters, 
they anf wer b. Dcztur in fodinis aquce genus quod in 
figuram faccaharo haud abjimilem degenerat, videlicet 
in lapillos albos. 

And again, from another prefect of the imperi
al mines in Hungary, in anfwer to the fame query, 
we have this account c. Reperitur quoque aqua 
qucedam alba qute in lapidem durum a bit. Si vero 
hcec aqua ante fuam coagulationem mineram cupream 
tranfiverit, tunc generatur ex ea lapis qui Malochites 
vacatur : 1uando vero aqua illa perjluit cupream mi
neram continentem argentum, fiet ex ea pulcher lapis 
ceruleus, fimilis Cf'urcoidi. Htec aqua autem nullibi 
frequentius reperitur, quam in mineris lapidibus filiLeis 
copiofis, et cuprum cum argento continentibus. Whence 
I am apt ·to think, and I have tnany obiervations 
and arguments to prove tny conjecture, 

That, eighthly, all kinds of talk and fpar, moft 
ores and marchafites, Alumen plumeum and Abe.ftus, 
fiuors, cryftals, Conzijh diamonds, amethyfts, and 

~ Kircher. mund. [pptcrr. p. 183. ~ Id. p. 18 5. 
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divers other figured mineral bodies, n1ay be gene
rated fr01n their cryftallifation, or coagulation, out 
of fome mineral waters. 

And to make it yet rr10re probable, I could, in 
the ninth place, add divers experiments, by which 
feveral of thefe concretes may be in a fhort time 
made artificially by feveral chymical operations, 
which would very much illuftrate the former doc
trine. But I hope what I have mentioned may 
fuffice to make the fourth propofition probable, that 
waters of divers kinds tnay be turned in time into 
ftone, without being reducible again to water, by 
any art yet commonly known, which being grant
ed, my 

Fifth propofition will follow of confequence; 
namely, that divers other fluid fubftances, have, af
ter long continuance of reft, fettled and congealed in
to much more hard and permanent fubftances: for if 
water itfelf may be fo changed and metamorphofed, 
which feems the fartheft removed from the nature 
of a folid body, certainly thofe which are nearer 
to that nature, and are mixed with fuch waters, 
will more eafily be coagulated. I ihall not there
fore any farther infift on the proof of this, than 
only to mention two particulars, and that becaufe 
we have altnoft every where fo 1nany inftances and 
experiments ; the firft is of Pli;zy d in thefe words : 
Verum et ipfius terrt:e Junt alia fegmenta. ~tis enim 
Jatis miretur, pejjimam ejus partem, ideoque pulverem 
appellatam in Puteolanis collibus, opponi maris jlutli
bus, merfumque protinus fieri lapidem unum inexpug
npbileni U7tdis, et fortior em quotidie, utique ji Cumana 

d Lip.x.xxv.cap. ~3· 
m if 
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mifceatur ctemento. Eadem ejl terr£ natura in Y'Zi· 
cena regione: fed ibi 11on puf.vis, verum ipfa terra 
qualibet magnitudine excifa et denzerfa in mare, lapidea 

. extrahitur. Hoc idem circa Caffandriam produnt fieri: 
et in fonte Gnidio dulci intra oflo me1ljes terram lapi
defcere. Ab Oropo quidem .Aulidem ufque quicquid ter
t·te attingitur mari, mutatur in faxa, &c. To the 
end of the chapter he goes on to relate divers places 
where earths, &c. are turned into ftones. And in 
another place c he tells us, " Nitrari.;e egregite .JJ
gyptijs: nam circa Naucratim et Memphim tantum fo
lebant effe, circa Memphim detericres: lapidefcit ibi in 
acervis : multique fimt tumuli ea de caufa faxei: faci
tmt ex his vafa, &c. 

The fecond is an obfervation of my own, \vhich 
I have often taken notice of, and lately examined 
very diligently; which will much confirm thefe 
hiftories of Pliny, and this my prefent hypothefis; 
and that is a part of the obfervation which I made 
on the wefl:ern fhore of the I!le of Wigl?t. I ob
ferved a cliff of a pretty height, which, by the con
ftant wafhing of the water at the bottom of it, is 
continually, efpecially after frofts and great rains, 
foundering and tmnbling down into the fea under
neath it. Along the fhore underneath this cliff, 
are a great number of rocks and laro-e ftones con-

- 0 

fufedly placed, fon1e covered, others quite out of 
the water; all which rocks I found to be com
pounded of fand and clay, and ihells, and fuch 
kind of ftones as the ihore was covered with. Ex
amining the hardnefs of iome that lay as far into 
the water, as the low-water-mark, I found them 
to be altogether as hard, if not much harder than 

~ Lib. xxxi. cap. 1 o. 
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Portland or Purbeck ftone. Others of them, that 
lay not fo far into the fea, I found much fofter, as 
having in probability not been fo long expos'd to 
the viciffitudes of the tides: others of them I found 
fo very ioft, that I could eafily with my foot crufh 
th(;GJ, and make impreffions into them, and could 
thruft a walking ftick I had in my hand, a great 
depth into thetn. Others that had been but new
ly founder'd down, were yet more foft, as having 
been fcarce wafued by the falt water: All thefe 
were perfectly of the fame fubftance with the cliff, 
fron1 whence they had manifefrly tumbled, and 
confifted of layers of fuells, fand, clay, gravel~ 
earth, & c. and from all the circumftances I could 
examine, I do judge them to have been the parts 
of the neighbouring cliff tumbled down, and rowl'd 
and wafhed by degrees into the fea; and by the 
petrifying p9wer of the fait water, converted into 
perfect hard compacted ftones. I have likewife 
fince obferved the fame phrenomena on other fi1ores: 
and I doubt not but any inquifitive naturalift may 
find infinite of the like inftances all along the coaft 
of England, and other countries where there are 
fuch kind of foundering cliffs. I fhall not now 
mention the great quantities of toothed fpar, which 
I obferved to be cryftallized upon the fides of thefe 
rocks, which feetn'd to have been nothing elfe 
but the meer cryftallizing or !hooting of fame kind 
of water, which was pre(')'d or arofe out of thefe 
coagulating Hones : for the hiftory of thefe kinds 
of figured ftones belong more properly to another 
difcourfe; namely of the natural geometrical fi
gures obfervable in ores, minerals, fpars, talk, & c. 
of which elfewhere. One 
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One infrance more I cannot omit, as being the 

moft obfervable of any I have yet heJ.rd of; and 
that is Dr. Caflle's relation of a certain place at 
.Alpjly in Bedfcrdjhire, where there is a corner of a 
certain field, that cloth perfectly turn wood and 
divers other fubfiances in a very fhort time into. 
ftone, as hard as a flint or agate. A piece of this 
kind I faw, affirm'd to have been there buried, 
which the perfori that had buried it, had fhot fmall 
fhots of lead into. The whole fubftance of the 
rood, bad- and pith, together with the leaden fhot 
itfelf, was perfct11y turned to a ftone as hard as a
ny agate, and yet retained its perfect fhape and 
form; and the lead remained round, and in its 
place, but much harder than any iron. 

But to fpend no more time OQ the proof of that 
of which we have almoft every where inftances, 
divers of v.;hich I have already mentioned, I fhall 
proceed to the fixth propofition ; · which is, that a 
great part of the furface of the earth bath been fincc 
the creation transformed, and made of another na
ture: that is, n1any parts which have been fea are 
now land, and others that have been land are now 
iea; many of the tnountains have been vales, and 
the vales mountains, &c. 

For the proving of which propofition I fhall not 
need to produce any other arguments, befides the 
repeating what I find fet down by divers natural 
hifi:orians concerning the prodigious effects that 
have been produced by earthquakes, on the fuper
fi.cial parts of the earth ; becaufe they feem to me 
to have been the chief efficients which have tranf
ported the petrified bodies, !bells, woods, animal 

1 fub .. 
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fubftances, &c. and left them in fome parts of the 
earth, as are no other ways likely to have been the 
places wherein fuch fubftances fhould be produced; 
they being ufually either raifed a great way above 
the level furface of the earth, on the tops of hills, or 
elfe buried a great way beneath that furface in the 
lower vallies : for who can imagine that oifters, 
n1ufcles, periwinkles, and the like !hell-fiih !hould 
ever have had their habitation on the tops of the 
mountain Caucafus? Which is by divers of our 
geographers accounted as high in its perpendicular 
altitude, as any mountain in the yet known world; 
and yet Olearius affords us a very confiderable hif
tory to this purpofe, of his own obfervation, which 
I !hall hereafter have occafion to relate, and exa
n-1ine more particularly. Or, to come a little 
nearer home, who would imagine that oifters, 
Echini, and fome other fhell-fiih, fhould hereto
fore have lived at the top of the Alpes, Apennine, 
and Pyrenean mountains, all which abound with 
great ftore of feveral forts of ihells; nay, yet nearer, 
at the tops of fome of the higheft in Cornwal and 
Devonjhire, where I have been informed by per
fans whofe teftimony I cannot in the leaft fufj:)ea, 
tl~-at they have taken up divers, and feen great 
quantities of them? And to come yet nearer, who 
can imagine oifters to have lived on the tops of 
fome hills near Banflead Downs in Surry ? Where 
there have been time out of mind, and are ftill to this 
day found divers ihells of oifters, both on the up
pennoft fu rface of the earth, and buried likewife 
under the furface of the earth, as I was lately in
D)rmed by feveral very worthy perfons living near 

thofe 

/ 
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thofe places, and as I myfelf had the opportunity 
to obferve and colleCt. 

Of the EJ!eEls of EARTHQ_UAKES. 

T o proceed then to the effeCts of earthquakes, 
we find in hiftory four forts or genus's to 

have been performed by them. 
The .firft, is the raifing of the fuper.ficial parts of 

the earth above their fanner level : and under this 
head there are four fpecies. The firft is the raifing 
of a confiderable part of a country, which before 
lay level with the fea, and making it lye many feet, 
nay, fometimes many fathoms above its former 
height. A fecond, is the raifing of a confiderable 
part of the bottom of the fea, and making it lye 
above the furface of the water, by which means 
divers iilands have been generated and produced. 
A third fpecies is the raifing of very confiderable 
mountains out of a plain and level country. And 
a fourth fpecies is the raifing of the parts of the 
earth, by the throwing on of a great accefs of new 
earth, and fo burying the forn1er furface under a 
covering of new earth many fathoms thick. 

A fecond fort of effects performed by earth
quakes, is the depreffion or finking of the parts 
of the earth's furface below the former level. U n
der this head are alfo comprifed four diftinct fpe
cies, which are directly contrary to the four laft 
named. 

The firft, is a fucking of fome part of the fur
face of the earth, lying a good way within the land, 

2 and 



EARTH Q_U A K E S. 95 
and converting it into a lake of almoft an untnea
furable depth. 

'The fecond, is the finking of a confiderable 
part of plain land, near the fea, below its former 
level, and fo fuffering the fea to come in, and over
flow it, being laid lower than the furface of the 
next adjacent fea. 

A third,· is the fin king of the parts of the bot
tom of the fea much lower, and creating therein 
vaft vorages and akvf!es. 

A fourth, is the making bare, or uncovering of 
divers parts of the earth, which were before a good 
way below the furface; and this either by fudden
ly throwing away thefe upper parts, by fon1e fub
terraneous rnotion, or elfe by wafl1ing them away 
by fome kind of eruption of waters, from unufual 
places, vomited out by fame earthquake. 

A third fort of effeCts produced by earthquakes, 
are the fubver.fions, converfions, and tranfpofition!* 
of the parts of the earth. 

A fourth fort of effetts, are liquefaction, bak
ing, calcining, petrifaCtion, transformation, fub
limation, difi:illation, & c. 

The firft therefore of the effeCts of earthquakes, 
which I but ow named, was, that divers parts of 
the furface of the earth, which lay below, or level 
with the fea, have been raifed a good height above 
that level, by earthquakes. Of this Pliny gives us 
ieveral inftances. f Eadem. 1wjcentium caufa te;-ra
rum ejf, cum idem ille fpiritus attol!eJ:do potens folo 
11011 rualuit e;~umpcre. ]\Tafczmtttr enim 11ec jlumi mn~ 
tlmtu;;; in'i.·euu, jicut Echinadcs infulte ab Acbeloo 

~ Hill:. nat. lib. ii. cap. 8 5. 
am ne 
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amne congeflr:e; mcjorque pars ./Egypti a Nilo, in quam 
a P haro infula noftis et diei curfum fuiffe Homero cre
dimus : fed et recef!u maris Jicut eidem Circeis. Q.,uod 
accidif!e et in Ambracir:e portu decem millium pa.f!uum 
interval/a, et Atbenienjium quinque millium ad Pirtee
um memoratur: et Ephrji, ubi quondam r:edem Diante 
alluebat. Herodoto quidem ji credimus, mare fuit fu
pra Memphim ufque ad .!Etbiopum montes: itemque a 
planis Arabir:e. Mare et circa Ilium, et tota :FeuthrN-
nia, quaque campos intulerit Mr:eander. 

And Sandys al:fo, in his travels through Italy, and 
the parts of the Levant, gives this inftance g' fpeak
ing of the new mountain, which was produced in 
the kingdom of Naples, in the year 153 8, fays, 
" Thr lake Lucrinus extended formerly to A'Vernus, 
" and fo unto Gaurus, two other lakes; but is now 
" no other than a little fedgy plafh, choaked UP. 
" by the horrible and afronifhing eruption of a new 
" mountain, whereof., as oft as I think, I am apt 
" to credit whatfoever is wonderful. For who in 
" Italy knows not, or who elfewhere will believe, 
" that a mountain fhould arife, partly out of a 
" lake, and partly out of the fea in one day and 
" a night, to fuch a height, as to contend in al
" titude with the high mountains adjoining! 

'' In the year of our Lord I 538 on the 29th of 
" September, when for certain days foregoing, the 
" country thereabouts was fo vext with perpetual 
" earthquakes, as no one houfe was left fo intire, as 
" not to expect immediate ruin, af~er that the fea 
" had retired zoo paces from the ihore, leaving 
" abundar.ce of fifn, with fprings of fre1h water 

g P. 277· 
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" rifing at the bottom, this mountain vifibly af
" cended about the fecol}d hour of the night, &c." 
And again h, fpeaking of the fame place, " The 
" fea was accufton1ed, when urged with ftorms, 
" to flow in through _the lake Lucrinus, driving 
'' fillies in with it; but now, not only that paf .. 
" fage, but a part of Avernus itfelf is choak'd up 
" by the mountain." 

In which hiftories I take notice only of thefe two 
particulars at prefent. Firft, that that part of tl e 
land which lies between Lucrinus and the fea, that 
was oft-times before overflowed by the fea ; fince 
this earthquake has been fo far raifed, as that now 
fuch effects are no longer to be found. To con-

rm the rifing of which the more, the other cir
cumftance of the fea's departing frotn the fhore 
200 paces does much contribute. But, not to in
fill: on this, Mr. Childrey, in his Britannil~ Baconica, 
a book very ufeful in its kind, being a collection 
of all the n(ltural hifl:ory of the iflands of Great 
Britain, to be me_t with in Cambden or Speed, and 
iome other hi torians, togerher with fuch of his ' 
own as he had opportunity to obferve, relates to 
us many copfiderable pafihges to t is purpofe. In 
his hifto.ry of Ntrfolk, he ays, " that near St. Be-
" net's in the Holm, are perteB: cockles and peri-
,, winl· Ies fometimes digged up out of the earth, 
" which makes fome think it was forn1erly over-
" flo red by the fea." 1~hc fenny grounds alfo of 
Lincol 1}/Jire and Cf?efhire, feem to have proceeded 
from the r· fing of the groun ; and thofe in Angle
fy, w ere loP-p'd trees are nqw digr-ed up with 

11 Page z8x. 
l-I the 
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the perfeCt: ftrokes of the ax remaining on them, 
feem to have been firft funk under water, then o
verturned and buried in their own earth, and af
terwards the whole earth feems to have been raifed 
aaain to its forn1er height. 

0 ~ j 

Linfchoten gives us a relation of the like effeCts 
that happened in the er er cera's. The relation, as 
I find it epiton1iz'd by Purchas i is this : " In ]uly 
" anno 159 I, there happened an earthquake in the 
" iiland of St. Michael, which lieth frmn crercera 
'' fouth about 2 8 miles, an ifland 20 miles long, 
" and full of towns, which continued from ]uly 
" 26 to Augu.ft 12, in which time none durft fray 
" within his houfe, but fled into the fields, fafting 
" and praying with great farrow, for that many 
" of their houfes fell down, and a town called 
" Villa Franca, was almoft razed to the ground, 
" ali the cloyfters and houfes ihaken to the earth, 
" and therein people f1ain. crhe land in fome places 
'' rofe up, and .the clifts removed from one place 
" to another, and fame hills were defaced and 
" made even with the ground. The earthquake 
" was fo ftrong, that the fhips which lay in the 
" road, and in the iea, ihaked as if the world 
'' wou1d have rurned round. There fprung alfo 
'' a fountain ·out of the earth, from whence, for 
" the fpace of four days, there flowed a mofi clear 
" water, and after that it ceafed. At the fame time 
'' they heard fuch thunder and noife under the 
'' earth, as if all the devils had been affembled 
" together at that place, wherewith many died for 
'' fear. The iOand of Tercera ih.ook four times 

Pilgrim. part. iv. p. 1 67 7. 
I to-
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" together, fo that it feemed to turn about; but 
" there happened no other misfortune unto it. 
'' Earthquakes are common in thofe iilands : for 
" about 20 years paft there happened another 
" earthquake, when a high hill that lieth by the 
" fame town J7illa Franca, fell half down, and co· 
" vered all the town with earth, and killed many 
'' men." I have tranfcribed here, once for al1~ 
the whole relation, becaufe there are many other 
confiderable circumftances in it befides the rifing 
of the earth, which I fhall have occafion to refer 
to, under others of the heads or propofitions to be 
proved, and therefore fhall not need repetition. 
Two other relations I find collected by Purchas, 
confirming this, and feveral of the other propofi
tions: the one is that of Dithmar Blejke1z in the hif
tory of ljlandk. " On the 29th of November a
" bout midnight, in the fea, there appeared a 
" flame near Hecla, which gave light to the whole 
" iiland: an hour after the whole ifiand trembled, 
" as it would have been moved out of the place : 
'' after the earthquake followed a horrible crack, 
" that if all war-like ordnance had been difcharg
" ed, it had been nothing to this terror. It was 
'' known afterwards that the Jea went back two 
'' leagues in that ptace, which remained dry." 

A fecond hiftory Purcbas has collected out of 
the hillory of Jofeph Acojia of the JVe.ft lndies 1

; o
mitting for the prefent divers other circumftances 
he takes notice of, I lhf.ll only 111ention that of the 
receding of the fea." " Upon the eo aft of Cbili, I 
" remember not well in what year, there was fo ter ... 

k Id. part iii. p. 648. 1 Part iii, p. 940. 
·· H 2 " rible 
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'' rible an earthquake, as it overturned whole 
" mountains, and thereby ft<>pt the courfe of ri
,, vers which it converted into lakes. It beat 

' '' down towns, and flew a great number of peo-
,, ple, caufing the fea to leave her place fome 
" leagues, fo as the fhips remained on dry ground, 
" far from the ordinary road, &c." An example 
fomewhat like this happen'd lately in the Eaft In
dies, as I was lately informed by a lett-er from 
thence. The thing in Ihort was this: at a place 
about feven days journey fr-om Ducca, the earth 
trembled about 32 days; and the fequel was, that 
it raifed the bottom of a lake, fo as to drive out 
all the water and fifh upon the land, fo that a place 
which was formerly a lake is now dry ground. 
This ~as written from Ballafore, ]an. 6, 1665. 

T'he fecond fpecies of effeCts of earthqual<:es, is 
the raifing a confiderable pa1~t of the bottom of the 
fea; and making it lie above the furface of the wa
ter, by which means feveral ifiands have been ge
nerated. Of this Pliny gives us feveral infrancesm. 
NaJcttntur et nlio modo terrce (having in the preced
ing chapter fpoken of the ihores rifing above the 
water, or the waters deceding fron1 the ihore) ac 

epente in alzquo mari emergunt, veluti paria fecum 
faciente natura, qut:eque hauferit hiatus, alio loco red~ 
de11te. Clara> jampridem infulte, Delos et Rhodos, 
.,nemorite prodttnt enatce. Poflea minores, ultra Melo1z 
'.lfnaphe (of which Strabo n1akes mention n.) Inter 
Lemtmm et l-!ellejpontem Nta. Inter Lebedum et 'l'eon, 
Alo12e: inter Cyclai:las, 0 lympiadis cxxxv. anno 4 to, 'I'he
ra et 'Fberajia. Inter eafd~m poft ann. cxxx Hiera : 

m Lib. ii, cap. 86, 87. ~ Lib. x. 

et 
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et ab ea duobus fiadijs pofl ann. ex in nofiro tSevo, M. 
Jtmio Syllano, L. Balbo COSS. ad VIII Idus Ju!ias, 
:rhia. Two of which hiftories are alfo confirmed 
by Seneca 0

, where explicating the effeCts of earth ... 
quakes by the commixture of fire and water, he fays, 
'Iheren et 'Iherajiam et hanc noflr.:e tt>tatis infulam, 
fpeflantibtts nobis in ..!Eg.:eo mari enatam quis dubitat 
quin in lucem fpiritus vexerit. Sandys fpeaking of 
the Iolian iflands, faith, " Of thofe there were on
" ly [even, now there are eleven in number, 
" which heretofore all flamed; now only l/ulcano 
" and Strombylo, two of that number, do burn." 
P. ulcano is fa id firft of all to have appeared above 
water about the time that Scipio Africanus died. 
But we have much later inftances to confirm this 
our afferrion : for about z 3 years fince, an iiland 
was made among the Azores by an eruption of fire, 
of which divers have related the ftory. But Ki'P
cher P, from the relation of the Jefuits, has added 
the m oft particular one. Having fpoken of the ex
ceeding height of the Pike of Cf'eneriffe in the Ca
naries, and of the eruptions of fire in it, and the 
hot fprings round about it, he adds, that in the A~ 
zores alfo there are found places having almoft the 
fame properties. The Pico de Fayal de Santo Gre-
gorio, being almoft of equal height, and St. Mi· 
chael's ifiand having had heretofore feveral rulcan~, 
and having been troubled with many earthquakes, 
and very notably about 38 years fince, wherein all 
the iiland was fo terribly fhaken, that the lltter 
ruin and fubverfion of the whole was feared. The 
hiftory of which, in fhort, is this ; that " June 

• ~<eft. nat. lib. vi. P Mund. fubterr. 

H3 " 26, 
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'' 26, 1638, the whole ifiand began to be fhaken 
" with earthquakes for eight days, fo that the in
,, habitants left cities, caftles and houfes, and dwelt 
'' in the fields, but efpecially thofe of a place call .. 
'' ed Vargen, where the motion was more violent. 
" After which earthquake this prodigy followed. 
'' At a place of the fea, where fi!hermen ufed to 
" fifh in fummer, becaufe of the great abundance 
'~ of fifh there caught, called La Femera, about. 
'' fix miles from Pico Delle Carmerine, upon the firft 
" funday in july, a fubterraneous fire, notwith
,, ftanding the weight and depth of the fea in that 
'' place, which was 1 20 foot, as the fifhermen had 
'' often before that found by founding, and the 
Jc multitude of waters, which one would have 
~' thought fu.fficient to have quenched the fire: a 
~' fubterraneous fire, I fay, broke out with a n1oft 
'' inexpreffible violence, carrying up into the clouds 
" with it water, fand, earth, ftones, and other 
" vaft bulks of bodies ; which to the fad fpeB:a-

. " tors, at a diftance, -appeared like flocks of wool 
" or cotton, and falling back on the furface of 

· '' the water, look' cl like froth. The fpace of this 
" eruption was about as big as a fpace of land, 
" that might well be fown by two bu!hels of grain. 
" By great providence the wind blew from the 
" land ; etherwife the whole ifiand would, in all 
" probability, have perifhed by the merciltfs rage 
'' of thefe devouring flames. Such vaft bulks of 
~' ftonewere thrown up into the air, about the height, 
~' to feeming, of three pikes length, that one would 
H rather think them 1nountains than rocks: and 
~' which added further to this dreadful fight, was, 

" that 
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" that thefe mountains returning again, often met 
" with others afcending or being thrown up, and 
'' were thereby dafht into a thoufand pieces ; di
,, vet'S of which pieces being afterwards taken up 
'' and bruifed, eafily turned into a black !hining 
'' fand. Out of the great multitude and variety 
'' of thefe vaft rejected bodies, and the immenfe 
'' heaps of rocks and ftones, after a while was 
'' formed a new ifland out of the main ocean, 
" which at firft was not above five furlongs over; 
" but after a while, by daily acceffes of new mat
" ter, it increafed after fourteen days to an ifland 
" of five miles over. From this eruption, fo great 
'' a quantity of fifh was deftroyed and thrown up
,, on the next adjacent iiland, that eight of the 
" biggeft Indian galeons would not be fufficient to 
" contain them ; which the inhabitants fearing, 
" left the ftink of them might create a plague, for 
" eighteen miles round colleCted and buried in 
" deep pits. The ftink of the brimftone WC\S 

" plainly L'Tielt at 24 miles difiance," But we 
have an inftance more of the generation of an if
land out of the bottom of the fea, by ~n eruption; 
which becaufe it happened very lately, namely in 
1650, and near an ifland in the A1·chipelago, which 
Pliny relates to have been heretofore after the fame 
manner produc'd, I fhall in !hort relate, as it is 
more largely recorded by Kircher q from the mouth 
of Father Francifctts Riccardus, a Jefuit, who was 
at the fame time in the adjoining ifland, and '\n 
eye witnefs of all the phcenomena. 

'l Mund. fubterran. 

I-I 4 ~' From 
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" From the 24th of September to the 9th of Oc

'' tober 1650, the ifiand of Santerinum, formerly 
'' called by Pliny, 'Ihera, was dreadfully fhaken 
" with eartHquakes, fo that the inhabitants expect
" ed nothing but utter ruin ; and were yet more 
" amazed by a horrid eruption of fire out of the 
" bottom of the fea, about four miles to the eaft
" ward of the iilana : before which the water of 
" the place was raifed above 30 cubits perpendi
,, cularly. (I fuppofe he means as to appearance 
'' from the ifiand, otherwife 'tis but very little) 
'' which wave fpreading itfelf round every way, 
'' overturned every thing it met, deftroying !hips 
'' and galleys in the harbour of Candie, which was 
'' 8o miles diftant. The eruption filled the air 
" with afhes and horrible fulphureous ftinks, and 
j;C dreadfullightnings and thunder fucceeded. All 
" things in the iOand were covered with a yellow 
" fulphureous cruft, and the people almoft blind-

. ~' ed as well as choaked. Multitudes of pumice 
H and other ftones were thrown up, and carried 
'' as far as Conflantinople, and to places at a very 
" great diftance. THe force of this eruption was 
" greateft the two firft months, when all the 
'' neighbouring fea feen1ed to boil, and tlie Vul
" can continually vomited up fire balls. Upon 
" the turning of the wind, great mifchief was 
" done in the ifland of Santerinuin ; many beafts 
" and birds were killed : and on the 29th of Ofto
" ber and the 4th of November, about 50 men 
j;' were ¥-illed by it. The other four months it 
~' Iafted, tho' much abated of its former fierce
H m;fs., yet it ftill caft up ftone, and feemed to en-

deavout-
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' deavour the tnaking of a new ifiand; which tho' 
" it do not yet perfectly appear above water, yet 
" 'tis covered but eight foot by the water; and the 
" bubbling of the water feems to befpeak ahother 
'' eruption, that may in time finifu natures birth." 
And though our natural hifi:orians have been very 
£ arce in the world, and confequently fuch hifi:o
ries arc very few; yet there has been no age where
in fuch hifi:orians have lived, but has afforded them 
an examp,le of fuch effects of earthquakes. And 
I aoubt not, but had the world been always fur
niihed with fuch hiftorians as had been inquifitive 
and knowing, we fuould have found not only 'I'hera 
or Santerinum, and Vulcano, and Delos, and that in
the Azores, and one lately in the Canaries, but a 
very great part of the iflands of the whole world, 
to have been raifed out of the fea, or fcparated from 
the land, by earthquakes : for which opinion I 
fhall afterwards relate feveral obfervations both of 
my own and others, which feem to afford proba.,. 
ble arguments. 

But to proceed to the third kind or fpecies of 
effeCts produced by earthquakes, which is the raif
ing very confiderable mountains out of plnins. Of 
this I fhall add a few inftances ; but none more 
notable, than that of the new mountain near Na
ples, of which I faid fomewhat before out of San
dys's travels. In the year 1538, Sept. 29th, this 
mountain vifibly afcended about the fecond hour 
of the night, with a hideous roaring, horribly vo
miting ftones, and fuch ftore of cinders as over
wlielmed all the buildings thereabouts, -and the fa
lubrious baths of 'I'ripergula, for fo many ages ce-

~ lebrated? 
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celebrated, confuming all the vines toaihes, andkill
ing birds and beafts, and frightning away all the in
habitants, \\ ho fled naked and defiled through the 
dark: and has advanced its top a mile above the ba
.fis : the ftones of it are fo light and po ey that they 
will not fink when thrown into the fea. This new 
mountain, when new raifed, had a number of if
fues, fome of them fmoking, fome flaming, others 
difgorging rivulets of hot water, keeping within 
a terrible rumbling; and many periihed that ven
tur'd into the hollownefs above. But that hollow 
on the top is at prefent an orchard, and the moun
tain throughout bereft of its terrors. " It is re
" ported, fays Childrey r, that by the fea fide, not 
" far from Axbridge in Somerfetjhire, within thefe 
" 50 years, a parcel of land fwell'd up like a hill, 
" but on a fudden clave afunder, and fell down 
" into the earth; and in the place of it remains a 
" great pool." Our Englijh chronicles fay, at 
Oxenhal, in the bifhoprick of Durham, on Chri.ft
mas day I 179, the ground heav'd up aloft like a tow
er, and continued all the day unn1ovable, till e
vening, and then fell with a horrible noife, finking 
into the earth, and leaving three deep pits called 
hell-kettles. Vorenius f tells us of a new mountain 
likewife raifed in ]ava, in the year 1586, with the 
like effeCts of thofe I formerly named of the new 
mountain ; firft fhaking the earth, then heaving 
up, and throwing up into the air, the upper parts 
of the earth, afterwards the rock and inner parts, 
then fiery coals and cinders, overwhelming the cir
cumjacent fields and towns, and killing above 

~ Brit<tn Ea conic. ~ G eogr. 
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to,ooo men, and burning what was not over
whelmed. I have not time to reckon up the mui. 
titude of inftances I have met with in authors ; 
fuch as JEtna in Sicily, Vefuvius in Italy, one in 
Ct·oatia, near the city Valonia, the Pike in 'I'eneriffe, 
and the Pike in the Azores, Hecla, Helga, and ano
ther in Jjland: the mount Gonnapi in one of the if
lands of Banda, which made an horrid eruption at 
the fame time with that in 'Java. 'rhe mount Ba
la·vane in Sumatra : others in the Molucca ifiands, 
in China, 'Japan, and the Philippines, and in fame 
of the Maurician ifiands, and feveral other parts 
of the Eafllndies. In the Wefl Indies alfo we have 
multitudes of examples ; feveral in Nicaragua, and 
all along the ledge of mountains in Peru and Chili, , 
and in New Spain and Mexico: in the iQands of 
Papoys, difcovered by La Mair joining to the fouth 
continent in Mar Del Zur: all which are fo many 
Jhining torches to direct us in the fearch after this 
truth. There are many other inftances of moun
tains, that have but lately, as it were, left to burn, 
and are covered with wood and grown fruitful. 
So the new mountain I formerly mentioned, has 
an orchard growing where the fire at firfl: flamed. 
Another in the ifiand If<...uimada, near the river Pla
ta in Brajil: the ifiands alfo of St. Helena, and 
Afcenfion, difcovered by the great plenty of cinders, 
and the fa!hions of the hills, to have formerly con- . 
tained Vulcanos, and probably were at firft made 
by fame fubterraneous eruption, as indeed moft of 
thofe ifiands in the main ocean, fuch as the Cana
ries, and the Azores, and the Eafl Indian, and the 
Caribbee ifiands, and divers others feem to have 

peen, 



1o8 D I S C 0 U R S E S on 
been. A paffage to make this affertion fon1ewhat 
the more probable, I have n1et with in Linfchoten's 
defcription of the ifle of 'l'ercera, which, as Pur
cbas has epitomized t, I have here added. "The land 
" is very high, and, as it feen1eth, hollow ; for 
" that as they pafs over an hill or ftone, the ground 
" foundeth under them as if it were a cellar: fo 
" that it feems in divers places to have holeg un. 
" der the earth, whereby it is n1uch fubject to 
" earthquakes, as alfo all the other iflands are; 
" for there it is a common thing : and all thote 
" iilands, for the moft part, have had mines of 
" brimftone; for that in tnany places of 'I'rrcera 
" and St. Michael, the fmoke and favour of brim
" ftone cloth frill iffue out of the ground, and the 
" country round about is all finged and burnt. 
" Alfo there are places wherein there are wells, 
" the water whereof is fo hot that it will boil an 
" egg, as if it were over a fire." Befides which, 
the fhape of the hills, and feveral other circum
ftances mentioned by LinfchrJten, do make it pro
bable that th fe have been all Vulcano's. 

But to proceed to the fourth fpecies of the effects 
of earthquakes under this head; and that is, the raif
ing of the parts of the earth, by the throwing on a 
great accefs of new earth: of this I have already 
given n1any jnftances in the newly mentioned hif. 
tories of eruptions, where I n1entioned the over
whelming of fields, towns and woods. I :!hall on
ly add one inil:ance or t (.10 more to confirm this 
head, and then proceed. The firfl: is that menti
oned by Otaus TVonni11s u, where he gives an ac-

~ Pilgr. part iv. p. 167o, ~ 1\l!ufrei. lib. i. feel:. i. chap.115. 
count 
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count of an extraordinary earthquake in 1 celand, 
which filled the air with duft, earth, and cinders, 
and overwhelmed towns, fields, and even !hips a 
good way diftant at fea; and which fent forth its 
fumes with fuch violence and plenty, as covered all 
the decks and fails of !hips lying on the coaft of 
Norway, fome hundred leagues diftant. And to 
tnake this of Wormius the more probable, I have 
now by me a paper of duft, which was rained out 
of the air upon a fhip lying at Algier upon the coaft 
of Barbary, upon a great eruption of V efuvius in 
the year x6oo. But what is beyond all, is the late 
eruption of Mongibell or .Jj.t1za. 

And to confirm this propofition yet further, I 
cannot pafs by a very r~markable rain of earth and 
a!hes, that happened in Peru, anno I 6oo, mention
ed by Garceloffo de la Vega, one of the offspring of 
the Inca's of Peru, in his hifrory of America. The 
epitome of which by Purchas w, is this. '' I might 
" add the great earthquakes anno 16oo in Peru at 
" Arequepa, the raining of fand, as alfo of alh"'s a.
" bout 20 days fron1 a Vulctmo breaking forth ; 
" the afhes falling in places above a yard thick, 
" in fome places n1ore than two, and where leaft, 
" above a quarter of a yard, which buried the corn 
" grounds of 1naize and wheat, and the boughs 
" of trees were broken and fruitlefs, and the cat- 
" tie great and fmall died for want of pafture : for 
'' the fand which rained covered the fields thirty 
" leagues one way, and above forty leagues ano
'' ther way. Round about Arequepa they found 
" their kine dead by 500 together in feveral herds, 

w Pilg. part jv, p. 1476. 

" and 
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'' and whole flocks of iheep, and herds of goats 
'' and fwine buried. Houfes fell with the weight 
c, of the fand, and others coft much induftry to 
" fave them. Mighty thunders and lightning 
" were heard and feen 30 leagues about Arequepa. 
" It was fo dark whilft thofe ihowers lafted, that 
'' at mid-day they burned candles to fee to do 
" bufinefs."-I could add divers other inftances 
to confirm this propofition, but thefe 1nay at pre

fent fuffice. 
But this is but one way by which divers things 

have been buried : there is another way which I 
can only at prefent n1ention, and m1.1ft refer the 
probation and profecution to fome other occafion; 
and that is, that very many of the lower fuperfici
al parts of the earth, have been, and arr continu
ally covered and buried by the accefs of matter, tum
bled and waihed down by exceiles of wind and rain, 
and by the continual fweepings of rivers, and ftreams 
of water. Under this head I ihall ihew feveral 
places and countries in the world, that are nothing 
elfe but the producrions of thefe caufes. To this 
purpufe Peter de la Valle x gives fome obfervations 
which he made in Egypt, " Of the former feven 
" mouths of Nile, there are only four left, and of 
" thofe but two navigable; the reft are either fill
" ed, or run no more, or are fmall ftreams not 
" taken notice of, or only torrents in the time of 
" great rains : but I could learn nothing of them, 
" becaufe the great expence of the ancients for 
" cleanfing the ditches, has been intermitted for 
" feveral hundreds of years." He is likewife of 

~Letter xith dated from GrandCait·o, Jan. 25, 1616. 
opinion, 
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opinion, with Herodotus, that the Delta, and all 
the lower Egypt, where the Greeks navigated in his 
time, was in the firfi ages of the world made by 
the fand and mud of Nile. 

All which hiftories and particulars do manifeft
ly enough evince, that there have been in very ma
ny parts of the world confiderable mutations of the 
fuperficial parts, fince the beginning ; and that ' 
therefore thofe places where thefe petrified bodies 
are found, though they now feem never fo much 
foreign, and differing from the likely native places 
of fuch animated bodies, may notwithftanding 
heretofore have been in fuch another kind of con
dition, as was n1oft fuitable to the breeding and 
nourifhment of them, which I fhall yet further 
manifeft, by comparing the other effeCts produced 
by earthquakes; fuch as the fin king, and burying, 
and tranfpofing, and overturning of the fuperficial 
parts of the earth. 

Another fort of effeCts, is the finking of the fu
perficial parts of the earth, and placing them be
low their former pofition, both in refpeCt of fome 
parts newly raifed, and in refpect of fome other ad
jacent ptirts not difplaced. And this feems to be 
caufed by the fubfiding or finking thofe parts into 
fuch caverns, as by the ftrength of the eruption paf
fing below, before it breaks out, are made under
neath. And if the parts of the earth underneath 
are fo loofe or obnoxious to the force of the fire, as 
to be difiodged; unlefs the remaining parts be Very 
fhong, and conftitute a very firm frony arch, the 
earth does very eafily tun1ble into the holes and 
hollows made by the fire. Now it cannot be ima-

gined 
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gined but that all thofe vaft congeries of earth, 
which I have already mentioned to have been 
thrown up, and to create new iilands and new 
mountains, and the like, muft leave vaft caverns 
below them, to be filled, either with the parts of 
the earth that hang immediately over them, or 
with the fea, or other fubterraneous waters, if the 
roofs of thefe cavities be ftrong enough to fuftain 
the earth above them from finking. And fome 
fuch power as thefe fubterraneous fires, feems to 
me to have been the caufe of the ftrange pofitions 
and intermixture of the veins of ores and minerals 
in the bowels of the mountains, where, for the 
moft part, they are now found; and even of bring
ing thofe fubftances fo near the furface of the earth, 
which from the confideration of very many circum
ftances, feem to me to be naturally fituated at a 
n1uch greater depth below within the bowels of 
this globe. And hence may be rendred a reafon of 
the figures of thofe minerals, and other of thofe 
fubftances mi,'ed with them, and of the com
pounding and blending of feveral of thefe fub
ftances together, whereby fome of them are very 
fhangdy united and alter'd. But this I mention 
only by the by, and fha11 not infift on it, belong
ing more properly to another head. To proceed 
then, under this general head are comprifed feveral 
I·.inds of effects, differing only according to the 
... uts of the earth they have been wrought upon. 

1'he fir!l:: is, the finking of feveral inland parts, 
vhich were before eminent, and laying them much 

1ower into vales. Sometimes, the finking of a 
11rt of the earth to a very great depth, and }eav~ 

ing 
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:ing behind, infteaq of a firm ground, a lake of 
fait or fea-water. Of thcfe we have feveral in. 
ffances in natural hiftorians. And, to pafs by 
many others, I 1hall only mention fuch as have 
lately Happened. Of this kind Mr. Childrey in his 
Britannia Baconica, has collected feveral inftances, 
two out of our E'nglijh chronicles : liis relations are 
thefe Y. ,, Augu.ft the 4th, rs3s, after a very vi .. 
" olent ftorm of thunder and rain, at Mottingham 
" in Kent, eight tniles from London, the ground fud
" denly began to fink; and three great ehns grow
" ing upon it, were ·carried fo deep into the earth, 
" that no part of them could any n1ore be feen. 
'' The hole left (faith the ftory) is in compafs 8o 
H yards about, and a line of 50 fathoms, plumm'd 
'' into it finds no bottom." Alfo, "December r 8, 
" . r 596, a mile and half from We.ftram fouthward 
" (which is not many miles from Mottingbam) a 
" part of an hedge of a!hes, 1 2 perches long, was 
" funk fix foot and an half deep ; the next tnorn-
" ing 15 foot more; and the third morning 8o 
" foot more at leaft, and fo daily." (And pre
fently afterwards he fays) " Moreover in one 
'' part of the plain field there is a great hole made 
" by linking of the earth, to the deptli of 30 foot 
H at leaft, being in breadtH in fome places, two 
'' perches over, and in length five or fix perches. 
" There are fun dry other finkings in divers other 
" places; one of 6o foot, another of 47, and an-
" other 3 4 foot; by means of which confufion it 
" 1s come to pafs, that where the bigheft hills 

~ Page 6z. 
I ~'were, 
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'' were, there be the loweft dales, and the loweft 
" dales are become the h1gheft grounds, & c.'' 

And again -z, he gives an inftance upon his own 
knowledge, much to the fame purpofe, which 
lately happened. " July the 8th 1657, about three 
" of the clock, in the parifh of Bickly, was heard 
'' a very great noife like thunder afar off; which 
" was tnuch wondered at, becaufe the fky was 
'' clear, and no appearance of a cloud. Shortly 
" after (faith the author of this relation) a neigh
" bour can1e to me, and told me, I fhould fee a 
" very ftrange thing if I would go with him. So 
" coming into a field, called the Lay-Field, we 
" found a very great bank of earth, which had 
" many tall oaks growing on it, quite funk into 
'' the ground, trees and all. At firft we durft 
" not go near it, becaufe the earth, for near 20 

" yards about, was exceedingly much rent, and 
'' feemed ready to fall : but fince that time myfelf 
" _and fome others have ventur'd to fee the bot
" tom, I n1ean to go to the brink, fo as to difcern 
" the vifible bottom, which is water, and con
" ceived to be about 30 yards from us; under 
" which is funk all the earth about it, for r6 yards 
" round at leaft, three tall oaks, a very tall awber, 
" and certain other fmall trees, and not a fprig of 
" them to be feen above water. Four or five oaks 
" more are expeCted to fall every n1oment, and 
" a great quantity of land is like to fall, indeed 
" never ceaiing more or lefs ; and when any con
" fiderable clod falls, it is much like the report 
~' of a cannon. vVe can difcern the ground hol-

z Page 131. 
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*' low above the water a great depth; but how far 
" hollow, or how deep, is not to be found out by 
" man. Some of the water (as I have been told) 
" drawn out of this pit with a bucket, was found 
" to be as fait as fea water, &c." 

" A confiderable circumftance alfo to confirm 
this propofition, is a palfage in that hiftory I have 
mentioned out of Linfchoten, of the ifiand of Ter
cera, where he fays, and fome of the hills were de .. 
faced and made e·ven with the ground. · 

Kircher tells us a very remarkable hiftory of the 
linking of a town, and the land about it, and the 
generation of a lake inftead of it a. Contigit hac 
eadem hora res £terna ac immtJrtali memoria digna, 
&c. " At this very time happened a thing wor~ 
" thy never to be forgotten, to wit the fubverfion 
" of the moft fa1nous town called St. Euphemia : 
H 'twas fituated at the fide of the bay under the ju
" rifdiB:ion of the knights of Malta. When 
" therefore we had come to Lopiz, almoft dead 
'' from the violent fhaking of the earth, and lying 
" proftrate on the ground, at I aft the P arox;fm of 
" natute remitting, cafting our eyes towards the 
" neighbouring places, we faw the forementioned 
'' town encompalfed with a great, wonderful; and 
" unufual cloud, which was feen by us three times, 
c' efpecially at three o'clock in the afternnon, the 
" heavens being clear. This cloud being by de
" grees diflipated, we look'd for the town, but 
" found it not; a ftinking lake, to out wonder, 
" appearing in the place of it. \Ve fought for 
" fame perfon or other, to give us fome certain 
" account of this unufual event; but could not 

I 2 '' find 
~ Mund, fub~err_. prrefat. cap. z. 
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" find one to tell any news of this dreadful acci
" dent and greatdeftruB:ion, &c. We profecuting 
" our journey, and paffing by Nicaflro, .Amantea, 
" Paula, Belvedere, found nothing for 200 miles, 
" but the remaining carcaffes of cities and caftles, 
" and horrid deftruB:.ions ; the men lying in the 
" open fields, and, as it were, dead and withered 

" through fear and terror." 
To this purpofe give n1e leave to fubjoin an ex-

trace of a letter, fent from Balafore in the Eaft In
dies, 1an. 6, 1665. '' The fame ftar appeared in 
" our horizon about the fame time 'twas feen with 
" you. The effects have in part been felt here 
" by unfeafonable weather, great mortalities a
" mong the natives, Englijh, and others. We have 
" hadfeveralearthquakes, unufual here, which with 
" hideous noifes, have in feveral places broke out, 
" and [wallowed up houfes and towns. But about 
" feven days journey from .Ducca, where were at 
" that time three or four Dutch, they and the na
" tives relate, that in the market place, the earth 
'' trembled about 32 days and nights, without in
,, termiffion. At the latter end, in the market 
" place, the ground turned round as duft in ·a 
" whirlwind, and fo continued feveral days and 
" nights, and [wallowed up feveral men who were 
" fpeB:ators, who funk and turned round with the 
" earth, as in a quagmire. At laft the earth 
" worked and caft up a great fiih, bigger than 
" hath been feen i.o this country, which the peo
" pie caught: but the conclufion of all was, that 
" the earth funk with 300 houfes, and all the men, 
" where now appears a large lake fome fathoms 

I " deep. 
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" deep. About a n1ile from this town was a lake 
" full of fifh, which in thefe 3 2 days of the earth
,, quake cafi: up all her fifh on dry land, where 
'' might have been gathered many, which had 
'' run out of the water upon dry land, and there 
" died : but when the other great lake appeared, 
" this former dried up, and is now firm land." 

To the fame purpofe alfo we have feveral o
ther inftances, fome later, and fome nearer home. 
'' Near Darlington, (fays Childrey b, fpeaking of 
" the rarities of the biihoprick of Durham) are 
" three pits, w hofe waters are warm, (hot fays 
" Cambden) wonderful deep, called hell-kettles. 
" Thefe are thought to come of an earthquake, 
" that happened anno 11 79· For on Chriflmas 
" day, fay our chronicles, at Oxenhall, which is 
" this place, the ground heaved up aloft like a 
" tower, and fo continued all that day, as it were 
" immoveable, till evening, and then fell in with a 
" very horrible noife, and the earth fwallow'd it up, 
" and made in the fame place three deep pits." 
The fame, in the feCtion of Brecknock, fays, "'rwo 
'' miles eaft of Brecknock, is a meer, called Llin
" favathan, which, as the people dwelling there 
" fay, was once a city; but the city was fwallow
" ed up by an earthquake, and this water or lake 
" fucceeded in the place; the lake is encompaifed 
" with fteep high hills, & c." 

'' Near Falkirk, fays Lithgow, remain the ruins 
" and marks of a town, f.:Jc. fwallow'd up into 
" the earth by an earthquake, and the void place 
" is filled with water." Pliny alfo records a like 

,b Pra:fat, Mund. fubterr. cap. z. 
I 3 In~ 
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inftance c, Mox in bis montem Epopon, &c. " Pre: 
" fently the mountain Epopon (when fuddenly a. 
" flame had fuone out of it) was levell'd with the 
" plain, and in the fame plain a town was fwal .. 
" !owed up into the deep, and by another motion 
" of the earth became a lake. And in another 
" place the mountain being tumbled down, the 
" ifiand Prochyta arofe, &c." 

The Dead Sea alfo in Palejline, was the produc
tion of a moft t~rrible earthquake, and a fire fent 
from heaven. For, methinks, the relation of the 
fad cataftropbe of thofe four cities, Sodom, Gomor
rha, Zeboim, Adma, mentioned in fcripture, feem 
fomewhat like that I have newly related out of Kir
cher of St. Euphemia. There are a multitude of o
ther inftances which I could bring on this head, of 
the finking of mountains and hills into plains, and 
all thefe into lakes, of which Pliny gives feveral in
fiances n. The Pico in the Molucca's, accounted 
of equal height with that of '.reneriffe, was, by a 
late earthquake, quite fwallowed into the earth, 
and left a lake in its place. l/efuvius and Strongy
lus, are by late earthquakes requced to almoft half 
their former height. Many of thofe vaft moun
tains of the Andes in Chili, were by an earthquake 
(lmt. 164.6, quite fwallowed up and loft, as Kircher 
relates. I could add many hiftories of the fatal 
cataftrophe's of tnany towns, and other places of 
note; but thefe, I hope, n1ay fuffice to fhew this 
kind alfo of mutation in the fupcrficial parts of the 
~arth, to be effected by earthquakes. 

: :pritann. Baconic. d Hi~. nat. lib. ii. cap. 88. 

~er 
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Nor do earthquakes only fink mountains and in

land parts; but fuch parts alfo as are near to, e
qual with, and tmder the furface of the fea. Of 
this we have inftances near home, of Wmchelfea 
and of the Goodwin Lands, and of the towns in 
Freezland, that have been about 400 years fince 
fwallowed up by the iea; and nothing but towers 
and the Goodwin Sands, are now to be found of 
them. The like happened to feveral parts of Scot
land, as HeElor Bocthius relates. Linfcboten, in his 
hifi:ory of the /Vefl Indies, relates, among many 
other hifl:ories this confiderable paffage. " Since, 
"in the year 1586, in the month of July, fell 
" another earthquake in the city of Kings, the.
" which, as the vice-roy did write, had run 170 

" leagues along the coaft, a,nd athwart to the Sierra 
" 50 leagues. It ruined a great part of the city •. 
" It caus'd the like trouble and motion of the 
" fea, as it had done at Chili, which happened 
" prefe:ntly after the earthquake; fo as thev rr1ight 
'' fee the fea to fly furioufiy out of her bounds, and 
" to run near two leagues into the land, rifing a
" hove fourteen fathom. It covered all the plain, 
'' fo as the ditches were filled, and pieces of wood 
" that were here, fwam in the water." There 
are multitudes of inftances of the like effects in fe
veral other parts of the world, which have been 
wrought by earthquakes, which may be found in 
natural hiftorians; which, for brevity's fake, I o
mit, they ferving only to prove a propofition, 
which I fuppofe will be granted by any that have 
either feen or heard of the effeCts of earthquakes. 
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Now, though I find a general deficiency in na
tural hiftorians, of infrances to prove, that the 
fubmarine parts have likewife fuffered the like ef
fects of finking; they lying out of view, and fo 
cannot without fome trouble and diligence be ob .. 
ferved ; yet if we confider from how great a depth 
thefe erup,tions proceed, and how litde diftinB:ion 
they make between mountains and plains, as to the 
weight of removing, we may eafily believe, that 
the bottom of the fea is as fubjet1: to thefe muta
tions, as the parts of the land. And fince, by 
the former relations, we have many inftances of 
the raifing of the bottom of the fea, 'tis very pro
bable, that whatquan.tity of tnatter is thrown to and 
raifed in one place, is funk, and falls into that ca
vity left by another. An ifiand cannot be raifed 
in one place, without leaving an abyfs in another. 
And I do not doubt, but there have been as ma
ny earthquakes in the parts of the earth under the 
ocean, as there have been in the parts of the dry 
land : but being for the moft part till of late, un .. 
frequented by mankind, and even now but very 
thinly, 'tis almoft ~ thoufand to one, that what 
happen are never feen; and a hundred to one, 
if they have ~een feen, whether they be recorded: 
for how few writers are there of natural hiftory ?
There is fomewhat of probability in the ftory re
lated by Plato, in his 'Iim.:eus, of the ifiand Atlan
tis, in the Atlantic ocean, which, he fays, was 
fwallowed up by an earthquake, into the fea. And 
'tis not unlikely, but that moft of thofe ifiands that 
a:e now ar:pearing, have been either 'thrown up out 
of the fea by eruptions) fuch as the Canaries, Azo-

res, 
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res, St. Helena, &c. which the form of them, and 
the Vulcano' s in them, and the cinders and pumice 
fiones found about them, and the frequent earth
quakes they are troubled with, and the remaining 
hills of extinguifhed Vulcano's, do all ftrongly ar
gue for: or elfe, that they are, fome of them at 
leaft, fome relicks of that great iilaqd which i-s 
now not to be found ; and yet we have no records 
hereof. That there is as great inequality in the 
depth of the fea, as there is in the height of the 
land., the obfervations of feamen, experimented by 
their founding-lines, do fufficiently inform us : for 
hills, we have deep holes; and for mountains and 
pikes, abyifes and malftrooms: and that thefe muft 
have, in all ages, been filling with parts of the 
earth, tumbled by the motion of the waters, and 
row ling to the loweft place, is very probable; and 
fo they would in time have been filled up, had not 
earthquakes, by their eruptions and tnmblings, 
created new irregularities. And therefore that 
there are frill fuch places, is an argument, that 
there have been of later ages earthquakes in fome 
of them. Of thefe I 1hall mention one or two in
fiances, which I meet with in voyages, and the re
lations of travellers. 

In the relation of the circumnavigation of Sir 
Francis Drake, fpeaking of the ftraights of Magellane, 
he fays, page 3 5, " They faw an ifiand with a ve· 
~' ry high Vulccmo ;" and the next page he fays, 
" They had need to have carried nothing but an
" chors and cables, to find ground, the fea was 
~' fa very deep;" which depth is explained n1ore 
exprefsly page 42, where it is faid, " Being driven 

' ~' from 

, 
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" from our firfr place of anchoring, fo unmea~ 
" furable was the depth that 500 fathom would 
" fetch no ground.~' And in page 99, of the fame 
relation, the author tells, how their ihip fl:ruck 
upon a rock, which, page 102, he fays " At low 
" water was but fix foot under water, and jufr by 
" it no bottom to be found, by reafon of the 
'' great depth." 

Mr. Rica,t, in a letter of his to the Royal So
ciety, dated from Conflantinople, Nov. 1667, fays, 
" That the water runs out of the Euxine fea into 
" the Propontis with a wonderful fwiftncfs, which is 
" more wonderful in regard of the depth of the 
'' BoJPhorus, being in the channel 50 or 55 fath01n 
'' water, and along the land in moft places the 
" fhips may lie on fhore with their heads, and yet 
." have 20 fathom water at their fterns." 

Befides thefe effetl:s of raifing and linking the 
parts of the earth, there is a third fort, which is 
the tranfpofing, converting, fubverting, and jum
bling the parts of the earth together; overthrowing 
mountains, and turning then1 up fide down; throw
ing the parts of the earth from one place to another; 
burying the fuperficial parts, and raifing the fub
terraneous. Of thefe kinds of changes, there are 
n1any inftances in the former relations I have men
tioned, and particularly that of Li11jchoten of the 
earthquake in the Terceras, and that of Jofephus 
Acofla, of the earthquake upon the coaft of Chili. 
And there are a multitude of others I could here 
iet down, but I fhall only mention fo1ne of them. 
" Soon after (fays Acofla, in the place before men
" tioned, which was in the year I 582) happened 

" that 
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" that earthquake of Artquipa, which in a manner 
" overthrew the whole city." And a little before In 
the fame place, he tells of a terrible earthquake in 
Guatimala, in the year I s86, which overthrew al
moft all the city, and that the Vulcan for above fix 
months together continually vomited a flood of 
fire fr01n the top of it. And a little after the fame 
author, in the fame place, fays " In the year 
~' I s8 I, in Cugiano, a city of Peru, otherwife call
" ed the Pear, there happened a ftrange accident 
~' touching this fubjeB:; a village called Angoango., 
'' (where many Indians dwelt that were forcerers 
" and idolaters) fell fuddenly to ruin, fo as a great 
'' part thereof was raifed up and carried away, and 
" many of the Indians [mothered; and that which 
'' feemed incredible, yet teftified by men of credit, 
" the earth that was ruined and fo beaten down, 
" did run and ilide upon the land for the fpace of 
" a league and a half, as if it had been water or 
" wax 1nelted, fo as it flopped and filled up a 
'' lake, and remained fo fpread all over the whole 
~' country." 

Nor are there wanting examples of this kind e
ven in this iiland. Mr. Childrey e has colleB:ed fe
veral out of Cambden; as that in Herefordjhire, 
where " In the year 157 r, Marcley Hill in the eaft 
" part of the !hire, with a roaring noife, removed 
" itfelf from the place where it ftood, and for three 
" days together travelled from its old feat. It 
" began firft to take its journey Feb. 17, bl!ing 
'~ Saturday, at fix of the clock at night, and by 
~' feven the next morning it had gone 40 paces, 

: Britann. Baconic, 

" car-
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" carrying with it fheep in their cotes, hedge
" rows, and trees, whereof fome were overturn
" ed; and fome that frood upon the plain, are 
" firmly growing upon the hill ; thofe that were 
" eaft were turned weft, and thofe in the weft 
" were fet in the eaft. In this remove it over
" threw Kinafton chappel, and turned two high 
" ways near a 1 oo yards from their old paths: 
" the ground that they removed was about 26 a
" cres, whid opening itfelf with rocks and all, 
" bore the earth before it for 400 yards fpace with
" out any fray; leaving pafturages in the places 
<' of tillage, and the tillage overfpread with paftu
" rage. Lail:ly, overwhelming its lower parts, 
" it mounted to a hill of 12 fathoms high, and 
" there refted after three days travel." 

" At Hermitage in Dorfetjhire, fays Stow in his 
" Summary, yan. the 3~ 1582, a piece of ground 
c' of three acres removed from its old place, and 
<' was carried over another clofe, where alders and 
" willows grew, the fpace of 40 rods or perches, 
" and ftopped up the highway that led to Carne, 
" a market town ; and yet the hedges that it 
" was inclofed with inclofe it ftill, and the trees 
" ftand bolt uprig t, and the place where this 
" ground was, is left like a great pit." And 'tis 
not a little obfervable that at the fan1e tin1e that 
thefe changes happened in America, the like alfo 
happened in England, of which I fuall hereafter 
give divers othtr inftances, and £hall alfo deduce 
corollaries, that may otherwife feem very ftrange, 
flnd et I queftion not to prove the truth of them. 

Pliny 
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J?liny fays f Maximus terr te memoria mortalium extitit 
motus, &c. '' There happened once (which I found 
" in the books of the 'Lufcan learning) within the 
" territories of Modena, L. Marcius and S. ]ulius 
'' being confuls, a great wonder of the earth : for 
" two hills encountered each other, charging one 
" another with a great craih, and retiring again, 
" a great flame and fmoke in the day-time iffuing 
" out from between them to the fky, while a great 
" many of the Roman knights, their friends and 
" travellers, beheld it from the JEmyiian road. 
" With this conflict, and meeting together, all the 
" country houfes were daihed to pieces, n1any a
,, nimals that were between them periihed. This 
" happened a year before the Social war. I know 
" not whether it were more pernicious to Italy than 
" the civil wars. No Iefs a wonder was that in 
" our age, in the laft year of Nero, as we have 
" ihewn in our acts, when meadows and olive trees, 
'' the publick way lying between them, went into 
" contrary (exchanged) places, in the Marrucine 
" territory, on 'the lands of 17etlius Marcellus, a 
" Roman knight, procurator under Nero." 

There are many of the li:ke inftances to be n1et 
with in authors, of the placing parts perpendicular 
or inclining, which were before horizontal; of the 
turning of other parts upfide downwards, of throw
ing parts from place to place ; of flopping the paf
fage of rivers, and turning them another way; of 
fwallowing fome rivers, and producing others a
new; of changing countries from barren to fruit
ful, and fron1 fruitful to barren; of rnaking iflands 

· f Hift. nat. lib. ii. cap. r8. . . 
JOlll 
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join to the continent, and feparating parts of the 
continent into iflands. There are other relations 
which mention the vaft fpaces of ground, that have 
been all at once ihaken and overturned ; fome of 
500 miles in length, and a 150 in breadth: of 
the communication of Vulcans, which are, as it 
were, the noftrils, or conftant breathing places of 
thefe monfters, tho' placed at a very great diftance 
one from another, by fubterraneous caverns. O
ther relations furniih us with inftances of the fub
ftances they vomit out; fuch as pumice ftones, 
and feveral other forts of calcined and melted ftones, 
and rocks, afhes, minerals, hot water, fulphur, 
flame, fmoke, and various other fubftances. 

In others we find inftances of liquefaB:ions, 
vitrifications, calcinations, fublimations, diftilla
tions, petrifaB:ions, transformations, fuffocations, 
and infeB:ive, or deadly fteams deftroying all things 
near them, which probably may be one caufe of 
the fcarcity of relations, where 'tis probable, there 
have been fo very many effeB:s wrought in the 
world, of this kind. But thefe I ihall not infifl: 
\lpon. 

There is only one thing more, that I think per:
tinent to our prefent purpofe, and that is the uni
verfality of this active principle: there is no coun
try, almoft in the world, but has been fome time 
or other ihaken by earthquakes, that has not fuffered 
fome, if not moft part of thefe effeB:s. Seneca 
fays g omnia ejufdem fortis funt, &c. " All things 
" are fubjeB: to the fatne chance; though they are 
" not yet moved they are moveable ; for we errt 

~ In pra.:fat, lib. vi. qurefi. nat~ 

~-· if 
2 
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'' if we believe any part of the earth excufed and 
" freed from this hazard ; all are fubjetl: to the 
" fame law; nothing is made by nature fo fixt as 
" to be immoveable; fome fink at one time, fome 
" at another. And as in great cities, now this 
" houfe, now that houfe hangs tottering on props; 
" fo on the great face of the earth, now this part 
" prevails, now that. 'I'yre formerly was remarka .. 
'' ble for its deftruB:ion : Ajia loft at once twelve 
'' Cities. Whatever the power may be, the for
" mer year Achara and Macedonia felt it, now 
" Campania. Fate takes its rounds, and repeats 
'' what it had long before acted: it brings fome 
" things often on the ftage, fome feldom; but fuf
" fers nothing to remain abfolutely free and un
" touch'd. Not we men only are brought forth 
" fhort liv'd, frail beings: cities, countries, fhores, 
" nay the fea itfelf, are the Oaves of fate. Why 
" therefore do we flatter ourfelves that the gifts of 
'' fortune will ftick by us, or that happinefs will 
" obferve any rule or meafure ; happinefs, the 
" moft fleeting of all human things! They that pro
" mife to themfelves all things fixt, furely never 
" think that the ground we ftand upon is itielf un
" fixt. Nor was that the frailty only of Campa
" nia or Achaia; 'tis the fame in all foils and coun
" tries, to be loofely joined and cotnpaB:ed, but 
" eafily, and by many ways diffolved; the whole 
" remains, while each part changes and finks into 
'' ruin and a] teration." 

Thus we fee all countries in the world are fub
jeB: to thefe conVLllfions, but thofe mofl: of ail, 
that are moH: n1ountainous: fuch are ufually, all 

the 
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the fea coafts. Therefore Pliny fays, that " The
" .Alpes and Apennine mountains have very often 
" been troubled with earthquakes; maritime places 
" are moll: fhaken, nor do the mountainous efcape, 
" for I have found that the Alpes and Apennines 
' tremble." 

For moft probably thofe that are moft mountain
ous, are moftcavernous underneath; to countenance 
which opinion, I have taken notice in certain very 

· high cliffs towards the fea, where the hills feemed 
as it were deft a!imder, the one half having been 
probably foundered and tumbled into the fea, and 
the other, as it were remaining, that at the bottom, 
near the water, for almoft the whole length, there 
were very many large caverns, which by feveral cir
cumftances, feemed to be made before the accefs of 
the fea thereunto, and not by the wafhing and beat
ing of the waves ag2.inft the bottom of the cliffs: for 
I obferved in many of them, that the plates or 
layers, as I may fo call thofe parts between the 
cleft!S in rocks, and clifFs to lean contrary ways, 
and not to meet, as it were, at the top like the 
roof of a houfe; and others of them in other forms, 
as if they had been caverns left between many vafi 
rocks tumbled confufedly one qpon another. And 
indeed I cannot imagine, but that under thefe 
mountains, ifiands, cliffs or lands, that have been 
much raifed above their former level, there muft 
be left vaft caverns, whence all that matter was 
thrown, where probably may be the feat or place 
of the generation of thofe prodigious powers. But 
this only by the .by, for I intend not here to exa
mine the caufc.~ of their beginnings, force, and 

powerful 
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powerful effects, nor of their remaining, ceafing, 
renewing, or the like : it being fufficient for my 
prefent purpofe, to 1hew that they have been cer
tainly obferved to produce thofe extraordinary ef
fects, from what Clufe foever they proceed: that 
they have been heretofore in many places where 
they have now ceafed for many ages; and tlut they 

· have lately happened in places where we have no 
hiftory that does affure us they have been hereto
fore: that they have turned plains into mountains, 
and mountains into plains ; feas into land, and 
land into feas : made rivers where there were no~e 
before, and fwallowed up others that formerly 
were : made and deihoyed lakes; n1ade peninfulas 
ifiands, and iilands peninfulas : vomited up iilands 
in fome places, and fwallowed them down in o
thers; overturned, tumbled and thrown from place 
to place cities, woods, hills, &c. covered, burnt, 
wafted, and cha~ged the fuper.ficial parts in others; 
and many the like ftrange effects, which fince the 
creation of the world, have wrought many very 
great changes on the fuperficial parts of the earth, 
and have been the great inftruments or caufes of 
placing ihells, bones, plants, fiflLs, and the lil·e, 
in thofe places, where, with much afroni£hment, 
we find them. 

Concerning the viciffitudes that places are fub
je(.'t to in relation to earthquakes, I find a memor
able pa.ffage fGnt by Paul Ricaut, Efq; now conful 
at Smyrna, dated Nov. 23, 1667. " Con.flantinople 
" is not now fubject to earthq~1akes as reported ia 
" former times, there having not happened in the 
" };tft feven years, in which I have been an inha.-

K " bit:ln 
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'' bitant there, above one of which I have been 
" fenfible; but within the twenty days, in Smyr
" na, fell out an earthquake whith dangeroufiy 
'' fhook all the buildings, but did little or no 
" harm: the fhips in the road, and others at an 
" anchor, about three leagues from hence, were 
" fenfible of it. It is reported that this city hath 
" been already feven times devoured by earth
" quakes, and it is prophefied, that it iball be fo 
" again as foon as the houfes reach the old cafrle 
" upon the top of the hill, on the fide of which 
" remains the ruins of the old city, and the tomb 
" of St. Polycarp, St. John's difciple, frill pre
" ferved by the Greeks in great veneration." 

There is another caufe which has been alfo a 
great inftrument in promoting the alterations on 
the earth's furface, the motion of water; whether 
. by its deftent fron1 on high, as in rivers, thro' the 
immediate fall of rain or fnow, or by the melting 
of fnow; or fecortdly, by the feas natural motions, 
as tides and currents ; or thirdly, by its accidental 
tnotions from winds and fl:orms. Of each of thefe 

· natural hiftorians abound in inftances. The for
mer principle feems to be that which generates 
hills, holes., cliffs and caverns, and all irregula
rity and afperity Gn the earth's furface; and this is 
what endeavours to reduce them to their priftine 
evennefs by wafhing down the tops of hills, and 
filling up the bottoms of pits, confonant to all the 
other methods of nature in working with contrary 
principles ; by which there is a kind of continual 
circulation. vVater is raifed in vapours by one 
quality, and precipitated in drops by another; the 

1 rivers 
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river run into the fea, and the fea fupplies them,· 
In the planets there is a projectile force whicl 
n1akes them endeavour to recede from the fun, and 
an attractive power, w ich keeps them from re-
eding. The air impregnates the ground in one 

place, and is impregnated by it in another; all "' 
things almoft circulate and have their viciffitudes: 
we have multitudes of inftances of the wafting of 
the tops of hills, and of the filling and encreafing 
of the plains or lower grounds; of rivers continu
ally carrying along with them great quantities of 
fand, mud, & c. from higher to lower places; of · 
the feas wafhing cliffs away, and wafting the lhores ~ 
of land-floods carrying away with them all things 
that ftand in their way, and covering the lands ~ 
with mud, levelling ridges and filling ditches. 
Tides and currents in the fea act: in all probability 
what floods and rivers do at land; and ftorms ef
fect that on the fea-coaft, that great land-floods 
do on the banks of rivers. E[Jpt, as lying very 
~ow, and yearly overflowed, is inlarged by the fe
ditnent of the Nile; efpecially towards thofe parts 
where that river falls into the Mediterranean. The 
gulph of Venice is almoft choak'd with the fand of 
the Po. The mouth of the Thames is grown very 
lhallow by the continual fupply of fand brought 
d.own with the ftream. Moft part of the cliffs 
which wall in this ifiand, do yearly founder and 
tumble into the fea. By thefe means many parts 
are covered and raifed by mud and fand, that lie 
almoft level with the water, and others are diico- · 
vered and laid open that for m:my ages have been 
hid. 

Of 
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Of this kind the Royal Society received a me

morable account from the learned Dr. Brown, con
cerning a petrified bone of a prodigious bignefs, 
difcovered by the falling of fome cliffs; the words 
of the relation are thefe, " This bone (which is 
110'W in their repofitory) " was found laft year 1 666, 
'' on the fea ihore, not far from Winterton in Nor
" folk, near the cliff after two great floods, fome 
" thoufand loads of earth being torn away by the 
" rage of the fea, as it often happens upon this 
" coaft, where the cliffs confift not of rock, but 
" of earth. That it came not out of the fea may 
" be conjeB:ured, becaufe it was found near the 
" cliff; and by the colour of it, for if out of the 

r " fea it would have been whiter. Upon the fame 
~' coaft, but, as I take it, nearer Hajborough, di
" vers great bones are faid to have been found, 
''. and I have feen a lower jaw containing teeth, 
" of a prodigious bignefs, and fomething petri
" fied. All that have been found on this coaft, 
" were after the falling of fame cliff: where the 
'' outward cruft is fallen off it clearly refembles 
" the bones of whales, and great cetaceous ani
" mals, npon comparing it with the {kull and 
'' bones of a whale, which was caft upon the coafr 
" near Wells, and \v hi eh I have by me, the weight 
'' whereof is 55 pounds." To this may be added 
the Chartbam· ne ~s, or the difcovery of the fea
horfe, or I-lippopotamus's teeth printed in the Phi
/of 'I'ranf. NV 2 72, p. 8 8 2. 

Nor are thef~ changes now only, but they have, 
in all ~:robability, be n of as long ftanding as the 
world. eo 'tis prob.1.ble there# n1ay have been fe-

I veral 
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veral viciffitudes of changes wrought on the fame 
part of the earth : it may have been of an exact 
fpherical form, with the reft of the earths or pla
nets, at the creation of the world, before tl e eter
nal command of the Almighty, that the waters. un
der the heaven fhould go to their place, which be
fore cove.red the earth, fo as that it was doectro~ 

\ ' ~ / \ >! ' I "" '() I \ '::1 ct"cttacr"eua~o~ '::1 o"oroq E7fctvt» r~ Cl..pucrcr~ ;::, 
'lJIIEUf-ct Be~ E'iTecperETO Er.dv~ T~ vdar®-·, invifible 
and incompleated, and the darknefs of the deep 
was over it, (being all covered with a very thick 
fhell of water which invironed it on_ every ... 1d , it 
being then, in all probability, created of an exact 
fpherical figure; and fo the waters, being of rhcrn
fdvcs lighter than the earth, muft equal! y fpread 
themfelves over the whole furface of the earth) · nd 
where the breath of the Lord n1oved above or up
on the furface of thofe waters. It m y, I f1y, in 
rrobabiliry, have been then a part of the exact 
fpherical furface of the earth, and upon the corn· 
mand that the waters under the air or atmof}Jhere 
(which feems to be denoted by ~EFEVJl..tct.. or firma
ment ; for the Hebrew word fignifi "" an expmifum) 
ihou 'd be gathered together in one pL ce, and that 
the dry land fhould appear. It may have been by 
that extraordinary earthquake (whereby_ the hills 
and land vere raifed in one place, and th, t the 
pits or deeper places, whither the water was to re
cede, and be gathered together, to conftitute the 
fea were funk in another) raifed perhaps to lie on 
the t~p of a hill, or in a plain, or funk into the 
bottom of the fea, an by the wafhing of waters 
in motion> either carried to a lower place to cover 

K 3 fome 
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fome part of the vale, or elfe be covered with ad
ventitious earth, brought down upon it from fome 
higher place; which kinds of alterations were cer
tainly very great by the flood of Noab, and feveral 
other floods we find recorded in heathen writers. I£ 
at leaft there were not fomewhat of an earthquake 
which might again fink thofe parts, which had 
been formerly retifed to make the dry land appear, 
and raife the bottom of the fea, which had been 
funk for the gathering together of the waters. 
(which opinion Seneca afcribes to Fabianus) '' Ergo 
(fays he) cum affuerit illa nea.f/itas temporis, multa 
jimul fat a caufas movent nee fine concu.!Jione mundi tan
. ta mutatio efl, ut quidam put ant, inter quos Fabia11us 
ejl. His defcription of the manner and effects of 
a flood, is fine, and very fuiting to my prefent 
hypothefis. This part being thus covered with o
ther earth, perhaps in the bottom of the fea, may, 
by fome fubfequent earthquakes, have fin-ce been 
thrown up to the top of an hill, where thofe parts, 
with which it was by the former means covered, 
may, in tra ~1: of time, bY. the fall and wafhing of 
waters, be again uncovered and laid open to the 
air, and all thofe fubftances which had been bu
.ried for fo tnany ages before, and which the de
vouring teeth of time had not confum d, may; be 
there expofed to the light of the day. 

There are yet two other caufes of the mutation 
of the fuperficial parts of the earth, which have 
;vrought great changes in ~he world ; and thofe 

are, either the feas overflowing a country: or place, 
forced by fame violent fiorms or hurricanes o£ 
wind? or throu~h the overflowings of rivers by 

~re~t 



EARTH Q__UAK E S. l35 
~. great falls of rain, or fomething ftopping their 

courfe. Of thefe we have many inftances in voy-
tt;. ages : and we have often here at London felt the ef-
~; fetl:s of the wind driving in the tide with fo great 

force as to have overflowed the banks and filled 
the ftreets and cellars. " At Chatmos in Lanca
,, jhire, fays Childrey h, is a low moffy ground, 
'' very large, a great part of which, according to 
" Cambden, not long ago, upon the brooks fwell
" ing high, was carried quite away with them, 
" whereby the rivers were corrupted, and a num
" her of frefh fifh perifhed. In which place now 
" lies a low vale watered with a little brook, 
'' where trees have been digged up lying along, 
" which are fuppofed by fome to have con1e thus. 
" The channel of the brooks being not [cowered, 
'' the brooks have rifen, and made all the land 
" moorifh that lay lower than others, whereby the 
:' roots of trees being loofened, by reafon of the 
" bogginefs of the ground, or by the water find
,, ing a paffage under ground, the trees have, ei ... 
" ther by their own weight, or by fome ftorm, 
" been blown down, and fo funk into that foft 
" .. earth and been [wallowed up: for 'tis obfervable 
" that trees are no where digged out of the earth 
" but where the foil is boggy; and even upon hills 
" fuch mooriih and moift grounds are commonly 
" found ; the wood of fuch trees burning very 
" bright, like touch-wood (which perhaps is by 
" reafon of the bituminous earth in which they 
" have been fo long) fo as fome take them for fir
" trees. Such tnighty trees are often found in 

~ Britann. Baconic. p. 167, t 68. 

K4 Ho!,. 
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" Hollmid, which are thought to be undern1ined 
" by the waves working into the lhore, or by 
" winds Jriven forwards and brought to thofe 
" lower places where they fe:ttled and fun.~." 

Again i, " The fea has eaten a great p.ut of 
" the land away of the eaften. ihires. There are 
" on the lhore of this ihire (Cumber land) tree3 dif
,, covered by the winds fometimes at low water, 
" which are elfe covered over witl fand ; and it is 
'" reported by the people J #elling therc·lbouts, that 
" they dig up trees without boughs, out of the 
" ground) in 1everal placeg of the !hire, and many 
" trees are found and digged out ot the earth of 
" the ifie of lvfa.~." 

Again k, " In di\J~ers parts of thr, low grcunds 
<' and chan pain fields of .Anglefta, the ir,habi:ants 
" every cLy find and dig out of the earth, the bo
·,, dies of huge trees with their roots, anc.l fir-trees 
'' of a wonderful bignefs and length." 

Again 1, " At the fame time tl at Flenry II. made 
" his abode in Ireland, were extraordinary violent 
" and lafl:ing ftorms of wind and weather, fo that 
" the fandy fhore on the coafts of Ptmbrokrjhire, 
" was laid bare to the very hard ground, which 
'' had lain hid for many ages) and by further 
" fearch the people found great trunks of trees, 
'' which when they had digged up, they were ap
" parently lopped, fo that one might fee the ftrokes 
" of the ~x upon them, as if they had bf'en given 
'' but the day before: the earth looked very black~ 
" and the wood of thefe trunks was altocrether like 

b 

'' ebony. At the firfl: difcovery made by thefe 
·. Britan. Baconic. p. 171. : Ib. p. 1 so. l lb. p. q.z:l43· 

" itorms~ 
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t" fiorms, th trees we fpeak of lay fo thick, that 
" the '·hole fhore feemed nothillg but a lopped 
" grove ; wh~ncc may be gathep· 1

, that the fea 
" hath o 'erfiowed much land on his coalt, as it 
'' has indeed many countries bordering upon the 
" fea, which is to be imputed to the ignorance of 
'' the Briions, and other barbarous nations, who 
" underftood not thofe ways to reprefs the fury of 
" the fca, which we now do." 

And again m, " In the low places on the fouth 
" fide of Cbrj.hh·e, by the river Wever, trees are 
" often fouDd by digging under ground, which 
" people think have lain buried there ever fince 
" Noah's flood. St. Be11net's in the Holm hath 
" fuch fenny and rotten ground (fays Cambden) 
" that if a man cut up the roots or itrings of trees, 
" it flotes on the water. Hereabout alfo are coc
" k!es and periwinkles fometimes digged up out 
" of the earth, which makes fome think, that it 
" was formerly overflowed by the fea." 

The lignum foffile which is found in Italy, of w hi eh 
we have a good account given by Fra; cijco Stelluti, 
fron1 many circumftances of the hiftory, fc ems to 
me to have been firft buried by fome earthquakes, 
and afterwards to be varioufiy metamorphofed by 
'the fymptoms whic ufually follow them, and 
which this place is much vexed with, · s is indeed 
almofi all the country of Italy, for it emits hot 
fteams and ftnoke proceeding from fubterraneous 
fires, w h ·eh o there often fhift their places; burn 
the parts of fome of thofe trunks into black and 
brittle coals; melt a kind of ore into the pores of 

~ lb. p. 129. 

others; 
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others; petrify the fubftance of another fort; bake 
the dirt and clayi!h fubftances which have foaked 
into the pores of a f{)urth fort into a kind of brick; 
rot the parts of others, and convert them into a 
kind of dirt or muddy earth; and fo aCt varioufiy, 
and prodl;lce differing effeCts, upon thofe buried 

· fubftances, according to the nature of the earths, 
minerals, waters, faits, heats, fmoaks, fteams, 
and other active inftruments caiually apply'd to the 
parts of the buried trunks, by the confufion of the 
earthquakes, and by immediate application, and 
long continuance, and digeftion, as I may call it, 
in this laboratory of nature, transformed into o~ 
ther fubftances, and exhibit all thofe admirable 
phrenomena mentioned by that author, whereby 
the buried bodies are transformed. Nor is it fo 
much to be wondered at, that fuch fubftances as 
vegetables, 1hou1d after many ages remain entire, 
and rather more fu bftantiall y found than if they 
were newly cut down; fince if we confider the na
ture of decay and corruption in all kinds of animal 
apd vegetable fubftances, we fhall find that the 
chief caufe of them is from the action of the fluid 
parts upon the folid, for the diffolving of them: 
and wherefoever the internal fluid is either firft 
changed, or altered by the admixture of feme he
tt'rogeneous fubftance, fo as to lofe that dilfolving 
property, as by the addition of falt, fpirit of wine, 
& c. or by incorporating with it, and hardening it 
into a folid fubftance, as in petrifaB:ions, &c. or 
fecondly, exhaled by a gradual and gentle heat, 
and fo the folid parts onl:y left alone, and kept ei
ther dry, or fillec;i with a fluid of an heterogeneous 

nature, 
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nature, fuch as unctuous and fpicy juices with wa
tery fubftances. Or, thirdly, congealed and har
dened, either by cold, or the peculiar 11ature of. the 
juice itfelf; fuch is freezing, and the hardening 
of the coralline plants, or fubmarine vegetables, 
horns, gums, bones, hair, feathers, &c. Where
foever, I fay, bodies are by thefe means put int() 
fuch a conftitution, that the parts aB: not, and 
continue in that ftate, by being prefet;ved from ad
ventitious moifture, or: fof.tening by ho1nogeneou~ 
fluids, they are, as it were, pevpetual, unlefs, by 
extraordinary heat, many of thofe otherwife folid 
and unaB:ive fubftances are made fluid by fuch ac
tive diffolvents; or unlefs they be immerfed in 
fuch liq4ors or menfbruums as do of themfelves 
difful ve and work on them i we fhall not, I fay, 
wondeli at the laftingnefs of thefe buried fubfrances, 
if we confide]} alfo the various juices with which fe
vera1 parts of. the eaFth are £urnifhed ; tHlctuous, 
watery, fiyptic, faline, petrifa~ive, corrofive, and 
:vhat not. There are fome juices of the earth 
which do, as it were, perpetuate them, by turn
ing them into frone. Others do fo deeply pierce 
and intimately mix with their paJ;ts, that they 
wholly, as it were, change the nature of their fub
ftances, and deft~oy that proper-ty o£ congruity 
which all bodies generated in the air and water 
feem to have, which are very apt to be diffolved 
and corrupted by innate aerial and aqueous fub .. 
fiances. Such are all kinds almoft of oleaginous 
and fulphureous hod· es, and divers faline and mi
neral juices. Others inqeed do not preferve the 
very. fubflance of thofe vegetables, but by infinu~ 

ating 
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ating into their pores, and there, as it were, fixing, 
they retain and perpetuate the fhape and figure, 
but corrupt and diffolve the interpofed part of the 
vegetable; of all which kinds I have feen fome 

. fpccimens, as I have alfo of divers other fubftances, 
pickled, dried, candied, conferved, preferved, or 
mummified by nature. ' Where therefore the fub
il:a·nces have happened to be buried with pre!erva
tive juices, they haYe withftood the injury of time; 
but where thofe juices have been wanting, there we 
find no footfteps of thefc monumer.ts of antiquity. 

But to return to wl at I \ Tas profecuting ; ano
ther caufe which may make alterations on the fur
face of the earth, is any violent motions of the air, 
whereby the parts of the eartli, in dry weather, 
are tranfported from place to place, in the form of 
duft. Of this kind travellers tell us very ftrange 
fiories as to the removal of the fands in the deferts 
of Arttbia, and other deferts of Africa ; and we 
have forne infl:ances of it here in Eugland, to wit 
1n l\r01jolk and Devo11jhire, in the fanner of which 
there are often found natural n1ummies which have 
been buried alive by thofe removing fands, and 
by their drynefs preferved. But theie greater and 
n1ore fudden removals of fand and duft are not fo 
univerfal, and therefore not fo mt.1ch to my prefent 
purpofe; though poffibly they may have been 
n1o1e frequent heretofore, which the layers of fands 
to be found in digging pits and wells feem t hi t: 

but that which is moft univerfal, is very flow> 
and almoft imperceptible, nan:ely the removing of 
the .uft from the higher parts, and iettling thereof 
in the lower, by the.. wind or motion of the air. 

I 
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I might mention alfo another caufe of the tranf
pofition of the fuperficial parts of the earth, and that 
is from the gradual fubfiding or finking into the 
earth of the more heavy, and the ebullition, or re
fpettive rifing of the more light :garts upwards. 
Hence we may obferve, that many old and vaft 
buildings and towers have funk into the earth : 
and the like we may judge of thofe vaft ftones on 
Salijbury plain, as we find conftantly in almoft all 
ftone monuments placed in church-yards, and in 
all old churches, unlefs placed on a very high 
place, and founded on fome rock. This caufe may 
poffibly have great influence where the earth is very 
foft, fpungy, or boggy; and perhaps many of 
thofe trees which are found in boggy grounds, may 
have been buried, by having been either felled, or 
blown down with wind, or w fi1ed down by fome 
inundation, well impregnated with mineral juices, 
and fo made heavier than the fubjacent earth, and 
fwallowed into it. Several of the former relations 
do indeed pretty well agree with this hypothefis ; 
and I am very apt to think that where the furface 
of the earth has not been much altered fince the 
creation, if any fuch there be; if it were fearched 
into, it would be found that the lighteft parts He 
next the furface, and the heavier in the lower parts; 
which makes tne imagine that the natural place of 
minerals is very deep under. the furface of the earth, 
and poffibly to be found under every il:ep of 
ground, were fearch made to a fufficient depth; 
and that the reafon why we find them fometimes 
near the furface, as in mountains, is not becaufe 
they were there generated, but becaufe they have 

been 
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been by fome forn1er fubterraneous eruption, by 
which thofe hills and mountains were made, thrown 
tlp towards the furface of the earth. And as gold 
is the heavieft, fo is it the fcarceft of all n1etals : 
Nor do I at all queil:ion but that there may be 
other bodies or metals as much heavier than gold, 
as gold is heavier than common earth. To make 
thefe conjeCtures the more probable, fee what Sir 
Philiberto Pernatti writes from Batavia in the Eaft 
lndies, in anfw€r to f01ne queries fent him by the 
Royal Society. " I have often felt earthquakes 
" here, but they do not continue long. In the year 
" 1656, or 57, (I do not re1nen1ber well the time) 
" Bata7./ia was covered in one afternoon about two 
" of the clock, with a black duft, which being 
'' gathered together, was fo ponderous that it ex
,, ceeded the weig~ of gold. It is here thought 
" that it came out of a hill that burneth in Suma
" tra, near Endrapeor." 

Thefe fiery eruptions in all probability come 
from a very great depth, and with a great vio
lence ; and poffibly even that golden powder that 
is fometimes thrown up, may have fomewhat con
auced to the caufe of the violence of it. \Ve know 
not what method nature may have to prepare an au
t·um fulminans of her own, great quantities of which, 
being any ways heated, and fo fired, may have pro
duced the powder. However, whether fo or not, 
it is very well worth trial to examine, whether the 
flower which may be catch'd in a glafs body, upon 
fulminating a quantity of fuch powder gradually, 
by fmall parcels, would, by being ordered as corn~ 
n1on gold, make again an tJurum jttlminm1s : or 

whe· 
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whether this fulmination, which is a kind of inflam
ing of the body of gold, does not make fome very 
confiderable alteration in the nature and texture of 

it. 
But to proceed to the laft argument to confirm 

the fixth propofition I at firft undertook to prove ; 
namely, that very many parts of the furface of the 
earth have been transformed, tranfpofed, and 
many ways altet'd fince the firft creation of it. 
And that which to me feems the firongeft and 
n1oil: cogent argument of all, is this; that at the 
tops of fame of the higheft hills, and in the bot
tom of fame of the deepeft mines, in the midft of 
mountains and quarries of ftone, &c. divers bodies 
have been, and dai y are found, which if we tho
roughly examine, we 1hall find to be the real fhells 
of fillies, which, for thefe following reafo!ls, we 
conclude to have been at firft genera ed by the 
plaftic faculty of the foul or life-principle of fome 
animal, and not frmn the imaginary influence of 
the ftars, or from any plaftic faculty inherent in 
the earth itfeW fo formed; the ftrefs of which ar
gument lies in thefe particulars. 

I. That the bodies there found have exaCtly the 
form and matter, that is, are of the fame kind ot 
fubftance, for all its fenfible properties, and have 
the fame external and internal figure or 1hape with 
the 1hells of animals. 

II. That it is contrary to all other aB:s of na
ture, that does nothing in vain, but always aims 
at an end, to make two bodies exaB:ly of the fame 
fubftance and figure, and one of them to be w hall y 

ufelefs, 
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ufelefs, or at leaft, without any defign that we can 
with any plaufibility imagine. 

Ill. Therefore, wherever nature works by pe
culiar forms and fubftances, we find that fhe al
ways joins the body fo framed with fon1e other 
peculiar fubftance. Thus the fhells of animals, 
whilft they are forming are joined with the fle.{h of 
the animal to which they belong. Peculiar flowers, 
leaves and fruit are appropriated to peculiar roots, 
whereas thefe on the contrary are found mixed with 
all kind of fubftances, in ftones of all kinds, in all 
kinds of earth, fotnetimes expofed in the open air, 
without any coherence to any thing. This is, at 
leaft, an argument, that they were not generated 
in that pofture they are found; that very probably 
they have been heretofore diftincr and difunited 
from the bodies with which they are now mixt, 
and that they were not forn1ed out of thefe very 
:Cl:ones or earth, as fome imagine, but derived their 
beings from fame preceding principle. 

IV. Wherever elfe nature works by peculiar 
forms, we find her always to corn pleat that form, 
and not break off abruptly. But thefe ihells that 
are found in the middle ot ftones, are moft of thern 
broken, very few compleat, nay, I have feen n1any 
bruifed and flawed, and the parts at a pretty dif
tan.ce one from another, which is an argument that 
they were not generated in the place where they 
were found, and in that pofture, but that they 
have been fon1etimes diftincr and diftant from thofe 
fubftances, and then only placed, broken and dif
figured by chance, but had a preceding and more 
noble principle to which they owed their form, 

and 
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and by fome hand of providence were caft into fuch 
places where they were filled with fuch fubfl:ances, 
as in trace of time have condcnfed and hardened 
into ftone. This, I think, any impartial ex· miner 
of thefe bodies will eafily grant to be very probabl~, 
efpecially if he takes notice of the circumftances 
I have already mentioned. Now, if it be granted, 
that there have been preceding moulds, and that 
curiouily figured ftones do not owe their form to a 
plaftic or forming principle inherent in their fub
ftances ; why might not thefe be fuppofed fhe]ls, 
as well as other bodies of the fame fhape and fub
ftance, generated, none knows how, nor can ima
gine f0r what ? 

V. Further, if thefe be the api!h tricks of na
ture, why does Jhe not imitate feveral other of her 
own works? Why do we not di

0 out of mines e
verlafting vegetables, as grafs, for inftance, or 
rofes, of the fan1e fubftance, colour, fmell &c. 
were it not that the fuells of fifhes are made of a 
kind of ftony fubfi:ance, which is not apt to cor
rupt and decay? Where1.s plants and other animal 
fubftances, even bones, horns, teeth and claws, 
are more liable to the univerfal mrn11:ruum of time. 
'Tis probable therefore, th:lt the fixcdncfs of their 
fubfl:ance has preferved them in their prifrine form; 
and not that a new plaftic principle has newly ge
nerated them. Befides, why {hould we not then 
doubt of all the fhells taken up by the fea fhore, or 
out of the fea, (if they had none when we foun~ 
them) whether they ever had any fi.fh in them or 
not? Why fuould we not alfo here conceit a plaf
tic faculty, difl:inct fro In that of the life principle 

L of 
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of fome animal ? Is it becaufe this is more like a 
fhell than the other? That, I am fure cannot be. 

· Is it becaufe it is more obvious how a fhell fhould 
be placed there than the other? If fo, 'twould be 
as good reafor"l to doubt, if an anchor fhould be 
found at the top of a hill, as the poet affirms, or 
an urn or coins buried under ground, or in the 
bottOln of a mine, whether it were ever an anchor 
or an urn, or a coined face, or made by the plaftic 
faculty of the earth; than which, what could be 
1nore abfurd ? And thofe perfons that will needs 
be fo over confident of their omnifcience of all that 
has been done in the world, or that could be, may, 
if they will vouchfafe, fuffer themfelves to be afked 
a queftion, who informed them? Who told them 
where England was before the flood; nay even 
where it was before the Roman conqueft, for about 
4 or 5000 years, and perhaps much longer; much 
more where did they ever read or hear of what 
changes and tranfpofitions there have been of the 
parts of it before that? \Vhat hiftory informs us 
of the burying of thofe trees in Cbejhire and Angle
I ., ? V\1ho can tell when CJ:eneriffe was made ? 
An~et we find that n1oft judicious ·men that have 
been ther ' and well confidered the form and pof
ture of it, conclude it to have been at firft that way 
produced. But I fuppofe the tnoft confident will 
quickly, upon examination, find that there is a de
fect of natural hiftory. If therefore we are left to 
conjeB:ure, then that muft certainly be the beft 
tha ... is backed with moft reafon; that clay, and 
fand and common fhells, can be changed and ·'in
corporated together into frones very hard. I have 
· 1 already 



~e 

)e 

or 
~e 

E A R T H Q_U A K E S. 147 
already given n1any inftances, and can produce 
hundreds of others, but that I think it needlefs, 
that feveral parts of the bottom of the fea have 
been thrown up into ifiands and mountains. I have 
alfo given divers inftances, and thofe, fon1e of 
them, within the memory of man, where 'tis not 
in the leaft to be doubted but that there may be 
found fome ages hence feveral ihells at the tops of 
thofe hills there generated; and as little, that if 
quarries of ftone ihould be hereafter digged in 
thofe places, there would be. found lhells incorpo
rated with them; and were they not beholding to 
this inquifitive and learned age for the hiftory of 
that eruption, they might as much wonder ho 1 

thofe ihells fhould come there, and afcribe them to 
a plaftic faculty, or fome imaginary influence, as ""~ 
plaufibly as fome now do. 

Now if all thefe bodies have been really fuch 
fhells of fillies as they moft refemble, and that they 
are found at the tops of the 1noft conGderable 
mountains in the world, as Caucafus, the A/pes, 
the Andes, the Apenni11e and Pyrenean mountains, 
and that 'tis not very probable they were carried 
thither by mens hands, or by tl e deluge of .LVoab, 
or by any other n1ore likely way than that of 
earthquakes; 'tis a very cogent argument that the 
fuperficial parts of the earth have been very much 
changed fince the beginning, that the tops of the 
tnountains have been under water, and confequent
ly alfo that divers parts of the £~a's botton1 have 
been heretofore mountains. 

The feventh propoGtion was, that 'tis very pro
bable divers of thcfe tranfpofitions and metamor-

L 2 pho~es 
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phofes have been wrought here in England. Many 
of its hills have probably been heretofore under fea. 
Of the latter of thefe I have given many inftances 
already, and the firft is probable from the great 
quantity of lhells found in the moft inland parts 
of the ifiand ; in hills, plains, bottoms of mines 
and middle of mountains and quarries. Of this 
kind are the infinite nun1bers in the Portland, Pur
beck, Burford and Northamptonjhire ftones: out of 
which I have often pickt mufcles, cockles, peri

winkles, oifrers, fcallops, & c. 
'Tis improbable that either mens hands, or the 

general deluge, which lafted but a little while, 
fhould bring them there: nothing n1ore likely and 
fufficient than an earthquake, which might here-

,.. tofore raife thefe ifiands of Great B1·itain and Ireland 
out of the fea, as it lately did thofe in the Canaries 
and Azores, in the fight of divers who are yet alive. 
Poffib]y England and Ireland 1night be raifed by the 
fan1e earthquake by which the Atlantis, if we will 

believe Plato, was funk. 
Eighthly, that m oft of thefc mountains and in-

land places where thefe kind of petrified bodies and 
fhells are found at prefent, or have been hereto
fore, were forn1erly under water; and that from 
the defcending of the waters to fome. other place, 
by the tranfiation of the centre of gravity of the 
whole mafs, or rather by the eruption of fome fub
terraneous fires, or earthquakes, great quantities 
of earth' have been delerted by the water, and bid 
bare and dry. 'l'hat divers places have b~en fo 
raifed, has been already proved from 1nany hifto
ries; why then may not all of the in have the fame 

orlgind? 
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original ? There is no coin can fo well inform an . 
antiquary that fuch and fuch a place was once fub
ject to fuch a prince, as foffil fhells will certify a 
natural antiquary, that fuch and fuch places have 
been under water: and methinks providence feems 
to have defigned thefe permanent .fhapes, as mo
numents and records to infi:ruct fucceeding ages 
of what pafs'd in preceding ones. 

Ninthly, it feems probable, that the tops of the 
mofi: confiderable mountains in the world have 
been under water, and were raifed to that height 
by fome eruption; fo that thofe prodigious piles 
are nothing but the effeCts of fome great earth
quakes. This truth, 'tis likely, the poets have 
veiled under the feign'd fi:ory of the giants, thofe 
earth-born brathers, waging war with the gods, 
and heaping up mountains upon mountains; OJ!a 
and Olympus upon Peleon, and to hurl up great 

tn~ ftones and fire againft heaven, but that at lafi: o-
l!il: vercome by Jupiter's thunder, they were buried 

under mountains, and the chiefeft of thetn, 'l'y-
in· phceus and Enceladus under Sicily, according to 0-

c;.:id n and Virgil 0
• 

And as the poets had particular ftories and gi
ants for Sicily and .k'.tna, fo had they alfo for other 
vulcano~s and from the frequency of then1 in for
mer ages about Greece and other parts of the Me
diterranean: S ophocles calls the1n o ynysvnq (]"TpctTd' 
yJydvrlAJv, the earth-born army of the giants. And 
that nothing but earthquakes were meant by thefe 
giants, n1ay be further colleCted frmn the place 
where they were faid to be bred, the Phleg,·um 

n Metamorph. lib. v. 0 .lEneid. lib. iii. 

L3 fields 
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fields in Campani~, part of which, now called Vul
can's court, is the vent of many fubterraneous fires. 
Befides, how well do their aCtions agree with the 
effects of earthquakes? For they are faid to throw 
up burning trees againft heaven, and huge rocks, 
and vafl: hills, which, falling into the fea, became 
iflands, and n1ountains, lighting on the land. In 
a word, he that will read the defcription of the 
rnoft notable of them, t:fypbceus, and compare it 
with a natural defcription of an earthquake, will 
eafily explicate the feveral parts of the poets myfti
cal defcriptions. 

Though it be hard to prove this theory pofitively, 
thro' deficiency of natural hiftory, yet if we con
fider that the Alps, Apennine and P)'renean hills, 
much the higheft in Europe, have been infefted 
;vith earthqual~cs, both formerly and lately, as we 
1ave feveral ltiftories that teftify; and if other e
ruptions and e8.rthquakes have raifed mountains 
even out of the bottom of d e fea, and that the 
power of included fire is fufficient to move and raife 
even a whole country all at once, for fome hun
dreds of miles, as hiftorians aHbre us ; if we con
fider all this I fay, we may have reafon to find it 
more than probable. And if to this we add the 
un1verfal file nee in hiftory, of any part of Europe, 
nay of the whole world for almoft zoo years after 
the flood, I think there will be much lefs fcruple 
to grant that the many high mountains on whofe 
tops are found fuch numbers and varieties of true 
fea ihells, may have been heretofore raifed up from 
1-mder the fea, and now are fuftained IJy the fin king of 

· other 
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other parts into the places from whence they were 
raiied. 

The tenth and lafr propofition is, that it feems 
not improbable but that the greateft p1rt of -the 
inequality of the earth's furface may have proceed
ed fron1 the fubverfions and overturnings of fon1e 
preceding earthqual es. 

To prove this probability, I might repeat the . 
argument, already urged ; I could alfo inftance in 
a n1ultitude of other fmaller effects of earthquakes, 
making the furface of the earth irregular, but they 
are fo numerous and well known that I !hall not 
infift on the1n. I might add a]fo the univerfality 
of earthquakes, there being no part of the known 
world but we find to have been fuaken by them. 
Thus much only I iball offer at prefent, that from 
what I have inftanced about petrifatl:ions, and 
hardening of feveral fubfi:ances, it feems very like
ly that the earth in the beginning confiftcd for the 
moft part of fluid fubftances, which by degrees have 
fettled, congealed, and been converted into ftones, 
minerals, metals, clays, earth, &c. and fo in pro
cefs of time loft their fluidity, ,and that the earth 
itfelf waxes old almoft in the fame manner as ani-· 
mals and vegetables do; its moifture gradually de
caying or wafting, either into air, and from thence 
into ~ther ; or elfe by degrees the parts commu .. 
nicating their motion to the fluid rether, grow im
moveable and hard. Therefore if it be probable 
that the parts of the earth have been forn1erly fof
ter and more yielding, how much more powerful 
might earthquakes then be in breaking, raifing, 
overturning, and otherwife changing the ii lperfi-

L 4 cial 
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dal parts of the earth: be!ides they might be more 
frequent before the fuels of the fubterraneous fires 
were much fpent; for that thofe do alfo wafte and 
decay, is evident from the extinction and ceafing 
of feveral vulcano's that have heretofore raged; 
which confiderations may afford us fufficient argu· 
ments to believe that eat thquakes have heretofore, 
not only been rnuch more frequent and univerfal, 
but likewi1e n1uch more powerful. 

Corollaries deduced __ (ro11z the precedi11g 
Propcjitions. 

I. HAT there may have been in paft ages, 
whole countries, either [wallowed up into 

the earth, or funk fo low as to be drowned by the 
coming in of the fea, or divers other ways quite 
deftroyed; as Plato's Atlantis, &c. 

II. That there may have been as many countries 
new made and produced, by being raifed from un
der the water, or from the hidden parts of the bo
dy of the earth, as England. 

III. That there may have been divers fpecies of 
things wholly deftroyed and annihilated, and di
vers others changed and varied: for fince we find 
that there are fome kinds of animals and vegeta
bles peculiar to certain places, and not to be found 
elfewhere ; if fuch places have been f wallowed up, 
'tis not improbable but that thofe animal beings 
may have been deftroyed with them; and this may 
be true both of aerial and aquatic animals : for 
thofe animated bodies, whether vegetables or ani-

. mals, 
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n1als, which were naturally nouriihed or refrefhed 
by the air, would be deftroyed by the water. And 
this I imagine to be the reafon why we oft find 
the ihells of divers fillies petrified in ftone, of 
which we have now none of the fatne kind; as 
divers of thofe fnake or fnail ftones whereof great 
varieties are found about England, and dug out of 

4 the midft of the very quarry, fometimes, in Port
land, of a prodigious bignefs. 

IV. That there may have been di \7ers new va
rieties generated of the fame fpecies, and that by 
the change of the foil by which it was produced: 
for fince we find that the alteration of the clime, 
foil and nourifhment often produces a very great 

a~:, alteration in vegetables ; 'tis not to be doubted 
imo but that alterations alfo of this nature may caufe a 

very great change in the ihape, and other accidents 
of an animated body. And this I imagine to be the 
reafon we find divers kinds of petrified .fhells, of 
which kind we have none now naturally produced. 

V. 'Tis not impoffible but that there may have 
been a preceding learned age, wherein poffibly as 

· tnany things may have been known as are now, 
and perhaps many more, all cultivated and reduc
ed to their high eft pitch; and all thefe annihilated, 
deftroyed, and loft by fucceeding devaftations. 

VI. 'Tis not impoffible but that this may have 
been the caufe of a total deluge, which may have 
brought on a deftruEtion of all things then living 
in the air: for if earthquakes can raile the furface 
of the earth in one place, and fink it in another, fo 
as to make it uneven and rugged with hills and 
pits, it may, on the contrary, level thofe moun-

. tains 
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tains again, and fill thofe pits and reduce the body 
of the earth to its primitive roundnefs, and then the 
waters muft neceffarily cover all the face of the 
earth again, as it did at the beginning of the 
world, and by this tneans ndt only a learned age 
may be wholly annihilated, and no relicks of it 
left, but alfo a great ntunber of the fi)ecies of ani
mals and plants. 

VII. 'Tis not impoffible but that fome of thefe 
great alterations tnay have altered alfo the polar 
direCtions of the earth ; fo that what is now under 
the pole, or requator, or any other degree of lati
tude, tnay have formerly been under another: for 
fince 'tis probable that divers of thefe parts that 
have fuch a quality, may have been tranfpofed, 
'tis not unl'kely but that the requatoreal axis of the 
:whole may be alter' cl by it, after the fame manner, 
as we may find by experiments on a loadftone, that 
the breaking off and tranfpofing the parts of it, 
do caufe a vadatiop of the magnetic axis. 

' 
DfEarthquakes ~in the Leeward Iflands. 

HE greatc!l: obj"'ction againft n1y theory of 
the varieties obfervable in the prefent fu

perficies of the earth, as caufed by the power of 
earthquakes, or eruptions of fiery conflagrations 
· nkindl d in tl e fubterraneous regions, is, I find, 
he want of hiflory to confinn it. For that all 

places, countri s, iea~, rivers, ifiands, f.:Jc. have 
all continued the fame for fo long a tin1e as we can 
r ach back,vards with any hift:ory. P.Jl Greece 

and 
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bod~ and the Grecian Jjlands, Italy, .JEgypt, &c. are all 
P the the fame as they were 2000 years fince, and there-
f the fore they were fo from the creation, and will be 
f tb1 fo to the general conflagration ; and as to the ef-
.0. agt feCts of earthquakes, firft, they have happened but 
P ofH feldom; and, fecondly, they have not produced 
ofan!. any notable change, fuch as I have fuppofed them 

to be the authors and efficients of. So that it feems 
but a bare conjeCture, and without ground and 
foundation fufficient to found and raife fuch a fu
perftruCl:ure of conclufions, as I have thereupon 
raifecl. 

In anfwer to which, I lliall r.ot repeat here what 
I have formerly produced; but fhall take notice 
of forne particular inftances which have happenea 
within our own memory, and tnore particularly of 
the late inftance which bath happened in the An
tilles, of which we have an account in the Gazette, 
namely in that f 7une 30th and another in that of 
June 16th preceding, both which relations, tho' 
they are but fhort and imperfect, as to what I 
could have wiihed for and £hall endeavour to obtain; 
yet, as they are, they will be found to contain 
many particulars which very much illuftrate and 
confirm my con· ectures. And tho' the particular 
effects were not o great as to equalize thofe which 
I have fuppofe l to have been the productions of for
mer eruptions; fuch as the raifing of the Alpes, Py
reneans, Apemziue, Andes, and the ·like mountains; 
or the making of new lands, iilands, &c. or the 

• h w fin king of countries and drowning of iilands, as 
wee: the Platonic Atlantis and contiguous iilands, yet 
Grt!l4 if they be confidered, they will be found to be of 
~ ~ 
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the fame nature, and to differ only in magnitude, 
but not in effence. 

The fi1 ft account is dated from Nevis, April the 
3oth, (16go) in thefe words. "On Sunday the 
" 6th inftant, about five o'clock in the evening, 
" was, for fome minutes, heard a ftrange hollow 
" noife, which was thought to proceed from the 
" great mountain in the middle of the ifiand, to 
" the admiration of all people; but immediately 
" after, to their great amazement, began a mighty 
" earthquake; with that violence, that almoft all 
" the houfes in Charles '!'own, that were built of 
" brick or ftone, were, in an infiant, levelled with 
" the ground, and thofe built with timber £hook, 
" that every body made what hafte they could to 
" get out of them. In the ftreets the ground in 
" feveral places clove about two foot afunder, and 
" hot ftinking water fpouted out of the earth a 
" great height. The fea left its ufual bounds 
" more than a third of a mile, fo that very large 
" fifh lay bare upon the .fhore, but the water pre
" fently returned again: and afterwards the fame 
" ftrange motion happened feveral times, but the 
" water retired not fo far as at firft. The earth 
" in many places was thrown up in great quanti
" ties, and thoufands of large trees went with it, 
" which were buried aml no more feen. 'Tis 
'' ufual at almoft every houfe to have a large cif
" tern, to conta.in the rain water, of about nine 
'' or ten foot deep, and fifteen or twenty foot di.
" ameter; feveral of -which, with the violence of 
" the earthquake, threw out the water eight or 
'' ten foot high ; and the motion of the earth all 

" over 
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'' over the ifiand was fuch, that nothing could be 
" more terrible. In the ifiand of St. Chriflopher 
" (as fome French gentlemen who are con1e hither 
" to treat about the exchange of prifoners do re
" port) there has likewife been an earthquake, 
" the earth opening in many places nine foot, and 
" burying folid timber, fugar mills, &c. and 
" throwing down the J efuits college, and a] l other 
" ftone buildings. It was alfo in a manner as 
" violent at Ant ego and Montferrat; and they had 
" fome feeling of it at Barbadoes. Several fmall 
" earthquakes have happened fince, three or four 
" in 24 hours; fome of which n1ade the biggeft. 
" rocks have a great motion, but we are now in 
" great hopes there will be no more." 

This is the whole of the relation from Ne~'is : 
but the other .account fron1 Barbadoes, of the 23d 
of April, takes notice of other particulars than what 
are mentioned in this letter: the printed account 
is as follows. " About three weeks fince there 
" were felt n1ofr violent earthqualyes in the Leeward 
" Jjlands of Montferrat, Nevis and Ant ego; in the 
" two firft no confiderable mifchief was done, 
" moft of their buildings being of timber; but 
" where there were ftone building3, they were ge
" nerally thrown down, which fell very hard in 
" Antego, moft of their houfes, fugar mil]s, and 
" wind mills being of frone. 1~his earthquake 
" was felt in f01ne places of this ifiand, but did 
" no manner of hurt to men or cattle; nor was a
,, ny loft in the Leeward lflands, it happening in the 
.ca day-time. It is reported to have been yet more 
" violent in Martinico, and other French ifiands, 

I " and 
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" and feveral fioops which c~me from Nevis and 
" .Antego, palling between St. Lucia and Martinico, 
" felt it at fea; the agitation of the wa~:er being 
" fo violent, that they thought themfelves on rocks 
'' and !helves, the veffels fhaking as if they would 
'' break in pieces. And others paffing by a rock 
~' and uninhabited iiland, called Rodunda, found 
" the earthquake fo violent there, that a great 
" part of that rocky ifiand fplit and tumbled into 
" the fea, and was there funk, making a noife as 
" of n1any cannon, and a very great cloud of duft 
" afcending into the air at the fall. Two very 
" great comets have lately appeared in thefe parts 
" of the world, and in an hour and a quarter's 
" time the fea ebbed and flowed to an unufual de
,, gree, three times." 

In thefe relations are many confiderable effects 
produced which will much confirm my former 
doCtrine about earthquakes. And firft, it is very 
remarkable, that this earthquake was not confined 
to a fmall fpot or place of the earth, fuch as the 
eruption of Jitna or V efuvius out of one mouth, 
but it extended above five degrees, or 350 miles 
in length, fron1 Barbadoes to St. Chrijlopher's, and 
poffibly much farther : and tho' there n1ight not 
be opportunities of noticing the effects in all places 
of the fea where it might have been felt; yet by 
the few inftances related, we may guefs that its ef
fects might be very confiderable, and fenfible a 
great way in breadth under the fea; for we find 
that the fuccuffions were felt by veffels failing over 
fome parts of the fea fo affeCt:ed, -and thofe fo vio
lent, as if the veffels had ftruck upon rocks; which 

could 
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ana could be from nothing elfe but the fqdden riling 

of the bottotn of the fea, which raifed the fea alfo 
with it, like water in a tub or difh : and that this 
was of that nature, does further appear by the un
ufual tides at Barbadoes mentioned in the laft re
lation, which in all probability was nothing elfe 
but waves propagated from the places where the 
ground underneath, and the fea above, had been, 
by the concuffions of the earthquake, raifed up
wards. This appears alfo farther by the recefs of 
the fea at Ne·vis; for the whole ifland being raifed 
by the fwelling or eruption of the vapour or fire 
underneath, made the fea run off from the fhores, 
'till it fettled down again, after the vapour had 
brok~n its way out thro' the clefts that were made 
by thofe fwellings. From all which particulars~ 

and feveral others, 'tis n1anifefr, that the fpace of 
· earth raifed or ftruck upwards by the impetuofity 

of the fubterraneous powers, was of great extent~ 
and might far exceed the length of the Alpes or 
the Pyreneans, &c. 

Another notable particular is the recefs of the 
fea from the fhore, and the leaving the fiih upon 
the fo raifed bottom : and tho' this part foon after 
funk again, fo that the fea retu1 ned to its former 
bounds; yet if fome other parts of the fubterrane
ous ground had filled up the new made cavity, or 
had fo tumbled as to fupport the fo raifed parts, 
then it would have left fome fuch kind of traCt as is 
now in Virginia, where, for many miles in length, 
the lowland is nothing but .fea fand and fhells, 
which have been, in all probab"lity, fo raifed into 
the air, and there fupported and kept from finking 

down 
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down again into the fea. There can be no doubt 
that the fhells taken up frmn this tratl: did belong 
to fi!h of their kind, they remaining perfetl: fcallop 
:fhells to this day. 

A third remarkable particular, is the burying 
and covering of thoufands of trees by the earth 
which was thrown up by the eruption. This is a 
plain inftance how trees found buried in many parts 
of England may have come to be fo depofited, pro
bably at a time before any writings or records were 
kept here ; or, if fince the Roman conquefl:, the 
neighbouring inhabitants might have perifhed in 
the cataftrophe, whilft thofe at a diftance might 
not think themfelves fufficiently interefted in tranf
mitting the account to pofterity. Arijlotle fpeak~ 
ing of the like events\ fays, " Now, becaufe 
" many of thefe changes happen but flowly, in 
'' comparifon to the quicknefs and fhortnefs of the 
" life of man, therefore they are hardly taken notice 
" of, a whole generation having paifed away be
" fore fuch changes have come to perfection. 0-
" ther cataftrophies that have been more quick, 
" have been forgotten, by reafon that fuch as ef
" caped them were removed to fome other parts 
" and there the memory of them was foon loft ; at 
" leaft a longer tract of time did quite obliterate 
" the remembrance of them, and the tranfplanting 
" and tranfmigration of people fron1 place to place 
" much contributed thereto." This is made plain 
by the little remembrance there was found in Ame
rica of their preceding eftate, when they were firft 
vifited by the Spanim·ds and other Europeans. 

: Meteor. lib. i. cap. 14. 
A 
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A fourth particular remarkable in thefe rela
tions, is the chopping and cleaving of the earth 
and rocks, and the fpouting of ftinking water out 
of them to a great height, as alfo of fmoke or 
duft; which ferves to explain the reafon and caufes 
of the flaws and veins in marbles and other ftones : 
for by the power an v"olence of the fubterraneous 
heavings or fuccuffions, the ftony quarries become 
broken, flawed and cleft, and fubterraneous mi
neral waters impregnated with faline, metalline, 
fulphureous, or ot11er fubftances are driven into 
them and fill them up, which having petrifying 
qualities, do, in procefs of time, petrify in thofe 
clefts, and thereby form a fort of ftony veins, of 
different colour, hardnefs, and other qualifications, 
than what the parts of the broken quarry had be
fore, and oft-times inclofe divers other fubftances, 
by their petrifying quality, which have happened 
to fall into thofe clefts ; and thence fometimes 
there are found fhells petrified in the middle of a 
vein, and other fubftances. Thefe clefts or chaps 
happen not only upon the land, but even under 
the fea; fo that not only the fea water may defcend 
and fill them up, but may carry with it fand, fuells, 
mud, and divers other tnatters from the bottom 
of the fea, that then lay above it; there to be in 
procefs of time changed into ftone, fomewhat of 
the nature of that which has been fo cleft. 

Fifthly, 'tis worth noting, that this earthquake 
happened at fo great a diftance fron1 the main land 
and great continent, and that the noife of the fame 
was firft obferved to begin at the great mountain 
in the middle of the ifiand of Nevis, not but that 

~ in 



162 D I S C 0 U R S E S on 
in other parts it might have begun fooner or at o
ther times; from which I infer: firft, that it feems 
probable that this great mountain may have been 
firft produced by fome fuch power, and fo have 
great cavities within its bowels formed by fuch a 
preceding eruption, the difiocated parts not return
ing each to his own place. And next, that it may 
hence feem probable, that fome fuch preceding 
earthquake, perhaps more violent for the firft 
time, might not only be the caufe of raifing this 
mountain, but of lifting up from the bottom the 
whole ifie, nay pofiibly of all the ifiands of the 
Antilles, fince one feems as poffible as the other, 
and the northennofr of them all feems to hint as 
much, if confidered in the map: befide.s, there 
feems to be many inftances of a like nature, as in 
the Canaries, 'I'eneriffe is a remarkable character of 
fuch a fuppofition; to which n1ay be added Del 
Fuego and Madeira; Sicily, Strombulo and Lipary in 
the Mediterranean; Iceland in the North Sea; Maf 
carenos near Madagafcar; with the many ifl.ands of 
the .Archipelago, which though they have now no 
great fign of burning mountains, yet to this day 
earthquakes are very frequent there, and ancient 
traditions do preferve fomewhat of the memory of 
very great alterations that have happened from 
fuch caufes. And I do not queftion but that all 
ifiands which lie far in the fea, would plainly ma
nifeft, if they were thoroughly examined, whence 
they have proceeded, and this by characters of na
ture's writing, which to me are far beyond any o
ther record whatfoever. 

Sixthly, 
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ato. Sixthly, 'tis very remarkable that the Ifle of Ro· 
eeml dunda, being all an uninhabited rock, was fplit, 
been and part of it tumbled down and funk into the 
have fea, with a noife as of many cannon; fending up at 
uch a the fame time a great cloud of duft, as they term 
tturn. it, which in all probability was alfo mingled with 
it mar fmoak: which puts me in mind of the ph::enome

na I obferved lately, when the powder mill and 
magazine at Hackney blew up; for befides the very 
great noife of the blow I heard, being within a 
mile of it in the fields, I obferved immediately a 
great white cloud of fmoak to rife in a body to a 
great height in the air, and to be carried by the 
wind for two miles and better, without difperfing 
or falling down, and perfectly refembling the white ""~ 
fummer clouds. From thefe phrenomena of the 
earthquake it..feems very probable, that it proceeded 
from fuch fubterraneou inkindling as refembles 
gun-powder, both by the noife it yielded, and its 
fuddennefs of firing, and its powerful expanfion 
when fired. Next, the fplitting of the rocky if .. 
land proves its power to be very great, which is 
proved yet farther by the blow and ftrokes it conl
municated to the fea, and to the fhips that failed 
on it; for no flow motion whatever could have 
communicated fuch a concuffion through the wa-
ter to the veffels upon it, but it muft be as fudden 
as that of powder; for if it had been a gradual rif
ing from the bottom, the iea would gradually have 
ran off from it, and upon its finking again have 
gradually returned, and the veffels on it would only 
have been fenfible, at moft, but of a current or 
running of the water, to or from the place of fink .. 

M 2 ing 
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ing or rifing, iomewhat like the effeCt which hap-: 
pened at Nevis; which plain! y ihews, that befides 
the fudden ftrokes or concuffions, there was alfo a 
confiderable rifing and finking of the whole ifiand: 
but what I principally note under this head, is, a 
good part of the ifiand's tumbling and finking into 
the fea, which fuews how many parts of the earth 
come to be buried, and dif placed from their for
mer fituations, and thence how fhips anchors, 
bones, teeth, &c. that have been digged up from 
great depths, may have been there buried. 

Seventhly, 'tis remarkable alfo, that this erup
tion fent up into the air vaft clouds of duft and 
fmoke, which for the rnoft part muft foon fall 

• down again into the fea, or contiguous parts of the 
ifiand. This will give a probable account how 
the layers of the fuperficial parts of the earth may 
come to be made; for the moft part of this duft 
muft come down to the bottom firft, and fettle to 
a certain thicknefs, and make a bed of gravel, and 
then will follow beds of coarfe fand, then beds of a 
finer fand, and laft, of clays or moulds of feveral 
forts. Again, much of that which fell upon the 
higher parts of the iiland, will, by the rivers, be 
wafhed down into the vales, and there produce the 
like beds or layers of feveral kinds, and fo bury 
many of the parts that were before on the furface. 
'fhus plants and vegetable fubftances may come to 
be buried, and the bones and teeth of the carcaffes 
of dead animals : thefe may alfo fometimes be bu
ried under beds or crufts of ftone, when the parts 
that thus make the layers, chance to be mixed 
-with fuch fubterraneous fubftances as carry with 

them 
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them a petrifying quality. I could heartily wifh 
that fome care were taken, that a more particular 
account were procured of thefe earthquakes whilft 
their effeCts were frefh in memory, that they might 
be recorded and added to the colleB:ions of natural 
hiit:ory : and for the fame end it were defireable to 
know what former earthquakes have been taken 
notice of in thefe ifiands, as ]amaica, Cuba, Hi-
fpaniola, Porta Rico, &c. for the circumil:ances of 
fuch accidents, if they be not collected and record
ed whilft the fpeCtators are in being, are foon for
gotten, and loft, or not regarded by fucceeding 
generations, as Arijlotle has well obferved in a 
chapter I before quoted. 

Why Ijlands and Sea Coafls are mo.fl 
fubjeEl to Earthquakes. 

W HAT is moft remarkable in thefe earth
quakes in the Leeward Jjlands, is, that 

they have all happened to places not far diftant 
from the fea, or even under the fea itfelf, though 
the eruptions have been, for the moft part, on the 
land. So that there feems to be fome reafon to 
conjeCture, as Signior Bottoni does in his Pyrologia 
'l'opographica, that the faline quality of the fea 
water may conduce to the production of the fub
terraneous fermentation with the fulphureous mi
nerals there placed, which an experiment lately ex ... 
hibited before the Royal Society, makes ftill more 
probable; for it appeared that the mixing of fpirit 
pf fait with iron, did produce fuch a fermentation 

M 3 as 
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.as raifed a vapour or fteam which by an atl:ual 
flame was immediately fi ~d like gun-powder, and 
if inclofed would, in all probability, have had a 
like effect of raifing and difperfing of thofe parts 
that bounded and imprifoned it. Now, the mel
ted matter vomited out of ./Etna in the year 1669, 
was very much like to melted or caft iron, and I 
doubt not but that there may be much of that mi
neral in it; be fides the foot of that mountain ex
tends even to the very fea, and in all probability 
n1ay have caverns under the fea itfelf, which 
is argued alfo from the fimultaneous conflagration 
of Strombolo and Lipary, iflands confiderably dif
tant from it by fea, where it is generally be. 
lieved that there may be cavernous paffages be
tween them, by which they communicate; fo that 
fometimes it begins in ./Etna, and is communicated 
to Strombolo, and recipro~ally communicated to 
Mongibel. 

This 1nay poffibly afford a probable reafon why 
iflands are now more fubjeB: to earthquakes, than 
continents and inland parts; and indeed how fo 

. p1any iflands came to be difperfed up and down in 
the fea; for that thefe fermentations may have been 

, wrought up in fubmarine parts of the earth, and 
being ripe may have taken fire, and fo have had 
force enoug}l to raife a fu.fficient quantity of the 
earth above it, to make its way through the fea, 
and there gain a vent, as that of th~ Canaries did 
in the year I 639, which, if fufficiently copious, 
may produce an ifland, as that did for a time, but 
has fince again funk under the furface of the fea, 
:aut ~he ifland of Ajcenjion, which by all appearance 

. . ~e~~ 
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feems to have been produced the fame way, frill 
remains a witnefs to prove this hypothefis. Like 
teftimonies are the iiland and Pike of 'I'eneriffe, He-

am cla of Iceland, Bearenberg of 'John May ens or 'I rinity 

me\. Jjland, Del Fuego of the Cape Verd iilands, 'l'ernatc 

o691 
of the Moluccas, Mafcarenas, fome about Mada-

and! gafcar, and the Antilles or Caribbees. And tho' the 

atmi· 
fires be extinct in many of the other ifiands, yet 

m ex. 
'tis obfervable that the prodigious high mountains 

aouicy 
or fugar-loaf pikes do yet remain as marks of what 

wni(\ 
they had been heretofore; fo the Pike of Fayal a-

gra~ 
mong the :ferceras, and the whole ifiand of St. 

blr~· 
Helena and feveral about Madagafcar and in the Eafl 

111 ~. 
Indies, and the Antilles, and that of St. Martha 

ge1 k 
mentioned by Dampier, feem plain evidences of the 

fo ~ 
original caufes of them all, tho' at various periods 
of time. 

Of the CaufesofEAR THQ_UAKES. 

THE materials that ferve to produce earth-

\ 
quakes, I conceive to be fomewhat analo-

own· 
gous to the materials of gun-powder; not that they 

eber 
muft nece.lfarily be the very fame, either as to the 

h, ar; 
parts, or as to the manner or order of compofi-

vd 
tion, or as to the way of inkindling or accenfion ; 

of !M 
for that as much the fame effect may be produced 

the !t~ 
by differing agents, fo the methods and order of 

ril! m~ 
proceeding may be altogether as various : a clear 
inftance of which we have in the phrenomena of 
lightning, wherein we may obferve that the effects 
are very like to the effeCts of gun-powder. For 

ara~re 
we have firft the flafh of light, which is very fud-

fe~~ 
M 4 den, 
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den, very bright, and of very !hort continuance, 
being almoft momentaneous. Next we may ob
ferve the violence of the crack, which is likewife 
momentaneous, if it be fingle, but if there be ma
ny particular accenGons which contribute to this 
effect, and thofe made at feveral diftances, then 
the thunder is heard longer than the duration of 
the flafhes, as I conceive, fr01n two caufes; firft, 
for that thofe flafhes that are farther diftant, have 
their thunder a longer time ir. paffing to the ear, 
than thofe which are nearer; beraufe that, though 
the motion be a.Lmoft inftantar.eous, yet the mo
tion requires a fenfible time to pafs a fenfible 
fpace, and the times are proportionably longer, as 
the fpaces pafied are greater. But a fecond caufe 
of the duration of thunder, I imagil}e, proceeds 
from echoes that are rebounded, both from parts 
of the earth, and parts of the air, as from cha,·ged 
clouds; of both which I am fenfibly alfured, having 
obferved the fame effects produced by the echoing 
and rebounding of the found of a piece of ordnance. 
But thirdly, we have alfo the power and violence 
of the force of the fire and expanfion, in firing fe
veral combuftibles, in fuddenly melting of metals 
and other materials, otherwife difficult and ilow e ... 
nough to be made to flow; in rending, tearing 
throwing down, and defiroying whatever ftands in 
its way, &c. and yet after all, that which caufes 
thefe, and many other fi:range effects refembling 
thofe of gun-powder, feems to be nothing but a 
vapour or fteam, mixed with the body of the air, 
which i kindled, not by any active fire, but by a 

,kind of fermentation, or inward working of the 
fa id 
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faid vapour. Again, we find that the Pulvis Ful
mi~tans, as 'tis called, which has fome of its mate
rials differing from that of common powder; as 
alfo Aurum Fulminans, which differs fi:ill more, 
both as to its materials, and its way of kindling, 
have yet moft of the fame effects with gun-powder, 
both as to the fiafhing and thundering noife, and 
as to the force and violence: fo that thefe are dif
fering in many particulars, and yet produce much 
the fame effeCts; whence 'tis probable, that what 
is the caufe of earthquakes., and fubterraneous 
thundring, lightning, and violent expanfion, as 
I 1nay fo call thofe phrenomena obfervable in thofe 
crifes of nature, may be in divers particulars, dif
ferent from every one of thefe, both as to the ma• 
terials, and the form and manner of accenfion ; 
and yet, as to the effects, they n1ay be very ana
logous and fimibr: fo that 'tis but one operation 
in nature, and that w hi eh caufes the effect in one 
caufes the effect in all the reft; the outward ap
pearances of the different materials, and the differ
ing way of operating, being nothing but their dif
ferent modes of acting their feveral parts, which, 
when they have done, they are at an end, and there 
muft be a new fet of actors to do the fame thing 
agam. So the materials that make the fubterrane
ous fire, flame, or expanfion, call it by which 
name you pleafe, is confumed and converted into 
another fubfiance, unfit to produce any more the 
fame effect; and if the conflagration be fo great 
as to confume all the prefent ftore, you may fafely 
conclude that place will no more be troubled with 
fuch effeCts; but if there be Jeft relicts, either al-

ready 
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ready fit and prepared, though fheltered from ac
cenfion, by fome interpofing incombuftible mate
rials, or that there be other parts not thoroughly 
ripe and fufficiently prepared for fuch accenfion, 
then a concurrence of after caufes may repeat the ~ 

fame effeCts, and that toties quoties, 'till all the 
mine be exhaufted; which I look upon both pof
fible and probable, nay neceffary, becaufe I find 
it to be the general method of nature, always to be 
going forward in a progrefs of changing all things 
from the ftate in which it finds them. All things, 
as they proceed to their perfeCtion, fo they pro
ceed alfo to their diffolution and corruption, as to 
their former ftate; and where nature repeats the 
procefs, 'tis always on a new individual. 

Now tho' it may be objeCted of the material pro
duCtion of lightning, that notwithfranding it feems 
to be all kindled and burnt off by the flafh, yet af
ter fome tin!e the fame is again renewed, and fo 
fron1 time to time; and therefore as one operation 
deftroys and confumes it, fo another generates and 
reproduces it, and thence it feems probable that 
the fame may be done in the fubterraneous regi
ons, fo that there would be little reafon to fuppofe 
that former earthquakes fhould have been greater 
than thofe obferved in the prefent age: I would 
anfwer, that tho' it feems plain that the matter of 
lightning is renewed, yet I conceive that to be on
ly by new en1anations fron1 the proper minerals in 
the bowels of the earth, and not becaufe the fame 
fubftance burnt off in the lightning, is again re
fl:ored to its former ftate, and fitted for a fecond 
accenfion ; for though a previous digeftion of the 

fteams 
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fteams may be neceffary, yet that only prepares it, 
but it muft be fome proper mineral that muft fur
niih the materials. And the fame is more evi
dent in vulcano's, which are there only obferved 
to break forth where there is plenty of brimftone 
and other combufrible fubftances; for were it only 
a continual new generation of materials for fire, 
then I fee no reafon why thofe incendiums fuould 
not be equally frequent and great in all places. It 
follows therefore, that it muft be caufed, not by 
the renovation of the fewel, but from the duration 
of the mines or minerals that fupply fit materials, 
and confequently, that when thofe ihall be quite 
confumed, then, and not till then, will the fire 
go quite out. Nay, that there are fome fuch in
fiances of preceding vulcano's, which have here
tofore burned, and are now quite fpent, may be 
concluded from the Pike of 9:'eneriffe, which feems 
to carry the ftrongeft evidence of having been for
merly a burning mountain ; and the ifiand of Af
cenjion feems to be another fuch in!l:ance. All which 
conflagrations are the feveral fymptoms of the pro
grefs of nature in her determined courfe and me

thod. 
I cannot therefore perceive any abfurdity in , 

thinking or aiferting, that this globe of the earth I 
I 

is in a ftate of progreffion frotn one degree of per-
fection to another, in as much as it is the progrefs 
of nature; and at the fame time that it may be 
conceived in a ftate of corruption and diffolution, 
in as much as it is continually changed from its 
preceding ftate to a new one, which may be, up
.on f01ne accounts, .confidered as more perfeCt, tho' 

upon 
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upon others it may be reckoned corrupting, and 
tending to its final diffolution; and as 'tis moft 
certain that it is continually older in refpect of time 
and duration, fo I conceive alfo that it grows older, 
as to its confritution and powers; and that there 
have been n1any tnorc effects produced by it in its 
n1ore juvenile frate, than it can now produce in its 
n1ore fenile, particularly as to earthquakes and e
ruptions; for to me it feen1s beyond a dot bt that 
there have been in preceding ages many of thefe 
which have infinitely furpafs'd any of later years, 
or indeed all that we have any certain account of 
in hifrory. A notice of fome ancient traditions 
concerning a very great one, feems to be preferved 
in the mythological hiftory of Phaeton ; of which 
Plato alfo tells us, that the .£gyptians had a more 
perfect account, than ever the Greeks were mafters 
of, who, at beft, as to hiftories ot preceding ages, 
were by the priefts of Egypt accounted boys and chil
dren. In which cafe we are to diftinguifh between 
hiftories of matters of fact:, and thofe of opinion; 
and Plato hints as much in mentioning the rela
tion. The matters of fact feem to have been the 
conflagration of many parts of the earth at once, 
and thofe the moft eminent, fuch as the moun
tains, it being probable that this was the time of 
their production. We are not to conclude that 
fuch huge mountains as the Andes, Caucafus, Atlas, 
&c. could never be produced by means of earth
quakes and eruptions, becaufe we do not now find 
inftances of effects of the fame grandeur, in this 
age, or in others of which we have fome tolerable 
account; fince ~n remoter times there has been 

much 
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much greater plenty of proper minerals, which 
were then confumed, and whofe reliB:s are now but 
fmall, and probably not fo apt for conflagration, 
nor fo fl:rong in their operations; befides many 
that were left, may have been fince petrified, or 
converted into other fubftances, wholly unfit for 
the foment or fewel of fuch kinds of fires. 

Petrification is a fymptom of very old age, as 
plenty of fpirituous, unB:uous and combuftible or · 
inflammable juices and moifture is a fign of youth. 
Fluidity is an infeparable concomitant of what we 
call fpirituous fubftances ; and 'tis the plenty of 
thofe that makes both plants and animals to flou
rifh in their youthful ftate, and the confumption 
and lack of then1 that make them decay and grow 
old, ftiff, dry, rough, and fhriveled; all which 
marks may plainly be difcovered alfo in the body 
of the earth; and I am apt to think would be much 
more evident, if we could be truly informed of the 
younger condition thereof: I have very good rea
fan to believe that times have been when it had a 
much fmoother, fofter and fuccous fkin than now; 
when it abounded more with fpirituous fubftances, 

, when all its powers were ftrong and vegete, with
out any of its prefent fears, afperities and ftiffnefs: 
and tho' fome may poffibly think all thefe concep
tions groundlefs, and merely conjeB:ural, yet I may 
in good time manifeft, that there are other ways 
of coming at the difcovery of many truths, than 
what have been hitherto made ufe of to this pur
pofe, which yet are not lefs capable of proof and 
cohfirmation, than hiftories and records are from 
coins, infcriptions or monuments. 

I To 
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To conclude. ·The affertion of the earth's grow

ing old, cannot be looked upon either as a hete
rodoxical, or a fchifmatical one: the kingly pro
phet has an expreffion which does plainly declare 
it, not only of the earth, but of the heavens too r. 

" Of old haft thou laid the foundations of the 
" earth, and the heavens are the work of thy hands; 
" they fhall perifh, but thou fhalt endure, yea all 
'' of them fhall wax old like a garment, as a vef
" ture fhalt thou change them, and they fhall be 
" changed." Which expreffion is almoft verbally 
repeated by the prophet Ifaiah f. " Lift up your 
" eyes to heaven, and look upon the earth be
,, neath; for the heavens Ihall vanifh away like 
" fmoak, and the earth fhall wax old like a gar
" ment." Nay this expreffion of the pfalmift 
is again verbatim repeated by the apoftle to the 
Hebrews t. " And thou Lord in the beginning haft 
" laid the foundation of the earth, and the heavens 
" are the work of thine hands : they 1l1all perifh, 
'' but thou remaineft; and they all ihall wax old 
" as cloth a garment; and as a vefture ihalt thou 
" fold them up; and they fhall be changed." By 
all which it is evident at leaft, that David, lfaiah, 
and St. Paul, were all of this belief. I could pro
duce many expreffions to the like purpofe, both in 
facred and prophane hiftories of chriftian and hea
then writers, but thofe I have quoted I fuppofe 
may be fufficient to anfwer fuch objectors. 

r Pfalm cii. v. 25, z6. -r Chap. li. v. 6. t Chap. i. 
Y.IO,II,I2. 
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EARTHQUAKES 

Caufed by fome accidental obfl:rucrion 
of a continual fubterranean Heat. 

Suppofe that the fubterranean heat or fire, 
which is continually elevating water out of the 
abyfs to furnifh the earth with rain, dew, 

fprings and rivers, when it is ftopped in any part 
of the earth, and fo diverted from its ordinary 
courfe by fome accidental glut, or obftruCtion in 
the pores or paffages thro' which it ufed to afcend 
to the furface, becomes by this means preternatu
rally affembled, in a greater quantity than ufual, 
into one place; and therefore caufes a great rare
faCtion and intumefcence of the water of the abyfs, 
putting it into very great commotions and difor
ders ; and at the fame time making the like effort 
on the earth, which is expanded upon the face of 
the abyfs ; and that this occafions that agitation 
and concuffion of it, which we calJ an earthquake. 

That this effort is in fome earthquakes fo vehe
ment, that it fplits and tears the earth, making 
craci~ s and chafms in it fome miles in length, 
which open at the inftant of the fhock, and clofe 
again in the intervals betwixt them; nay, 'tis fame
times fo extreamly violent, that it plainly forces 

I the 
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the fuperincumbent ftrata; breaks them all through .. 
out, and thereby perfectly undermines and ruins 
the foundation of them ; fo that thefe failing, the 
whole tract, as foon as ever the fhock is over, finks 
down to rights into the abyfs underneath, and is 
fwallowed up by it, the water thereof immediately 
rifing up, and forming a lake in the place where 
the faid tract before was. 

That feveral confiderable tracts of land, and 
fome with cities and towns ftanding upon them; as 
alfo whole mountains, many of them very large, 
and of great height, have been thus totally fwal
low'd up. 

That this effort being made in all directions in
differently; upwards, downwards, and on every 
fide; the fire dilating and expanding on all hands, 
and endeavouring proportionably to the quantity 
and ftrength of it, . to get room, and make its way 
through all obftacles, falls as foul upoP the water 
of the abyfs beneath, as upon the earth above, 
forcing it forth which way foever it can find vent or 
palfage, as well through its ordinary exits, wells, 
fprings, and the outlets of rivers ; as thro' the 
chafms then newly open'd; through the camini or 
fpiracles of /Etna, or other near vulcano's ; and 
thofe hiatus at the botton1 of the fea, whereby 
the abyfs below opens into it, and communicates 
with it. 

That as the water refident in the abyfs, is in all 
parts of it, ftored with a confiderable quantity of 
heat, and more efpecially in thofe where thefe ex
traordinary aggregations of this fire happen, fo 
Iikewife is the water which is thus forced out of 
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it; infomuch, that when thrown forth, and mixed 
with the waters of wells, of fprings, of rivets, and 
the fea, it renders them very fenfibly hot. 

That it is ufually expelled forth in vaft quanti
ties, and with great impetuofity, infomuch that 
it h~th been feen to fpout out of deep wells, and 
fly forth at the tops of them, upon the face of the 
ground; with like rapidity comes it out of the 
fources of rivers, filling them fo uf a fudden, as 
to make them run over t ei r banks, and overflow 
their neighbouring territories, without fo .1uch as 
one drop of rain falling into them, or any other 
concurrent water to raife and aug.:J~nt them. 

That it fpews out of the cha(ms, opened by the 
earthquake in great abundance; mounting up in 
mighty ftreams to an incredible height in the air, 
and this oftentimes at many miles diftance from any 
fea. 

That it likewife flies forth of the volcano's in 
vaft floods, and with wonderful violence: that 'tis 
forced through the hiatus's, at the bottom of the 
fea, with fuch vehernence, that it puts the fea im .. 
mediately into the moft horrible. diforder and per· 
turbation imaginable, even when there is not the 
1eaft breath of wind ftirring, but all till then calm 
and !till ; making it rage and roar with a moft 
hideous and amazing noife, railing its furface into 
prodigious waves, and tolling and rowling them 
about in a very ftrange and furious manner; over
fetting fhips in the harbours, and finking them to 
the bottom, with many other like outrages. 

That 'tis refunded out of thefe hiatus's in fuch 
quantity alio, that it makes a vaft addition to the 

N water 



178 EAR T H Q.Y A K E S from 
water of the fea; raifing it many fathoms higher 
than ever it flows in the higheft tides, fo as to 
pour it forth far beyond its ufual bounds, and 
make it overwhelm the adjacent country; by this 
means ruining and deftroying towns and cities, 
drowning both men and cattle; breaking the ca
bles of !hips, driving them from their anchors, 
bearing them along with the inundation feveral 
miles up into the country, and there running them 
aground; {handing whales likewife, and other 
great fifhes, and leaving them, at its return, upon 

dry land. 
That thefe ph::enomena are not new, or peculiar 

to the earthquakes which have happen'd in our 
times, but have been obferved in all ages, and 
particularly thefe exorbitant commotions of the 
water of the globe. 

This we may learn abundantly from the hifto. 
ries of former times; and 'twas for this reafon 
that many of the ancients concluded rightly e
nough, that they were caufed by the impulfes and 
fluCtuation of water in the bowels of the earth; 
and therefore they frequently called Neptune, 
'LesrrfxOwv, as alfo, 'Evo(J"fxOwv 'Evorr/ycu@..,, and 
TH'ct)(,7oeoyctfnq; by all which epithets they denoted 
his power of ihaking the earth. 

They fuppofed that he prefided over all water 
whatever, as well as that within the earth, as the 
fea, and the reft upon it; and that the earth was 
fupported by water, its foundations being laid 
thereon; on which account it was that they be~ 
ftowed upon him that cognomen ranzo"~' or fup-
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porter of the earth, and that of ee~sl\~~x~, or 
the fuftainer of its foundations. 

They likewife believed, that he having a full 
fway and command over the water, had power to 
frill and compofe it, as well as to move and di
fturb it, and the earth, by means of it; and there
fore they alfo gave him the name of Aa-cpei-..J@.., or, 
the eftablilher; under which name feveral temples 
were confecrated to him, and facrifi.ces offered, 
whenever an earthquake happened, to pacify and 
appeafe him; requefting that he would allay the 
commotions of the water, fecure the foundations . 
of the earth, and put an end to the earthquake. 

That the fire itfelf, which being tltus aife1nbled 
and pent up, is the caufe of all thefe perturbatwns, ~ 
makes its own way alfo forth, by what paffages 
foever it can get vent; through the fpiracles of the 
next volcano's, through the cracks and openings 
of the earth abovementioned, through the aper
tures of fprings, efpecially thofe of the therm£, or 
any other way that it can either find or make; 
and being thus difcharged, the earthquake ceafeth, 
till the caufe returns again, and a fre!h collection 
of this fire commits the fame outrages as before. 

That there is fometimes in commotion, a por
tion of the abyfs of that vaft extent, as to ihake 
the earth incumbent upon it, for fo very large a 
part of the globe together, that the !hock is felt 
the fame minute precifely, in countries that are 
many hundreds of miles diftant from each other; 

_and this, even tho' they happen to be parted by 
the fea lying betwixt them ; there wants not in
ftances of fuch an univerfal concuillon of the whole 

N 2 globe, 
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globe, as 1nuft needs imply an agitation of the 
whole abyfs. F, 

That though the abyfs be liable to thefe cmn- {( 
motions in all parts of it, and therefore no coun- ri1 

try can be wholly exempted from the effeCts of 
them; yet thefe effects are no where very remark- lP. 

able, nor are there ufually any great damages done 
by earthquakes, except only in thofe countries 
which are mountainous and confequently ftony, 
and cavernous underneath, and efpecially where 
the difpofition of the flrata is fuch, that thofe ca
verns open into the abyf'5, and fo freely admit and 
entertain the fire, which aifembling therein, is 
the caufe of the fhock; it naturally fteering its 
courfe that way where it finds the readieft recep
tion, which is towards thofe caverns, this being 
indeed much the caufe of damps in mines. Be
fides, that thofe parts of the earth which abound 
with}ircta of fi.one, or 1narble, making the ftrong
ell: oppofition to this effort, are the moft furiouf
ly fbattered, and fuffer much more by it than thofe 
which confil1: of gravel, fand, and the like laxer 
matter, which more eafily give wJ.y, and make 
not fo great refillance; an event obfervable not 
only in this, but all other explofions whatever. 

But above all, thofe countries which yield great 
ftore of fulphur and nitre, are by far the moft in
jured and incommoded by earthquakes; thofe 
n1inerals conftituting in the earth, a kind of na
tural gun- powder, which taking fire upon this af
fembly, and approach of it, occafions that mur
muring noife, that fubterranean thunder, which 
is heard rumbling in the bowels of the earth during 

earth-
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~arthquakes, and by the affiftance of its expiofive 
power, renders the fhock n1uch greater, fo as 
fometimes to make miferable havock and deftruc-. 
tion. 

And 'tis for this reafon~ that Italy, Sicily, Ana
folia, and fon1e parrs of Greece, have been fo long, 
and fo often alarm'd and harafs'd by earthquakes; 
thefe countries being all mountainous and cavern
ous, abounding with ftone and marble, and af
fording fulphur and nitre in great plenty. 

That k:tna, Vefuvius, llecla, and the other vol
cano's, are only fo many fpiracles, ferving for the 
difcharge of this fubterranean fire, when 'ris thus 
preternaturally affembled. That where there hap
pens to be fuch a ftruB:ure, and conformation of 
the interior parts of the earth, as that the fire 
may pafs freely and without impediment, from 
the caverns wherein it affembles unto thofe fpira
cles, it then readily and eafily gets out, fr01n time 
to tin1e, without fhaking or difturbing the earth; 
but where fuch communication is wanting, or paf
fages not fufficiently l..irge and open, fo that it: can
not come at the faid fpirac les without firft forcing 
and removing all obftacles, it heaves up, andfuocks 
the earth, with greater or ]effer impetuo.G.ty, ac
cording as the quantity of fire thus affembled is 
greater or lefs, till it hath made its way to the 
mouth of the volcano; where it rufueth forth fame
times in mighty flames, with great velocity, and 
a terrible bellowing noife. 

That therefore, there are fcarcely any countries 
that are n1uch annoy'd with earthquakes, that have 
not one of thefe fiery ventsl and th~fe are con-

N 3 ftantly 
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:flantly all in flames when any earthquake happens, 
they difgorging that fire, which whilft under
neath, was the caufe of the difafter; and were it 
not for thefe diverticula, whereby it gains an exit, 
'twould rage in the bowels of the earth much 
tnore furioufiy, and make greater havock than 
now it doth. 

So that tho' thofe countries, where there are 
fuch volcano's, are ufually more or lefs troubled 
with earthquakes; yet were thefe volcano's want
ing, they would be more troubled with them, 
than now they are ; yea, in all probability, to that 
degree, as to render the earth for a vaft fpace a
round them, perfectly uninhabitable. 

In one word, fo beneficial are thefe to the ter-
ritories where they are, that there do not want in-
fiances of fome which have been refcued and wholly 
delivered from earthquakes by the breaking forth 
of a new volcano there; this continually difcharg
ing that matter, which being till then barricado'd 
up, and imprifoned in the bowels of the earth, 
was the occafion of very great and frequent ca
lamities. 

That moft of thofe fpiracles perpetually, and 
at all feafons fend forth fire, more or lefs; and 
tho' it be fometimes fo little, that the eye cannot 
difcern it; yet, even then, by a nearer approach 
of the body, may be difcovered a copious and ve-
ry fenfible heat continually iffuing out. ea 
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Subterraneous Fires, Earthquakes, &'c. 

ento· Y intention is to give, by the means of 
a cbymical operation, a fenfible idea of 

I ~ what is tranfaB:ed in the clouds when 
p:.~ 

fs; 1r. they are burft open during a tempeft, fo as to pro-
canr.a duce lightning and thunder : but before I come to 
proJC the experiment, it will be proper to fay fomething 

Jr, of the n1atter which is immediately concern'd in anu , •• 
caufing fuch violent effeCts, and to examine into 
its nature and origin. 

It cannot reafonably be doubted that the matter 
of lightning and thunder is a fulphur inflamed and 
difcharged with prodigious rapidity. The fulphury 

PH1'· N 4 fmell 
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fmell which lightning ever leaves behind it is a 
fufficient proof of it-5 nature : the difficulty is how 
to come at the origin of this fulphur : it is not 
likely that it fhould be formed in the clouds, but 
rather that it is brought thither in vapour. 

To me it appears that the origin of the matter 
which produces thunder, is the fame as that which 
caufes earthquakes, hurricanes and fubterraneous 
fires, & c. I have explained the caufe of thefe 
grand commotions in my book of chytniftry, on 
the occafion of a particular preparation of iron 
called Saffron of Mars, which I publi!hed feveral 
years ago; and having fince made feveral other 
experiments which ferve to confirm what I have 
there advanced, I am willing to give a fuccinct ac. 

- rCQ~ of them all, the firft of which is this. 
l I take a tnixture of equal parts of filings of iron 

and fulphur powdered; this I form into a pafte 
with water, and leave it to digeft two or three 
hours, without fire, in which time it ferments and 
fwells with a confiderable heat; the fermentation 
cr;cks the pafte in divers places, and through the 
crevices there iffue vapours, which indeed are but 
barely warm if the mafs be finall, but when it is 
confiderable, as thirty or forty pounds, an aEtual 
flflme comes forth. 

The fermentation accompanied with heat, and 
even fire, which happens in this operation, pro
c~eds fro1n the penetration and violent friction 
which the acid points of the fulphur exert upon the 
particles of the iron. 

This fingle experiment feems, to me, fully fuf
fkient for ~xplai.ping after what manner fermenta

tions, 
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tions, !hocks and conflagrations are excited in the 
bowels of the earth, as happens in Vefuvius, ./Etna 
and divers other places: for if iron and fulphur 
happen to meet together, and arc intirnately united 
and penetrate each other, a violent fermentation 
muft enfue, which will produce fire, as in our o
peration. But it is eafy to prove, that in th('> 
mountains I have juft now mentioned, there is both 
fulphur and iron ; for after the flames are over a
bundance of fulphur is found on the fm-face of the 
earth; and in the paffages through which the fire 
has paffed, are difcovered fubfi:ances like thofe 
which are feparated in our forges. 

The following are experiments which I have 
made fince the laft edition of my book, and which 
confirn1 the former and ftrengthen my argument. 

I put of the fame mixture of iron and fulphur 
in different quantities into tall narrow pots, where 
I could comprefs the rnatter clofer than before. 
Strong fermentations and ignitions enfued, and 
the matter was rais'd with a degree of violence, 
and part of it fcattered round the pots. 

In the fummer feafon I put fifcy pounds of the 
fame mixture into a large pot, which I caufed to 

be placed in a hole dug in the earth in a field; it 
was covered with linen cloth, and with earth over 
that, about a foot thick. Eight or nine hours 
afterwards, the earth [welled, grew hot and crack
ed; then hot fulphury vapours iffued forth, and 
at length flames which widened the crevices, and 
fcatter'd a black and yellow powder about the 
place: the earth continued hot a good while, which 
I removed after it was grown cold, and found no-

2 thing 
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thing in the pot but a weighty black powder, being 
the iron filings divefted of part of the fulphur: 
more earth might have been laid over the pot, but 
that it was fufpeB:ed that the n1atter would not 
Kindle for want of air . This operation fucceeds 
better in fummer than in winter, on account of the 
heat of the fun which excites a brifker motion in 
the particles of the iron and fulphur. 

It is then unnece:!fary to look out any where elfe 
for the principle that puts fulphurs in motion in 
mines, and fets them on fire; their union with 
iron will produce perfeCtly this efFecr, in like man
ner as it produces it in our operations. 

But here offers a difficulty ; nan1ely, that thefe 
vaft fubterraneous fermentations and conflagra
tions cannot have been produced without air: yet 
it can fcarcely be apprehended how air fhould find 
a paffage to fuch depths under ground. 

To this objection I anfwer, that there are in the 
earth great numbers of chinks and paffages which 
are not obvious to our fight, efpecially in hot coun
tries, where fuch fubterraneous commotions moft 
ufually happen: for the great force of the fun
beams heating and calcining, as it were, the earth 
in divers places, forms crevices in it deep enough 
for the air to introduce itfelf. 

Earthquakes feem to be occafioned by a vapour, 
which having been generated in the violent fer
mentation of iron and fuphur, is converted into a 
fulphureous blaft which forces a paffage, and 
ru!hes wherever it can, raifing and ihaking the 
earth under which it moves. If this fu1phureous 
blaft be continually kept confin~d fo as not to be 
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able to extricate itfelf through any apertu~e, the 
earthquake lafi:s a confiderable time, and with 
ftrong plunges, 'till its motion is become languid: 
but if it procures any paffage to efcape at, it rufhes 
out impetuoufly, and creates what is ca1led a hur
ricane, toiling up the earth, forming abyffes, tear
ing up trees by the roots, overfetting houfes ; nor 
can men fecure themfelves fro1n its fury but by 
falling fiat on their faces and clofing their mouths, 
to fave themfelves from being carried away, and to 
avoid breathing the hot fuffocating fulphury blaft. 

Subterraneous fires are owing to the fame exha
lation; the different effeCls which it produces a
rifing from feveral caufes ; either fr01n the greater 
abundance of the matter, and confequently the 
ftronger fermentation; or from a greater inlet of 
air; or from a number of chinks and crevices fa
vouring the efcape of the flames, carrying up clouds 
of allies along with them fometimes fu.fficient to 
cover whole villages, and fuffocate or blind the in
habitants. 

Ignes fatui, and the lights which appear on wa
ters in hot countries, feem to derive their origin 
from the fame caufe; but the fulphureous vapour 
having been but weak, and its motion impeded in 
filtering through fand or water, it manifefts itfelf 
only in a light lambent, fpirituous and erratic 
flame, not having fu.fficient matter to fupport it 
long. 

It is very probable that hot mineral waters, as 
thofe of Bourbon, Vichi, Balarue, Aix, &c. do ac
quire their warmth from fubterraneous fires, or 
hot fulphury beds over which they glide. For 

when 
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when thofe waters are left to fettle, particles of 
fulohur precipitate from them, and adhere to the 
fides and bottoms of their containing vefTels. 

Thofe columns of water which are feen feme
times at La, and threaten fudden deftruB:ion to 
mariners, feem to be owing to thefe fulphureous 
winds, driven rapidly up frorr1 under the fea, after 
the like fermentations I have been treating of. 

Thefe fuJphureous winds which occafion hurri
canes, are forced up with fo great violence from 
under ground, that part of them are driven up e
ven into the clouds, which conftitutes the mate
rials and caufe of thunder: for this wind which 
contains an exalted fulphur, is entangled among 
the clouds, and being there beaten backwards and 
forwards, and ftrongly compreffed, acquires mo
tion fufficient to ignite it, and produce lightning 
by burfting the cloud and darting itfelf forthwith 
with inconceivable rapidity: and this furious mo
tion it is which produces the noife, which we hear, 
of thunder: for this fulphureous blaft iifuing vio
lently out fron1 a ftrait confinement, rudely attacks 
the contiguous air, and rowls through it with an 
extraordinary velocity, juft as gun-powder out of 
the cannon wherein it was fired. It may be here 
faid, that a fubtile nitre wherewith the air is at all 
tin1es impregnated, is t:onneB:ed with the fulphur 
of the thunder, and encreafes the force of its mo
tion and action; in like manner as \vhen fait petre 
has been mixed with common brimftone, it pro
duces a far more violent effeCt in the rarefaB:ion~ 
than it is capable of by itfelf. 

This 
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This fulphureous wind of thunder, after row ling 

fome time in the air, fiackens its motion; on 
which account thunder is far more violent and 
dangerous the moment it is difcharged from the 
cloud, than after it has performed fome of its 
whirlings in the air, being in a very fhort fpace 
reduced to nothing, and leaving only a fulphury 
french behind it in the places through which it has 

pafs'd. 
As to the thunder ftones which the vulgar be- \ 

lieves always to accompany lightning, their ex
iftence may in my opinion well be queftioned, and 
I verily believe there never was an inftance of any 
fuch thing: it is not however abfolutely impoffible, 
that by a rapid afcent of an hurricane to the clouds 
there may fometimes be carried up with it fome fto-
ny or mineral fubftances, which being foftened and 
melted together by heat, may form what is calleq 
a thunder ftone: but fuch ftones are not found in 
places where it thunders; and if any fuch .fhould 
b~ found, it would be more reafonable to believe 
that it arofe from a mineral fubfi:ance melted and 
formed by the inflamed fulphur of thunder in 
the earth itfelf, than to imagine that it was formed 
in the air or the clouds; and projeCted downwards 

with the thunder. 
A difficulty frill remains; which is to know how 

the fulphureous wind, which I have fup pofed to 
be the matter of thunder, comes to be kindled a
mong the clouds, which confift of water, and to 
be there comprefs'd without being extinguifh etli 
for it fhould feem that the water of the: cloud~ 

fl1ould 
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lhould prevent the accenfion of the fulphur; or 
at leaft that it 1hou1d abforb it when kindled. 

To anfwer this difficulty, I fay that fulphur, be
ing a pinguous fubftance, is not fo liable to the 
impreffion of water, as other matters are, and that 
it may be inflamed and burnt in water, like cain
phire 4nd divers other exaltedly fulphureous bo
dies. It muft needs be, I own, that fome part of 
this fulphur being plunged into the mais of water 
which conftitutes clouds, will be extingui!hed with 
a great detonation, like what happens when fome 
folid red hot matter, as iron, is caft into water: 
this detonation may poffibJy contribute to the noife 
of the thunder, but the other more fubtile part, 
and the moft difpos'd to motion will be expell'd 
in a perfect ftate of ignition. The following ex
periment will be a proof of my reafoning. 

Into a n1oderate fized matras whofe neck had 
been partly cut off, I put three ounces of good 
fpirit of vitriol, and twelve ounces of comn1on wa
ter; having warmed the mixture a little, I threw 
into it, at feveral times, an ounce or an ounce and 
half of iron filings, which produced an ebullition 
and white vapours; I prefented a lighted wax can-. 
dle to the mouth of the tnatras, and the vapour 
inftantly took fire with a very loud and violent ful
mination; 1 repeated the application of the candle 
feveral times, and fulminations fucceeded like the 
firft, during which the matras was often filled with 
a flame which penetrated and circulated to the very 
bottom of the liquor, and fometimes the flame Iaft
ed a confiderable time in the neck of the veifel. 

There 
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There are feveral rem rkahle ci--ru ftances in 
this operation. The firft ebullition which happens 
on the throwing in the iron filings, proceeds from 
the folution of a portion of the iron by the fpirit 
of vitriol; but to render the fumes and the folu
tion the {hanger, 'tis neceffary to mix water with 
the fpirit of vitriol, in the proportion mentioned; 
for if the fpirit were pure and not diluted, and ex
panded with water, its points indeed would attack 
the iron, but they would be fo embarrafs'd and 
comprefs'd together, that they would not have a 
freedom of motion fu.fficient to produce any ful
mination. 

The fecond is, that the liquor muft be warmed 
a little to excite the points of the diffolvents to pe
netrate the iron and raife fumes ; but it muft not 
be made too hot, for then the fumes would efcape 
too fail:, and would only flame in the neck of the 
matras upon applying the candle, without any ful
mination; for that noife arifes from the fulphure
ous part of the matter being kindled quite to the 
bottom of the matras, and n1eeting with an obfta
cle to its rifing from the body of the water which 
it endeavours to efcape through. 

The third is, that the fulphur which elevates 
itfelf in vapour and takes fire, muft neceffarily 
arife from the filings of iron alone, fince neither 
the water, nor the fpirit of vitriol, efpecially the 
ftronger fort which I make ufe of, hold nothing 
of a fulphureous or inflammable nature, as every 
one knows: it follows then that the fulphur of 
the iron filings, having been rarefied and detached 

by 
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by the fpirit of vitriol, is exaled in a vapour ex
tremely fufceptible of ignition. 

The fourth, that the acid fpirits of fait, ful
phur and alun1 produce in this operation, the 
fame effect as fpirit of vitriol; but fpirit of nitre 
and aqua fortis excite no fulmination. 

I 
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I T is a very eafy matter to examine the internal 
difpofition of the earth in Peru; for the whole 

. province is cut through with Ravines or great 
trenches, many of which are 200 toifes or fathoms 
broad, and fixty or eighty deep, and others twice 
as much. Some of them may probably have been 
the work of earthquakes, but the greateft part are 
owing to rapid torrents of water which among 
the mountains in tempefts are capable of carrying 
every thing before them, tho' at other times they 
are fo reduced that one may frequently pafs them 
dry-1hod. Sometimes the fides of thefe trenches 
are cut quite perpendicular, and being purfued to 
~heir origin, appear to have been formed by aver
tical fall of water. 

0 "Tis: 
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'Tis only neceffary to find out a place pr per wl 

for defcending down this kind of river beds, which to 
feldom hold any quantity of water, in order to fur- foo 
vey and examine the qualities of the different.ftra- cell 
ta or layers of the earth. None of them difcover Th~ 
any confiderable marks of great inundations, fo J a 
frequent in other countries. I have fearched them 
with all poffible care for fea ihells, but was never 
able to difcover one. Probably the mountains of 
Peru are too high. There is a great quantity of 
that black fand which the loadftone attracts; it is 
eafy to difcern that thefe layers, whofe colours are 
readily difringuifbable, far from being the effect 
of repeated wafbings, are an expanfion of fub
ftances vomited out by volcano's; every thing 
feems to be the produce of fire. Some of thefe 
mountains are formed, to a certain depth, of mere 
cinders, pumice ftones, and fragments of burnt 
ftones of all fizes, all which are fometimes con• 
cealed under a bed of common earth, on which 
herbs and trees flourifh. Thefe fubftances are 
difpos'd in layers, of different thicknefs, diminiih· 
ing as you recede from the tnountain, to a foot, 
half a foot, an inch; but do not quite vani!h in 
]efs th.an four or five leagues diftance, till ap· 
proaching another volcano, you begin to meet 
with them again. 

All thefe particulars I remarked chiefly at the 
foot of the n1ountain Cot opaxi, which is now be
come a perfect truncate cone, having loft its head. 
The bafe of this volcano has been made round and 
taken a regular form, from the rowling down of 
the feveral materials which were not thrown out 

with 
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with fu.fficient force, or were of too light a nature 
to receive any great degree of motion. At the 
foot are beds of burnt ftone reduc'd into fmall par~ 
eels, five or fix times a man's height in thicknefs. 
The thickeft of them all being the uppermoft; and 
1 am very fure that this extends alfo the fartheft; 
and is hid under the good foil, which, 'tis likely, 
was at firft nothing but a!hes. I am induced to 
believe that this upper bed of calcined ftones is to 
be attributed to that terrible eruption which hifto
rians fpeak of, after the death of Atahualpa, king 
of ff<yito, of which we have feen other extraordi
nary marks with the greateft amazement; il:ones 
of eight or nine feet diameter, thrown to more , 
than three leagues diftance, feveral of which by the 
train they have formed, indicate plainly enough 
from what volcano they were projected. Thefe 
maffy fi:ones are no ways burnt, like thofe which 
cover the foot of the mountain, nor could they 
have been thrown fo far, but at the firft effort of 
the explofion; accordingly 'tis improbable that any 
like effeEt will hereafter happen, the mouth of the 
volcano being at this time 5 or 6oo fathoms wide. 

The Indians pretend that this accident had been 
foretold them, and that they look'd upon it as the 
fatal n1oment when it was in vain to defend them
felves longer againfr ftrangers who were deftin'd to 

fubdue them, and had already made very great ad
vances in their conqueft: Pedro Cieca de Leon, Gar
filoffi, Herrera, and all the hiftorians 1nention this: 
they attributed thefe prediB:ions partly to Huayana 
Capttc, the twelfth and laft emperor, father of Ata
hualpa; they called this mountain the volcano 
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of Latacunga, which is five or fix leagues dif~ 
tant from it. If we may guefs at its different e
ruptions by the number of the beds of burnt ftones 
at its foot, without taking notice of fome of the 
loweft of them, which are broken and overturned, 
we muft allow this conflagration to have been at 
leaft the twentieth; but 'tis probable that each e· 
ruption ejects materials of different colours and 
kinds, and that they are thrown out fucceffively, 
according to their arrangetnent in the body of the 
mountain. However, it is pa!t all doubt that it 

has raged feveral times, for the eruption of I 553 
could not poffibly furnifh all thofe fubftances which 

,.. are at this clay vifible at the foot of this volcano. 
If all the beds had been elanc'd at the fame time, 
the feveral fettlements which the Indians had in that 
neighbourhood, fotne of which Hill fubfift, had 
been infallibly c~eftroyed at once. But what epoch 
c1n v.Te affign to thofc overturned beds which we 
fee below the reil? Thefe had b~"en ranged paral
lel like the otlv:r entire ones; but nature forgetting, 
as I may fay, h~r gradual vvay of aEting, threw 
this part of the Cordilierc into convu1fions. I took 
particular notice ofJuch bro:-.:. n beds near a place 
called 'l'ioupoulou, above four leagues fr01n the vol
cano; they are above 4.0 feet deep: what a prodi
gious agitation muft it have been that was able to 
break and tumble then1 one upon another as they 

now ren1ain ? 
It w:1s in all probability in ti1nes very remote, 

and moft likely before the country was inhabited, 
that the vaft mafs of pumice ftones about feven 

leagu.es fouth of Cotopaxi w2s formed. There are 
no 
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no plunice fl:ones to be found on the mountains, 
but of a moderate fize, and all finglc fragments: 
but here there arc whole rocks of them, confifrin('" 

0 

of parallel banks each five or fix feet thick, and 
covering more than a league fquare, to what depth
is unknown. Can one imagine what fire it n1ufl: 
be that could put this enormous mafs in fufion, 
and that all together at once and in the place where 
it now actually is? f(Jr it is manifefr that it never 
was difl:urbeo, but fettled cold on the very fpot 
where it had been n1elted. 1'he neighbouring 
parts have. profitpd by this immenfe quarry, , and 
the whole city of Latacunga, which has very fine 
houfes, is built out of it, fince the earthquake 
which de!l:royed it in 1698. 

The I aft conflagration of Cotopaxi in r 7 4-2, 
which happened before our eyes, did no mifchief, 
except by the melting of its fnow; notwithftand
ing that it opened a new mouth in its fide about 
the middle of that part continually covered with 
fnow, whilft the flame confrantly iifued through 
the top of the truncate cone. There were two 
fudden inundations, on the 24th of ']une, and the 
9th of Dece11zber, but the bfr was incotnparably 
the greatdt. In the firil:: place ir mufl: be noted 
that the water fell at leaft: 7 or 8oo fathoms. The 
waves it formed in the valley were above fixty feet 
high, and in fome places it rofe more than I 20 

feet. Not to mention the infinite number of cat
tle which it fwept away, it overturned 5 or 6oo 
houfes, and defl.roy~d 8 or 900 perfons. Thefe 
waters had I 7 or 1 8 leagues to run, or rather to 
ravage, towards the fouth of the Cordi!iere befor.! 
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they could get all out of it at the foot of the 
mountain 'J'ongouragoua; yet they took up no more 
than three hours in all that paffage; which may 
afford fome conception of their mean velocity, by 
which I would underftand the mean between the 
prodigious rapidity they acquired at firft by their 
fall, and their fioweft motion afterw;ards: and if 
we may judge from the feveral effeB:s they pro
duced at three or four leagues diftance, they muft 
have run 40 or 50 feet in a fe~ond of time. Heavy 
ftones of 10 or I 2 feet diameter were removed 14 
or I 5 fathoms from their former places on a plain 
almoft horizontal. 

Every body at §(_uito was firmly of opinion, 
that the water iifued from the infide of the moun .. 
t ain, being led to think fo, by a whitnfical diftinc
tion of volcano's throughout all that country, into 
fiery and watery ones. It is not indeed impoffible 
that waters fhould be congefted in the large cavi-. 
ties which are fome~imes formed in the upper parts 
of mountains~ they may be fupplied by the af .. 
cending fteam of the waters below, much in the 
mannerw{lichDifcartes has explained. If the heat of 
the fun be infufficient, neighbouring fubterraneous 
fires may furnifh a plentiful evaporation; and when 
the waters are colleB:ed above, it is not furprizing 
that they fhou1d fometimes bear down the walls or 
bounds of their confinement, and at once fpread 
themfelves over the country. But no fuch notion 
was ~onceived of what happened at Cotopaxi. To 
prove that the waters boiled in their bafin which 
was formed for them at the top of the mountain::t 
~nq ~4a:t i~ w~s the yeh~rnence of this ebullition 
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which threw them over the brims, they alledg'd 
the appearance of the dead corpfes below, which 
almofi: all looked as if they had been expofed to 
the action of boiling water. 

I got feveral particulars clear'd up to my fatif
faB:ion by examining credible witneifes on the fpot. 
Many who efcaped near the edge of the inundation 
aifured me that the water was not in the leaft hot. 
They perceived an oily matter which flamed and 
fwam on the furface of the flood and was carried 
along in the front of it; and probably this was 
what affeCted the bodies in fuch a manner. They 
likewife told me that when they heard a great noife, 
which the firft fall in all likelihood occafioned, 
the top of the mountain was furrounded. with 
clouds; which abfolutely deftroy'd the report of 
fame who gave out that they faw as it were a river 
run over the brin1 of the volcano, like water run
ning over the fide of an inclined veffet It ap
peared to me at length after examining the extent 
of the fpace it had covered, and all other circum
ftances, that a very fmall quantity of water might 
caufe the whole difafter. In feveral parts the in
undation did not continue a quarter of a minute. 
It was preceded by a deafening noife. They warn
ed one another of the danger; but many, inftead 
of running to elevated places, went rather to meet 
it. The water difappeared in an infrant ;. and one 
would have thought it had been a- dream, but for 
the melancholy monuments. it left behind it. I 
fuppofe that the fnow towards the top of the volca
no had been melted fome time. That below being· 
out of the influence of the fire retained its hardnefs~ 

04 and 
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and formed a fort of bafin with the outfide of the 
mountain. But the thaw continually encreafing·, 
the weight was too much to be fupported, and fo 
the water fell, and carried down with it large 
n1affes of fnow, all reeking, which tho' broken by 
cnc another in their fall, meafured fome of them 
above I 5 and 20 feet in thicknefs. 

There was f01nething like this when a furious 
earthquake threw down the fmall city of Latacun
ga, with a great many leffer towns and villages as 
far as Ambato, which lie about the middle of our 
meridian. A very high mountain almoft adjacent 
to the mountain Chimboraco, tumbled down, with 
feveralleffer ones, upon which iffued fuch a great 
quantity of water as caufed an inundation through. 
out the neighbourhood, if mouldering earth mixed 
with water into a mud may be fo called; which 
mud however was fo liquid as to run like brooks 
and rivers, whereof many marks frill remain. Car
gaviraco, the higheft of thefe mountains, has at 
this time but a moderate height. Others tumbled 
in part, one half falling, and the other remaining 
with fuch a fieep acclivity as renders them inaccef
fib]e on that fide. I had the curiofity to afcend 
one of them called Pugnalic, I found an infinite 
number of crevices which com-pell'd me to walk 
with great caution, and the earth appeared ex-

. tremely loo"e. Cargaviraco, fince it has loft its 
height, has affumed the figure of a very flat cone, 

· and muft contain falts which pron1ote congelation. 
Although it wants confiderably of the height of 
the level which is taken for the loweft limit of con
{tant fi1ow in the reft of the mountains, yet its top 

1~ 



furio~ 
'atacr;. 

agci!l 

of o: 
djarc:.: 

n, ~~~ 

a~ 

rou~1· 

mix~ 

w~:i 

brOOI:i 

, Car· 

has ~ 

mblra 

a mm~ 

accef· 
fcena 
unite 
wal~ 

l N PERU. 201 

is covered with perpetual fnow. It is very parti
cular in this, that near it you fee green fields plant
ed with trees, which extend to the diftance of fome 
leagues from it. The fate of Latacunga was ex
tremely deplorable. \Vhole families were buried 
under the fame roof, and there was not a fingle 
houfe that efcaped without the death of fomebo
dy. This terrible fcene was tranfatted on the 20th 

,:<>f Juue I698, about an hour after 1nidnight, and 
almoft all the mifchief was done by the firft ihock. 

It will not be furprizing that judicial aftrology 
' Ihould venture to prognofticate earthquakes in Pe

ru. The tafte of that vain fcience prevails in all 
countries where true knowledge has not made any 
progrefs. A curious fellow who was deputy pro
feffor of mathematics in the univerfity of Lima, 
publifhed a work in I 729 with the title of '!'he Dial 
of Earthquakes. At that time he was contented 
with barely pointing out the fatal hours in which 
there was reafon to apprehend a fl:roke. But in 
1734 he publi!bed another book containing a 'l'ra-
gical Period ferving to difti.nguifh the years fubjeB: 
to the fame accidents; and he did not fcruple to 
advance that if in 1729 his dial had been confirmed 
by I43 obfervations, he had now in I 734 colleCted 
70 more equally conformable to it . . It has been 
long ago remarked that maritime places are more 
expofed to thefe terrible phxnomena than inland 
countries. Caft your eyes on all parts of the old 
world where there are any volcano's, and you will 
find them to be almoft all fituated in iQands or near 
the fea coaft. It is not the .Alpes for example, 
~hat are fubject to earthquakes, but thofe parts of 
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.Jtaly which are the moft advanced into the Mediter., 
ranean. The fame holds good in America. It may 
fometimes happen that ftores of inflammable mat· 
ters congefted in the earth, want nothing but the 
mixture of water to take fire. But when the fea 
rifes high, whether from the effect of the tides, 
or being fimply accumulated by winds, it may 
wa.th over into certain fubterraneous canals, and 
fo penetrate into many places which it could not 
any other ways reach. 

From whence it manifeftly follows that the fe .. 
veral circumfiances of the moon's motion which 
produce any fenfible effetl:s with regard to the flux 
and reflux, may do the like alfo with regard to 
€arthquakes, and the eruptions of volcano's. Thus 
an aftrologer who is continually prattling about 
the dragon's head and tail, the moon's difrance 
from the fun, her fituation in refpect of her apogee 
and perigee, at the fatne time, delivering out every 
thing in a vague manner, as is their confiant way, 
may chance to advance fome particulars which will 
not feem abfolutely void of fenfe. I cannot help 
thinking the fubjeEt worthy of a little confiderati
on: and will venture here in a few words to deli· 
ver the refult of my own remarks, which come 
naturally enough into the plan of this relation. 

The great number of particular caufes which con
duce to thefe terrible accidents, may poffibly be one 
n1ain reafon that the concurrence of feveral fuch 
caufes, often fupplies what is deficient on the part of 
others : but the particular inftant of the effeCt in 
point of time, cannot but be very uncertain. The 
heat of the fun may contribute a fhare; at leaft we 
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ee that it promotes the inflammation of fubftances 
which chytniftry inftruCl:s us to mix together, for 
reprefenting the conflagration of a volcano a. The 
city of Lima has been three times ruin'd, firft in 
I 58 6, and, again in 168 7, and in 1 7 46. The firft 
time the earthquake happened July the 9th, the 
two laft in OCtober, to wit the 19th and 28th, af
ter the equinoctial tides might have introduced a 
great quantity of water into the fubterranean ca
verns, and the fun advancing into the fouthern he
n1ifphere, had begun to heat it tnore. Three o
ther earthquakes were befides very confiderable 
ones; that of June t 7th 1678, which is no exam
ple to our remark, but the other two, that of 
l63o, and that of 1655, both fell out in Novem
/Jer, to wit on the 27th and I gth. 

So of the fix great earthquakes which Lima has 
felt fince its foundation, there are four of them 
which inftead of being diftributed indifferently 
through the feveral parts of the year, have hap
pened in OCtober and November. This particula
rity may perhaps be look'd upon as the effect of 
meer chance. But is it impoffible that the return 
of the heat, and the great tides in September and 
October, might contribute thereto? The commu
nication between the fubterranean caverns may 
likewife be a means of the effect of the tides ex
tending itfelf to a great diftance. Among the fe
veral earthquakes which I felt myfelf, one of the 
moft violent threw down fame houfes near Lata
~unga, and killed feveral people. At the fame 
time, tho' not precifely at the fame inftant, clofe 

_a See the traCt. immediately preceding this. 

to 
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to a neighbouring mountain, a flame was feen to 
dart up through the water of a lake. This was in 
1736, about the beginning of December. I have 
more obfervations of the like kind, and all things 
confid red, ir appeat s a.~, faCt to me, that tho' the 
.Perwvia12s a ·e expofed t1. thefe dreadful ph:rnome
na at a l kai<.ms, yet are they mofr fi1bjett to then1 
in the I aft months of the year. 

'I' he "urhor I was [peaking of, afferts that there 
is abfoh.:tely no critical time except the fix hours 
ancl fame udd minutes that the n1oon is palling 
from the horary circle of 3 to that of 9; that is, 
the ti1ne of the reflux, for it is high water on al
moft all tl e coails of America in the South Sea, 
when the moon paffCs the horary circle of 3· But 
it ought to be well examined into how n1any dif-. 
ferent co,.ditions muft co~1cur to r-hake our author's 
ru1e exaCt. In the firft place it is neceffary that 
the focu f the conflagration ihould be always in 
h f· me place, that the water fhould follow the 

fame!"ro-:. r, that it .fhould always penetrate with the 
fame velocity, that the mixture ihould take up 
precife]y l"e fame ~tim~ in 'its ignition. If thefe 
feveral conditions do not all take place at once, 
there muft at leaf1 .be fame fort of coinpenfaticn 
to fupp!y the defeCt. The ear~hquake which oc
cafion'd the deftruEtion of Lima in 1746, happened 
when the moon, infl:e:1d of paffing from the hora
ry circle of 3 to that of 9, '·as on the contrary, 
palling from that of 9 to that of 3. The author 
pretends that no danger is to b~ apprehended but · 
when the moon's nodes are pofited in the malevo
lent figns of Scorpio or Aqzu:rius.: however at the 
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IN· PER 
time of that difafter they were in the figns of Virgo 
and Pifces. 

Scarce a week paffes without fome flight fbocks 
and tremblings in Peru; if they are not felt in one 
place, they are in another. For the n1oft part but 
little attention is given to them; and no body 
thinks it worth while to regifter thetn. An aftro
loger is therefore at full liberty to boaft that the 
obfervation never contradiCts his prognofrick. It 
is the fatal earthquake alone that can bring his 
ikill in queftion; but happily thofe are rare, and 
may befides happen as well at one time as at ano
ther. The precaution is commonly taken not to 
confine the prognoftick within too narrow limits. 
Moreover the pretended rule can never fail of coin
ciding with fome of the previous accidents or after 
confequences, and that is enough to fave the wiz
zard's credit. 

In a word, to proceed methodically, and difco
ver, if there be in reality any fuGh thing as a tra
gical period, a quite diflerent road muft be taken. 
'Ve muft begin with examining the moft fimple 
<:afes; and it fi ems that eruptions of volcano's 
fhou!d be the firft objeCt of obfervation. B~1t 
whoever eng:1ges in this inquiry 1nuft expect to be 
puzzled with events extremely con1plicated. Earth
qu:J.kes may be propaga ed by the bare contiguity 
of territories, even to an immenfe diftance frotn 
the fpqt that is dired:ly over the focus of con~a
gration. In every place are felt all the tremors 
which are excited round a certain point, an':l 'tis not 
to be knovi'n to what place they bdong particularly; 

here as volcano's ~le ~ tcrmin'd points, and con-
2 fequently 
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fequently furnilh lefs equivocal obfervations. Thete 
is nothing regular in the return of their ragings. 
The fame lhould likewife hold good in regard to 
earthquakes, which for the reafon juft now affign
ed, lhould be ftill lefs confined to rules ; fince ge
nerally fpeaking, they depend on a great number 
of cafualties for any particular place. Rain wa
ters do without doubt very often produce the fame 
effects as the waters of the fea, and it 1hould be 
noted, that it is in the laft months of the year that 
it rains the moft in all the countries I have been 
fpeaking of. Sometimes a very ftrong tremor in 
the Cordeliere extends itfelf but over an inconfider
able fpace. There is reafon to imagine that the 
frock of the inflam1nable matter is then not very 
deep below the furface, and that the fea has no 
fuare in the accident, at leaft -no immediate one. 
The fea contributes to many earthquakes, as well 
as the rain to feveral others ; fo that there is a two
fold caufe of their frequency. 

The comparifon of the eruptions of volcano's 
and earthquakes throws fome light upon feveral 
particulars of thefe 1aft. The volcano's when 
in a ftate of high conflagration, act by fits; the 
flan1e and fmoak are obferved to iffue out, al
moft always, by blafts. When I was employed in 
one of our ftations at Senegualap, my fieep was 
di!turbed all night long by the bellowings of the 
volcano of Mucas, called Sangai·. I was diftant 
from it fomething more than r 8ooo fathoms, yec 
the noife was horrible and awakened me every mo· 
ment. This mountain is in the .fhape of a cone~ 
whofe fides are perfectly ftrait, and it wants only 
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the vertex. All the neighbouring inhabitants are fa
tisfied that the mafs of the mountain is continual
ly decreafing. Its prefent height above the level 
of the fea is z664 fathoms. The flame comes out 
from the top, and frequently a ftream of melted 
matter runs down its fides to the bottom. A Ra
rvine of a foot broad has gotten the name of the 
Sulphur River. The bellowings of the volcano 
fometimes form a claihing noife like thunder, but 
they foon refume their regular period, with a dull 
noife, with the repetition whereof I was fa greatly 
incommoded. I obferved likewife blafts of fmoak 
to iflhe out of Cotopaxi by equal intervals; there 
was about 42 or 43 feconds between each blaft 
when I obferved them. The ignited matter in the 
bowels of the volcano was doubtlefs dilated each 
time: but fuch dilatation exhaufting it in part, the 
inflammation abated a little; which made room 
for the external air to enter anew, either by the 
opening at top, or by fome other aperture. Per
haps alfo there 1night be at the fame time an ac
ceffion of other inflammable matter, which found 
at that inftant an eafy admiffion. Immediately the 
conflagration acquired a new force which produced 
a frefh iffue of fmoak or another bellowing. 

The matters which take fire in the bowels of the 
earth and caufe earthquakes, muft be fubject to 
the fame alternatives. When the fire is kindled 
up in an hollow cavern, the dilatation of the in
flamed matter and of the air muft be extended 
very far and aB: in other fubterraneous hollows 
which have a communication with the former .. 
The ceiling of the vault is pufhed upwards with 

great 
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great force, and it may be alfo pufhed laterally tho' 
the ftock of the materials be exactly under. The 
direction of the efFort depends then upon the hori
zontal fituation or the inclination of the vault;. 
and this is the caufc that fometimes the walls of 
houfes are, or are not fpared according to the way 
they happen to be fituated. 'I'he ceiling of the 
vault returns to its former place by repeated of
cillations which are independent of the action of 
the fire; the effort of the explofion ceafing a little, 
at the fame time that the air is over much com
prefs'd in a11 the neighbouring caverns, whence a 
violent reflux towards the place of the conflagrati
on, and a new fit and a ftronger fhock; and thus 
are brought about the reiterations before mention
ed, whofe intervals muft be fenfibly equal, till 
fome very conGderable alteration happens either in 
the fubterraneous difpofition or in the inflamed ma
terials. The feebleft !hocks are thofe of a foil once 
fhaken, the ftrongeft are thofe that are the imme .. 
diate effect of an inflammation; which are analo
gous to the bellowings of volcano's, and muft be 
repeated with more or lefs frequency, according to 
the facir y with which the matters are ignited, and 
likewife according to the proportion of their bulk 
to the extent of the fpaces within which they exert 
their force. 
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U rning mountains, called volcano's, contain 
within then1 fulphur, bitumen and other 
materials which are the pabulum of a fubrer .. 

raneous fire, whofe effect, more violent than that 
of gun-powder or thunder, has been aftonifhmg in 
all ages, terrified n1ankind, and laid the earth de
folate. A volcano is a cannon of an imznenfe fize, 
whofe aperture is often more than half a league in 
circumference. Out of this vaft mouth are vomit
ed torrents of fmoak and flames, :vers of bitu
men, fu1phur and n1elted metal, clouds of afhes 
and ftones, and fometimes it ejects enormous maifes 
of rocks to feveral leagues diftance, fuch as no 
combined human ftrength could be capable of 
putting in motion. The conflagration is fo hor
rible, and the quantity of burning, melted, ca1-

p cin'd 
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cin'd and vitrified fubftances which the mountain 
throws out, fo abundant as to bury towns and 
forefts, cover whole countries a hundred or two 
hundred feet thick, and fometimes form hills and 
mountains, which are no other than heaps of thofe 
compacted matters. The aCt:ion of the fire is fo 
vehement, and the force of the explofion fo power
ful, as by its reaction to produce fhocks fu.fficient 
to fet the earth in a tremor, agitate the fea, over
throw mountains, deftroy cities and the moft folid 
edifices, and that to very confiderable diftances. 

Thefe effects, though natural, have been lookt 
upon as prodigies, and notwithftanding we behold 
in miniature, effects of fire pretty fimilar to thofe 
of volcano's; yet the grand, of what nature foever 
it be, has fo irrefiftible a power of amazing, that 
I an1 not furprized fome writers have taken thefe 
mountains for fpiracles of central fire, and the vul
gar for the mouths of hell. Aftonifhment begets 
fear, and fear generates fuperftition. The inhabi
tants of the iile of Iceland do believe the bellowings 
of their volcano to be the cries of the damned, and 
that it's eruptions are the effects of the fury and 
defpair of its wretched prifoners. 

All this however is no more than noife, fire and 
fmoak. There are in mountains veins of fulphur, 
bitumen and other inflan1mable materials, and at 
the fame time there are minerals, as pyrites, capa
ble of fermenting, and which this in reality does 
whenever it is expos 'd to air or moifture; it 
abounds every where in vaft quantities, kindles 
and produces an explofion in proportion to the 
quantity of the inflamed fubftances, the effects of 
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which are greater or lefs in the fame proportion: 
fuch is the idea of a volcano in the mind of a na
turalift, who n1ay eafily imitate the nature of thofe 
fubterranean fires, by mixing together a certain 
quantity of fulphur and filings of iron, and bury• 
ing them under ground. Thus will a fmall vol
cano be produced, whofe effects are the fame, re
gard being had to proportion, as thofe of great 
ones, for it ignites by mere fermentation, throws 
off the earth and ftones which cover it, fmoaks, 
flames and explodes. 

In Europe there are three noted volcano's, .£tna 
in Sicily, Hecla in laland, and Pefuvius near Naples 
in Italy. ./Etna has burnt time immemorial, its 
eruptions are very violent, and the fubftances it 
throws out fo copious, that you may dig in them 
to the depth of 68 feet, where have been found 
pavements of marble, and the remains of an anci
ent city which was covered and buried under that 
prodigious bed of ejected earth, after the like man
ner as the city of Heraclea was covered by matters 
thrown out of Vefuvius. New fiery mouths were 
formed in .£Etna in I 6 50, I 669, and at other times: 
the flame and fmoak of this volcano may be feen 
as far as lVIalta, which is 6o leagues; fmoak is 
continually arifing out of it, and at certain times 
it vomits out flames and variety of diHerent fub
ftances with great impetuofity. In 1537 there was 
an eruption of this volcano which occafioned an 
earthquake throughout all Sicily for twelve days, 
and overthrew a great number of houfes and 
edifices; it ceafed by the opening of a new mouth 
of fire which burnt up every thing within five 

P 2 leagues 
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leagues of the tnountain. Aihes were thrown out 
in fuch abundance that they were carried even into 
Italy, and fhips at a very great diil:ance from the 
Sicilian .fbore were incommoded by them. 

This volcano has at prefent two principal 
mouths, one narrower than the other; thefe two 
openings always fmoak, but no fire is perceived 
except in the ti1nes of the eruption: it is faid that 
ftones have been projected out of it to the diftance 

of 6o,ooo paces, 
In I 69 3, there happened a terrible earthquake 

in Sicily occafioned by a violent eruption of the 
volcano, which entirely defl:royed the city of Ca
tanea, and killed above 6o,ooo perfons in that 
place only, befides great numbers in the neigh

bouring towns and villages. 
1-lecla fhoots forth its fires through the ice and 

fnow of a frozen foil; and yet its eruptions are no 
lefs violent than thofe of /Etna, and other volca
no's of the n1ore fouthern cli1nes. It throws out 
vaft quantities of allies and pun1ice ftones, and at 
fame tin1es boiling water; there is no dwelling 
within fix leagues of this volcano. 'fhe 'Thole iile 
of Iceland abounds in fulphur. The hiftory of its 
moft violent eruptions may be found in a book 

written by Ditbmar Ble.ffken. 
Mount Vefuvius, according to the account of hif

torians, has not always burned, nor did it begin to 
do fo before the feventh confullte of (]'itus Vefpa
jian and I~1avius Domitian a. As foon as the fum

mit 

a It is however a point not fettled among the learned, 

"hether this great eruption was the fi.rft of that nature, or 
if 
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mit was opened the volcano threw out ftones and 
rocks, and afterwards fire and flames in fuch a
bundance that they burnt two neighbouring cities, 
and fo thick a fmoak that it darkened the light of 
the fun. Pliny the elder ventured to take too near 
a view of it, and was fuffocated with its fumes h. 

Dion Cajjius relates that this eruption of J/efwuius 
was fo violent as to throw out allies and fmoak 
with that violence as to carry them to Rome, and 
even acrofs the 1\IIeditaranecm into Egypt. One of 
the two cities that were overwhelmed with the re
jected matter of its firft conflagration was Heraclea, 
redifcovered of late years at 6o feet depth under 
the faid matter, whofe furface in procefs of time 
was become arable, and accordingly cultivated. 
The relation of the difcovery of lleraclea is in every 
ones hands, it were only to be deGred that fome 
body well verfed in natural hiftory, would be at 
the pains of carefully examining the fever1l fub
ftances which compofe this imtnenfe thicknefs, and 
at the fame time note the difj_)ofition and fitu
ation of them, the alterations that they have pro
duced, or fuffered themfelves, the direCtion which 
they followed, and the degree of hardnefs they 
have acquired, &c. 

if fomewhat of the like kind had not happened in anci::=nt 
ages. M. L' Abbe Bannier has taken fome pains about this 
particular, and has found in Strabo and Diodorus Siculus, that 
there is mention of very ancient veftiges of the flames of r efo
<vius. To thefe the Abbe adds the authority of feveral po
ets, and upon the whole, concludes that there had been fiery 
c:rup ions from that mountain in very remote tiu:.es. y. if'. 

~ See th~ youn~er Plitry's epiftle to TacituJ. 
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There is fome ground to believe that Naples is 

fituated on a hollow bed of roafted minerals, fee
ing Vefuvius and the Solfatara do appear to have in
ternal communications. For when Vefuvius burns, 
the Solfatara throws out flames, and when that 
ceafes, the S olfatara does fo too. The city is fitu .. 
ated neJrly at an equal diftance between thetn. 

One of the laft and moft violent eruptions of 
Vefuvius, was that of the year I 737, when the 
n1ountain vomited a large torrent of red hot and 
melted metalline fubftances through feveral mouths, 
which fpread over the country, and made its way 
even into the fea. M. de Montealegro, who com
municated the relation to the academy of fciences, 
faw with horrour one of thefe rivers of fire, and ob
ferved that its courfe was fix or feven miles from its 
fource to the fea, its breadth being 50 or 6o paces, 
its depth 25 or 30 palms, and in fome hollows of 
the valleys, more than I 20 paln1s. The n1atter 
as it roll'd along look'd like a fkum which runs out 
of the furnace of a forge, &c. c. 

In Afia, more efpecially in the iflands of the In
dian ocean, there 1s a great number of volcano's, 
one of the moft famous of which is mount AlbtJurs, 
near mount 'I'aurus, eight leagues fron1 Herat. Its 
top is continually fmoaking, and it frequently 
throws out flames and other fubftanccs fo abun
d.antly, that the whole country round is covered 
with them. In the ifland of 'Ternate there is a vol
cano, which ejeB:s a fubftance like pumice ftone 
in immenfe quantities. Some travellers affirm that 
this volcano burns rrwre furioufly about the tin1e 

~ Hijl. de I'Acad, ann. 1737· p. 7 and 8. 
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of the equinoxes, than in other feafons of the year, 
becaufe certain winds do then blow which contri
bute to ignite the matter which has fo many years 
nourifhed its fires d. The ifie of 'I'ernate is but fe
ven leagues round, being no other than the fummit 
of a mountain. From the Jhore you afcend every 
way towards the middle of the iiland where the 
volcano is elevated to a very confiderable height, 
and is in a manner inacceffible. It furnifhes fe
veral fprings of frefh water which run down its fides; 
and when the air is calm, and the feafon mild, 
the gulph is in a lefs agitation than when the winds 
are violent e. This proves that the fire of volca
no's does not come from any great depth within 
the mountain, but from its upper part, or at leaft, 
not far down, and that the focus of the conflagra
tion cannot be a great way from the top ; for if it 
were not fo, great winds could not contribute to 
their rage. There are fome other volcano's among 
the Molucca ifiands. In one of the Mauritian if
lands, about 20 leagues frorr1 the Molucca's, there 
is a volcano as violent in its effects as that of 'J'er
nate. The ifland of Sorca, one of the Molucca's, 
was once inhabited; in the middle of it was a vol
cano, being a very high mountain. In I 69 3 this 
volcano vomited out bitumen and other inflamed 
fubftances, in fo great a quantity as to form a 
burning lake, which exte!lded by degrees till it en
tirely covered the whole ifiand r. In ]apan are al
fo feveral volcano's; and in the neighbouring ifies 
navigators have taken notice of many mountains 

4 Voyages d'Argenfola, tom. i. p. 21. e Voyage de 
S(houter.. f Philof. Tranfatt. abridg'd, vol. ii. p. 391. 
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whofe tops caft up flames in the night and fmoak 
iu the day. There are alfo feveral burning moun~ ef 

tai ns in the Philippine iilands. One of the m oft 1 
famous volcano's of the Indian ocean, and at the o 
fame titne one of the neweft, is near the town of fn 
Panarucan in the iiland of ]ava. It opened in w 
I 586, and there is no account of its having ever h 
burned before that time. In its firft eruption it th 
di[charged an immenfe quantity of fulphur, bitu- tn 

men and ftones. The fame year the mountain ve 

Gounapi in the ifland of Banda (whofe lail: conflagr.a
tion was not above I 7 years ago) opened with a 
moft terrible noife, and vomited out rocks and 
fu bftances of every kind. Be fides all thefe there 
are other volcano's in the Indies, as in Sumatra, 
and in the northern part of Ajia, beyond the river 
J inifcea, and the river Pijida, but thefe two laft are 
not very well known. 

In Africa there is a mountain, or more proper
] y a cavern, called Beni-guaze7Jal, near Fez, which 
always cafts forth f m oak, and fon1etimes flames. 
One of the Cape de Verd iflands, called Fuego, is 
one huge mountain which burns inceffantly; this 
like the reft throws out much a{hes and ftones, and 
tl1e PoYtugz:eze who have feveral times attempted to 
fettle inhabitants in the ifland, have been obliged to 
drop their project, for fear of the effects of .he vol
cano. In the Canaries the pike of 'l'eneriffe which 
palie~ for one of the highefr mountains upon earth, 
throws forth fire, afhes and great ftones; from its 
top run down rivulets of rnelted fulphur on the 
fouth fide, through thick beds of fnow, which by 
foon coagulating, forms veins thz.t may be feen at 
a gre~t diftance, l.q 
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In America there is a great number of volcano's, 

efpecia1Jy in the mountains of Peru and Mexico. 
1'hat of ..!lrequipa is one of the moft famous; it 
oftentimes occafions earthquakes, which are more 
frequent in Peru, than in any part of the known 
world. The volcano of Carapa, and that of Ma
lahallo, are according to the relation of travellers, 
the m oft confiderable after that of Arequipa. But 
there are a great many others of which we have no 
very exaCt knowledge. 

In Mexico are divers volcano's, the moft conii
derable of which are Popochampeche and Popocate
pac, near which latter Cortez march'd to Mexico, 
and fome of his Spaniards afcended to the top and 
found the mouth of it half a league round. Sul
phureous mountains have alfo been found in Gua
dcloupa, Cf'ercera, aud others of the Azores ifiands; 
and if all the mountains from whence flame or 
fmoak arifes, are to be ranked among volcano's, 
above 6o of then1 may be reckoned up; thofe we 
have faid the moH: of are the remarkable ones, 
ii 1ch as will endure no inhabitants about them, 
and which projeCt llones and minerals to a mighty 
diftance. 

The numerous volcano's among the Cordelieres, 
as l have obferved, are the occafion of frequent, 
and almofi continual earthquakes, fo that no ftone 
buildings in that country are carried higher than 
the firft floor, w hatfoever is added above, is of 
light wood and rufhes. In fomt of th_fe high 
n1ountains are found many precipices and large o
penings, whofe fides look black and burn~., as does 
~he precipice of mount Ararat in Armen;a., called 

2 the 
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the Abyfs; thefe abyffes are the mouths of ancient 
volcano's, now in a ftate of extinction. 

Of late years there happened an earthquake at 
Lima, the effects whereof were mofr terrible; the 
city of Lima and the port of Callao were almoft to
tally overwhelmed by it. The fea covered every 
edifice with its waves, one tower alone excepted, 
fo that all the inhabitants were drowned: of 25 
!hips which were at that time in the port, four 
were carried a league in land; the reft the fea 
fwallowed up. Of the great city of Lima there re
mained only 2 7 houfes fianding, multitudes of per
fons were crufhed to death, efpecially monks and 
nuns, their buildings being lofty and of folid ma
terials. This difafter happened in the night time 
in the month of OCtober 1746, the fhock having 
lafted a quarter of an hour. 

Near the port of Pifco in Peru, there was for
merly a famous city fituate on the fea coaft, but it 
was intirely ruin'd and laid wafte by the earthquake 
of the 19th of Ofiober 1682: for the fea having 
exceeded its wonted bounds wafhed it quite away 
with all its inhabitants. 

If we confult hiftorians and travellers, we fhall 
meet with accounts of feveral earthquakes and e
ruptions of volcano's, whofe effects have been no 
Jefs terrible than thofe I have related. Pojjidonius, 
as cited by Strabo g' relates that there was a city in 
Phenicia, fituated near Sidon, which was [wallowed 
up by an earthquake; and with it the neighbour
ing territory, and two thirds of the faid city of 
Sidon, and that this effect: did not take place fud-
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denly, but moft of the inhabitants had time enough 
to efcape: that this earthquake extended itfelf al
moft over all Syria, and even to the Cyclades ifiands, 
and to Eubea, where the fountains of Arethufa 
ftopp'd all at once, and flow'd not again till fe
veral days after, and then by new apertures at a 
confiderable difl:ance from the old ones; and that 
the earthquake did not give over ihaking the ifiand 
in one place or other, till the earth had opened in 
the valley of Lepanta, and thrown out abundance 
of ignited matter. Pliny relates h that in the reign 
of 'l'iberius there happened an earthquake which de
molifhed I 2 cities of Ajia, and in another place i 
he fpeaks of a prodigy occafioned by an earthquake 
in the following tern1s: FaCtum efl feme! (quod equi
dem in Etrufct:e difciplint:e voluminibus inveni) ingens 
terrarum portentum, Lucio Jvlarco, Sex. ]ulio Cojf. iJz 
agro Mutinenji. Namque montes duo inter fe concur
rerun! crepitu maximo adfultantes, recedentefque, in
ter eos flamma fumoque in ca:lum exeunte interdiu; 
fpetlante e via ..!Emilia magna equitum Romanorum, 
familiarumque et viatorum multitudine. Eo concurfu 
villce omnes elift:e, animalia permulta, qut:e intro fue-
rant, exanimata funt, &c. St. Auflin fays k that by 
a great earthquake a I oo towns were overthrown 
in L)'bia. In the days of crrajan the city of An
tioch, and a great part of the adjacent country was 
[wallowed up by an earthquake; and in the tin1e 
of ]ujlinian, in 528, that city was a fecond tin1e 
defi:royed by the fame caufe, with above 40,000 

of its inhabitants ; and 6o years after that, in the 
time of St. Gregory, it was vifi.ted by a third earth-

~ Lib. i. i Ibid. k Lib, ii. de Miracu!is, cap. 3· 
quake, 
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quake, with the Jofs of 6o,ooo inhabitants. In 
the reign of Saladin, in I r82, tnoft of the cities of 
S_yria and of the kingdom of Jerufalem were de
ftroyeG by the fame caL.fe. In Apzdia and Calabria, 
earthquakes have been more frequent than in any 
other part cf Europe. In the pontificate of Pius 
II. all the churches and palaces of Naples were 
thrown down, near 3o,ooo perfons killed, and 
the inhabitants that remained alive were forced to 
live in tents till they could get their houfes rebuilt. 
In 1629 there were earthquakes in Apulia which 
deftroyed 7000 per ions; and in r 6 3 8 the city of 
St. Euphemia was [wallowed up, and a ftir1king 
lake left in its place; Ragufa and S117)'rna were 
likewife almoft deftroyed. In 1 692 an earthquake 
extended over England, Holland, Flanders, Germa
ny ~nd France, but was felt moft fenfibly along the 
fea coafts, and near great rivers: it fhook at leaft 
26oo fquare leagues, yet it laih.d but two mi
nutes, and the motion was more confiderable on 
mountajns than in valleys 1• In r688 on the 1oth 
of July, there was an earthquake at Smyrna, which 
began with a motion from weft to eaft. The caf
t1e teli firft, its four walls opening and finking fix 
feet into the iea: this c1frle, which was an iil:h-
I us, is now a rea] ifland a 1 oo paces from the 
land. The walls which Hood eaft and wefr are 
f·.llen, thofc that flood north and fouth ftill re ... 
n1ain. 1'he city, which is ten miles from the caf
tle, was thrown down prefently after; there were 
in feveral places openings of the earth, from 
V.' hence f J bterraneous noifes '''ere heard; before 

~ R{ly's difccurf~s, }1. ZjZ. 
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n1ght five or fix fl1ocks were · felt, the firft lafl:ed 
about half a 1ninute. The roads were agitated, the 
ground in the city funk two feet, not above a fourth 
part of the buildings flood, and thofe chiefly wer~ 
founded on rocks; they reckon that I 5 or 20 )ooo 
perfons were loft m. In 1695 in an earthquake 
which was felt at Bologna in Italy, it was particu
larly remarked, that the waters were troubled the 
day before n. 

There \\as a great earthquake at CJ'ercera on the 
fourth of Ma] 16 r 4, which in the city of .Angra 
overthrew eleven churches and nine chapels, be
fides private houfes; and in the city of Praya it 
was fo terrible, that fcarce a houfe was left ftand
ing; and on the I 6th of June 1628, happened a 
horrible earthquake in the ifiand of St. Michael, 
near the land the fea opened, and an i!land arofe 
in a place over which there was before I 50 fa
thoms of water, which ifiand was a league and an 
half long, and above 6o fathon1s high 0

• 

There was another earthquake in I .59 I \··hich 
began the 26th of 'July, and laftcd in the i!1and of 
St. Jvfir:hael till the I 2th of the following n1onth: 
'l'ercera and Fayal were fhaken t 1e next day w·th 
fuch violence, that they feemed as though they 
were turned about, however thefe dreadful !hocks 
were repeated there but four times, whereas in St. 
Michael they c~afed ot a mon1ent for 15 days: 
the ifianders having abandoned their houfes, wn ;eh 
drop'd as they left them, were all that while ex
pofed to the injuries of tne air. A whole city 

m Hijl. de f Atad. dts fcimces, aun. 1688. n Hijl. de 

r A cad. amz. I 696. ~ Jllamlelfe 's voyages. 
called 
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called Villa Franca, was overturned to its founda
tions, and moft of the inhabitants cruihed under. 
the ruins. In many places the plains rofe up into 
hills, and in fome the mountains funk or changed 
their fituation. Frorn out of the ground iifued a 
fountain of frefu water, which run four days, and 
then was dried up at once: befides this there was 
fo violent an agitation in the fea and air, that the 
horrid found of it refem bled the bello wings of fo
refts of favage beafts; many died of fear. There 
were no veffels in the harbours which did not un
dergo the utmoft danger; and others which were 
at anchor, and fome under fail 20 leagues off thefe 
iflands, were yet more roughly dealt with. Earth
quakes are com1non in the Azores; 20 years before 
one happened in the ifland of St. Michael, whicli 
overfet a very high mountain P. In the month of 
September I 6z 7, at Manilla, an earthquake levell'd 
one of the two mountains called Carvallos, in the 
province of Cagayan; in 1645 the third part of the 
city was ruined by a like accident, and 300 people 
penfhed; the next year, it fuffered by another: the 
old India;zs fay, they were heretofore ftill more ter
rible; for whicli reaion they built their houfes of 
wood only; as the Spaniards do now above the 
firft ftory. The nmnber of volcano's in that if
land confirm what has been faid. For at certain 
times they vomit out flames, fhake the earth, and 
work the feveral effeB:s which Pliny afcribes to thofe 
of Italy; that is, to fhift the beds of rivers, caufe 
the neighbouring feas to retreat, fill all places a
bout them with allies, and project great ftones to 

P Gen. Hift. of Voyages vol. i. p. 3 z 5. 
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a vaft diftance with a noife lowder than that of ord
nance q. 

In the year I 646 the mountain of the ifland of 
Machian was fplit afunder with dreadful cracks and 
noifes, by an earthquake, an accident not rare in 
that country; fuch a quantity of fire iffued out of 
the rent, as confumed feveral negro plantations 
with their inhabitants: this prodigious aperture 
was to be feen in I 68 5, and 'tis very probable that 
it ftill fubfifts, it was called the Wheel-rut of Ma
chian, becaufe it ran from the top down to the 
bottom of the mountain like a hollow way r. 

· The hiftory of the Parijian academy mentions 
the earthquakes of Italy in I 702 and I 703, in the 

· following manner: the earthquake began in Italy 
in October I 702, and continued till July 1703; 
the parts which fuffered moft, as alfo where they 
began, are the city of Norcia with its dependencies, 
in the Eccliftaflical State, and the province of A
bruzzio: thefe countries are contiguous and fituat
ed at the foot of the Apennine, on the fouth fide. 

Thefe earthquakes were frequently accompar.ied 
with frightful noifes in the air, and the fame noifes 
have alfo often been heard without any earthquake, 
the fky being very ferene. The earthquake of 
February 2, I 703, the n:oft violent of them all, 
was accompanied, at Rome at leafi:, with very fc rene 
weather and calm air; it lafted there half a mi
nute, but at Aquila, the capital of the Abruzzio, 
three hours. It defiroyed the whole city of Aq:ti!a, 

q Voyage de Gimelli Careri, p. I 29. r Co. quefr of the 
Moluccas, vol. iii. p. 3 I 8. 

burkd 
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buried sooo perfons in the ruins, and comn1itted 
great ravage round about. 

Commonly the ofcillations of the earth were 
from north to fouth, ox nearly fo, which was dif
covered by the vibrating of the chandeliers 1n 
churches. 

Two openings were made in a field, out of 
which were thrown a quantity of ftones with vio
lence, which covered it all over and render'd it 
barren; after the ftones it threw out, from the 
fame openings, two fpouts of water a great deal 
higher than the tops of the talleft trees, which laft
ed a quarter of an hour, and inundated all quite 
to the neighbouring countries: the water was white, 
like foap-fuds, and without any tafte. 

A mountain near Sigillo, a village about 22 

miles fro1n Aquila, had upon its top a pretty large 
plain invironed with rocks which were as a wall 
to it. The earthquake of the fecond of February 
changed that plain into a gulph of unequal breadth, 
its greateft diameter being 2 5 fathoms, and its 
leafi: 20: the depth of it cannot be meafured, and 
has been found to exceed 300 fathoms. At the 
time this opening was fanned, flames were ob
ferved to i!fue out, and after them a very thick 
fmoak which Jailed three days \Vith fome interrup 
tions. 

At Gfnoa on the firft and fecond of July, they 
had two fmall tr 1nors, the ]aft only felt by _Reople 
on the 1nole. At the f..1me time the fea in the nort 
funk fix feet, fo th3.t the galleys touched gro~nd, 
and this fhallo lafted near a quart r of an hour. 

The 
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The fulphury water in the road from Rome to 

"Ftvo!i, ~iminifhed two feet and a half in depth, 
both in the bafin and the canal. In feveral places 
of the plain called 'I efline, there \Yere f rings and 
brooks which had made it all marn1 y, but now it is 
perfetlly dry. The .water of the lake called Enfer, 
likewife diminifhed three feet in depth: in the r-Llce 
of ancient fprings now dried up, new ones have 
burft out about a mile from the former, fo that 
in all probability the'y are the fame waters, which 
have alter'd their courfe f. 

The earthquake which formed the Monte di Ce
nere near Puzzoli in I 538, filled the Lucrine lake at 
the fame time with ftones, earth and allies, fo that 
the lake is now a marihy foil t. 

Some eard1quakes are felt a great diftance at fea, 
Dr. Shaw relates u that in 1 724, being on board 
the Gazelle, an A!gerine !hip of 50 guns, they felt 
fuch viqlent !hocks one after another, as if the 
weight of zo or 30 tons had been let fall from a 
good height on the ballaft. This was in a part of 
the Mediterranean where they had more than 200 

fathom water: he adds that others had felt much 
more confiderable earthquakes in other places, and 
one among the refl 40 leagues to the weft of Lijbon. 

Scbo~ttenw, fpeaking of an earthquake which hap
pened in the Jvfolucca' s, fays, t~1at the mountains 
were fhaken, and !hips that were at anchor in 30 

or 40 fathom water, were jerked as if they had ran 
afhore, or ca1ne f~:ml of rocks; that daily experi
ence fhews that the fame thing happens in the o-

f Hijl. de 1 A cad. ann. 1 704. p. 10. t Ray's Difcourfei, 
.P· I z. u T raycls, p. 303. w Tom. v1. p. 103. 

~ Q. c"'an 
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cean where no botton1 can be found, and that in 
earthquakes veffels are violently tofs'd on a fud
den though the fea be perfeB:ly cahn. 

Le Gentil x fpeaks of earthquakes whereof himfelf 
was witnefs, in the following terms. " I have 
" made fome remarks on earthquakes; firft, that 
" half an hour before the tremor, all animals feem 
" frightned, horfes neigh, break their halters, and 
" run out of the ll:ables, birds are ftunned as it 
" were, and come in a doors, rats and mice come 
" out of their holes, & c. Secondly, that fhips at 
" anchor fuffer fuch violent agitations, as to feem 
" to be falling afunder, their guns b~·eak loofe, 
" and their mafts fpring; this is more than I could 
" have eafily believed, had not many unanimous 
" teftimonies convinced me. I know well that the 
" bottom of the fea is a continuation of the land ; 
" that if this land be fhaken, it communicates the 
" fhock to the waters it fuftains; but the thing 
" which I cannot form a conception of, is that ir
,, regular motion of a fhip whereof all its feveral 
" parts do participate, as if the whole veffel were 
" a part of the earth, and did not fwim in a fluid; 
" whereas I fhould think fhe fhould be liable to no 
" other motions than thofe fue experiences in a 
" ftorm: befides, on the occafion I am fpeaking 
" of, the furface of the fea was fmooth, almoft 
" without a wave, and the whole agitation muft 
" be wholly internal, as the wind could have no 
" concern in the earthquake. Thirdly, that if the 
" cavern of the earth wherein the fubterranean fire 
" is confined, runs north and fouth, and if a city 

x N?ucvtau 'VO)Rg~ autour du Mond~, tom. i. p. 172, &c. 
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" over it be fituate in a parallel dire<.:1ion thereto, 
" all the houfes will be overthrown; whereas if the 
" fame vein or cavern croifes the town, the da
,, m age will be confiderably lefs., 

It happens in countries fubjetl: to earthquakes, 
that whenever a new volcano is formed, the earth
quakes ceafe, and are no more fenfibly felt, but 
in violent eruptions of the volcano, as was obferv .. 
ed in the ifiand of St. Chriflopher Y. 

The exceffive ravages occafioned by earthquakes 
have induced fome naturalifts to imagine that the 
mountains and other inequalities on the furface of 
the globe, are the mere effects of fubterraneous 
fires, and that all the irregularities we difcern over 
the whole earth, are to be attributed to the violent 
1hocks and fubverfions which they have produced; 
Ray, for inftance, is of this opinion; he believes 
that all mountains have been fanned by earth
quakes, or explofions of volcano's, as the Monte 
di Cenere, the new ifland near Santorini, &c. but 
he has not taken due notice, that the fmall eleva
tions formed by the eruption of a volcano, or by 
the action of an earthquake, are not inwardly com
pofed of horizontal ftrata, as all other mountains 
are, for by digging into Monte di Cenere, there are 
found calcined ftones, pumice ftones, afhes, burnt 
earth and drofs of iron, all n1ingled together like 
a heap of rubbi!h. Befides if the great mountains 
of the earth, as the ()ordilieres, 'I' aurus, the A/pes, 
&c. had been produced by earthquakes and fub
terraneous fires, the prodigious force requifite tQ 

raife thofe enormous ma!fes, muft at the fame tim~ 
1 Phi/of. <Jrtmf. abridged, vol. ii. p. 392. 

- Q z hav~ 
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have defl:royed a good part of the furface of the 
globe, and the efFett·of the eatthquake would have 
been extremely, nay inconceivably violent, fince 
the moft extraordinary earthquakes recorded in hif .. 
tory, have not had force enough to raife moun
tains. There was one, for example, as Ammianus 
Marcellinus reports Z, in the days of Valentinian the 
firft, which was felt a11 over the known wor-ld, but 
it is not faid, great as it was, to have raifed one 

mountain. 
It muft however be own'~ that it will appear 

fr01n calculation, that though an earthquake may 
be powerful enough to raife a mountain, yet it 
would not be fufficient to difplace the refr of the 

glebe. , 
· For let us fuppofe f0r a moment, that the chain 

of. high mountains wh~ch traverfes South America 
from the point of 'J:erra Magellanica to the moun- ·· 
tains of ]lew Grenada and the Gulph rif D·arien, had 
been raifed all at once by an earthquake, and then 
let us compute the effe2c of this explofion. This 
chain is about 1700 le:.1gues long, and at a mean 
about 40 leagues broad, including the Sierras, or 
mountains of lefs elevation than the Andes: the fur
face is about 68,ooo fquare leagues: I fuppofe the 
thicknefs of the nutter d'i'f: l::c'd by the earthquake 
to be one league, or that the mean height of thefe 
n1ountains, from the top to the bottom, or rathe~· 
· ndeed to the caverns, which in th:s hypothefis muft 
fupport them, is but a league, which will be eafi
ly granted; then, I fa·, the force of the explofion 
or earthquake will have elevated to the height of 

~ Lib. xxvi. cap. I 4· 
a league 
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a league a quantity of earth equal to 6S,ooo cubic 
leagues: but, action being ~qual to reaction, this ex-
p loGon will have communicated to the whole o-lobe 

b ) 

the fame quantity of Inotion: now the whole globe 
is 12di0,523,8oi cubic leagues; frotn whence fub
ftracting 68,~oo there remains 12,3 10,455,8oz cu-e 
bic leagues, whofe quantity of motion is equal to 
that of 68,ooo cubic leagues raifed one league; 
whence it appears that the force requifite to have 
difplaced 68,ooo cubic leagues, and remove then1 
one league, would not have difplaced the reft of 
the globe a fingle inch. 

1'here would then be no abfolute im roffibility 
that the mountains have been raifed by earthquakes, 
if their internal compofition, as well as their ex
ternal form were not evidently the work of the wa
ters of the fea. 'fhe internal is compofed of re
gular and parallel beds, filled with fea fhells; the 
external of a figure whofe angles every where cor
refpond; is it credible that fo unifonn a compofl
tion and fo regular a form !1 ou ld be produced by 
irregular fuocks and fuel ·1en exploGons? 

But as this opinion has prevailed with ,. feveral 
naturalifl:s, and as it feems to me that the nature 
and effects of earthquakes are not clearly under
flood, I efteem it neceffi1ry to advance fome ideas 
which may ferve to throw light on the fubjeEt. 

The earth having undergone great alterations 
on its furface, there are even to very confiderab!e 
depths, holes, caverns, fubterraneous rivulets and 
empty fpaces, which fometin1es have con1munica
tions one with another by chinks and guts. Of ca-
rerns there are two kinds, the firft is produced by 

Q.3 the 
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the action of fubterraneous fires and volcano's; the 
aCtion of the fire Efts up, !hakes and difperfes to 
a diftance whatever matters are over it, and at the 
fame time rends and difranges thofe of either fide 
of it, and fo forms caverns, grottos, hollows and ir
tegular dens, but thefe feldom occur but on round 
high n1ountains that have volcano's, and this fpecies 
of ea verns produced by the aCtion of fire, are rarer 
than the caverns of the fecond kind, which are pro
duced by waters. We have feen that the different 
ftrata of which fuperficial parts of the terreftrial 
globe confifrs, are all interrupted by perpendicular 
fiifures of which I !hall explain the origin hereafter; 
the waters of rain and vapours, defcending by 
thefe, are collected together upon clay, and form 
fprings and brooks; by their natural motions they 
find out all fmall cavities and vacuities, and have a 
conftant tendency to form themfelves paffages, 
till they procure fome egrefs; carrying along 
with them at the fame time fand, earth, gravel 
and other fubftances which they are capable of com
Jninuting, and fo gradually, as I may fay, paving 
themfelves ways, and forming a kind of little chan
nels or trenches; at length they run out, either on 
the furface of the earth or into the fea, in the form 
of fprings: the matters they carry off with them 
leave vacuities, whofe extent may probably be very 
confiderable, and thefe vacuities form grottos and 
caverns, whofe origin, it appears, is very different 
from that of the caverns produced by earthquakes. 

Earthquakes are of two kinds; one of them is 
occafioned by the acrion of fubterraneous fires and 
explofions of volcano's, and thefe are felt hut to 

fmall 

1ame, 
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fmall diftances, and at the time the volcano's are 
raging, or before their firft eruption. When the 
materials which conftitute fubterraneous fires be
gin to ferment, wax hot, and break out ·into 
flame, the fire exerts itfelf quaquaverfum, or in e
very direction; and if it cannot naturally meet 
with vents, it raifes the earth and procures itfelf 
a paifage by difperfing it, and thus produces a vol
cano, whofe effects are reiterated, and fubflft in 
proportion to the quantity of the inflammable ma
terials. If the ihock be confiderable, a fuccuffion 
and Oight commotion may be all the confequence, 
at moft a gentle earthquake, without the eruption 
of any volcano. The air generated and rarefied 
by the fubterraneous fire, may likewife find out 
fmall apertures to efcape at, in which cafe again, 
the utmoft confequence will be no more than an 
earthquake without any eruption or volcano: but 
when the ignited matter is congefted in abundanc·e, 
and pent up by folid and compact fubftances, a 
commotion and a volcano will be the confequence. 
Now thefe feveral commotions make but the firft 
fpecies of earthquakes, and can ihake no very great 
fpace. A very violent eruption of .£tna, for ex
ample, may excite a tremor all over Sicih•, but will 
never extend to 3 or 400 leagues. Vlhen any new 
mouths of fire happen to open in V efuvius, tremors 
are felt in its neighbourhood, and at Naples; yet 
no fuch as thefe ever fhook the Alpes, or extended 
to Fra11ce, or other countries remote from Vefuvius. 
The earthquakes produced fron1 the action of vol
cano's, are confined to a very fmall fpace, being 
properly the effect of the reaction of fire, whereby 

Q_4 they 
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they fhak the earth, juft as a powder magazine 

. when blown up, occafions a !hock and a tremor 
w] ich are felt at many leagues diltance. 

There is yet another ~{ind of earthquakes, very 
di£erent as to their effeB:s, and probably their 
caufes too; fuch are thofe which are felt to vaft 
ciftances, and ihake a long frretch of ground with
out the intermediation of any new volcano or erup
tion. Vve have e~amples of earthquakes which 
'verc felt at the fame time in England, France, Ger
many and Hzmgar)'; and fuch are extended greatly 
nwre in length than in breadth, and .!hock a belt 
or zone of earth with a greater and lefs degree of 
Y1o1ence in different places, and are almofr ever 
accompanied \Vith a dull noife like that of a very 
heavy carriage wheeling on with great rapidity. 

To apprehend rightly what are the caufes of fuch 
earthq~1akes, it muft be remembered that all fub
fiances which are inflammable and capable of ex
plofion, do, like powder, at the inftant of their in .. 
t1ammation, generate a great quantity of air: that 
air thus generated by fire, is in a ftate of exceeding 
gre<:t rareEH~;1ion, and from its circumftance of 
compreffion within the bowels of the earth, muft 
produce mort violent effects. . Suppofe now that at 
a confiderable depth, as a roo or 200 fathoms, 
t:1ere ihould happen to be pyrites and other ful~ 
phureBus matters, and that through the fermenta
tion exciced by the filrration of waters, or by any 
other means, they come to ignite, Jet us fee what 
w i l1 be the ccnfeq uence. In the firft place thefe 
matters are not difpofed regularly in horizontal 
ih:lta, as fuch fubftances are which have fettled 
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from the fediment of waters; on the· contrary they; 
are in perpendicular fiffures, in caverns at the foot 
of fuch fiifures, and in other places into which wa..,. 
ters can penetrate and there act. Thefe matters 
taking flame, will produce a great quantity of air, 
\vhofe fpring comprefs'd in a fmall fpace, as that 
of a cavern, will not only fhakc the ground about 
it, but will attempt all ways of efcaping and being 
at liberty. The paffages w hi eh offer, are the ca
vities and trenches formed by fubterraneous waters 
and rivulets; the rarefied air will be precipitated 
with violence into every paffage that is open to it, 
and form a furious wind, the noife whereof will 
be heard on the earth's furface, accompanied with 
fhocks and tremors. This fubterraneous wind ge
nerated from fire, will extend full as far as the fub
terraneous caverns or paffi:tges reach, and excite a 
tremor, more or lefs violent as it is diftant fron1 
the focus of the conflagration, and meets with· 
paifages more or lefs confined. This mo[ion be
ing propagated lengthwife, the tren1or will be fo 
too, and will be felt along the extent of a terre[ ... 
trial zone; but the air will not be able to produce 
any eruption or volcano, having found fpace fuf
ficient to dilate itfelf in, or becaufe it may have 
met with fome vents to efcape by in the form of 
wind or vapour: now il1ould it even be denied that 
any fubterraneous paffages do exift, through which 
fuch wind and v:apour can be conveyed, it may 
notwithfranding be eafily conceived that in the ve
ry place when~ the firfr explofion is made, the 
ground being elevated to a confiderable height, 
it. is necefiary that whatfoever borders upon 

this 
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this place muft be rent, and divided horizontally, weir 

and accompany the motion of the firft blaft, which a~ur 
will be fufficient to procure paffages for commu.. tlrtO 

nicating the motion to a very great diftance. This 1omi1 

explanation is agreeable to all the phrenomena. It oimo 

is not at the fame inftant, nor at the fame hour fo1acc 

that an earthquake is felt in places a 100 or 200 t~wt 
leagues, for example, afunder: there is neither fire 
nor eruption above from earthquakes extended to 
fo great lengths, and the noife which almoft always 
accompanies them, marks out the progreffive mo
tion of the fubterraneous wind. What has been 
advanced may be further confirmed by connect
ing it with other faCl:s ; it is known that mines ex
hale vapours, independently of the winds produc
ed by the current of waters, blafts of unwholfome 
and fuffocating vapour are frequently met with; it 
is likewife well known that there are apertures, a
byffes, and deep lakes which let forth winds at 
the furface, as the lake of Bolejlaw in Bohemia. 

All this being rightly comprehended, I cannot 
readily difcern, how it lhould be believed that 
earthquakes can produce mountains, fince the very 
caufes of earthquakes themfelves are mineral and 
fuJphureous matters which are ordinarily found no 
where but in perpendicular fiffures and veins of 
mountains, and other cavities of the earth, moft 
of which have been produced by waters; that their 
fubftances by inflaming, produce but a momentary 
explofion, and violent winds which follow the 
tracks of the fubterraneous waters ; that the dura
tion of earthquakes is, in reality, but momentary 
on the furface of the earth, and that confequently 

their 
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their caufe is no other than an explofion, and not 
a durable conflagration ; and lafi:ly, that thofe 
earthquakes which fhake a large fpace, and extend 
to mighty difi:ances, are fo far from raifing ridges 
of mountains, that they do not fenfibly elevate the 
furface of the earth, nor form the f mall eft hill in 
the whole length of their courfe. 

Earthquakes indeed are by far more frequent in 
places where there are volcano's, than e1fewhere, as 
in Sicily and near Naples ; 'tis known from obfer
vations made at different times, that the moft vio
lent earthquakes happen at the time of the eruption 
of volcano's ; but thofe earthquakes are not fuch 
as extend far, nor can they ever produce a chain 
of ~ountains. 

It has been fometimes obferved that the n1atters 
ejected out of /Etna, after lying cool for feveral 
years, and being then moiftened by rains, have 
rekindled, and thrown out flames with an explo
fion fo violent, as even to produce a kind of little 
earthquake. 

In 1669, during a furious eruption of ./Etna, 
which began the 1 Ith of March, the fummit of 
the mountain funk confiderably, as every one per
ceived who had feen it before a, which is a proof 
that the fire of the volcano's proceeds rather from 
the fummit than from the interior bottom of the 
mountain. Borelli is of the fame opinion b, and 
fays exprefs1y, that " The fire of volcano's comes 
" not from the foot nor the center of the moun-

a Phi/of. 1'ranf. abridg'd, vol. ii. p. 387. b De lncendiis 
Montis .£ tnee. 

" tain, 
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" rain, b~lt on the contrary from the fummit, and 
" kindles but at a fmall depth." 

Mount Vfjuvius in its eruptions has often ejected 
a quantity of boiling water. Mt:. Ray, who is of 
opinion that the fire of volcano's comes from a 
very great depth, fays that it is iea water which 
infinuates into the internal caverns . of the foot of 
the mountain, and urges for proof the remarkable 
drynefs of the fummit of Vefwuius, together with 
the motion of the fea, which in violent eruptions 
recedes from the !hore; and fhrir ks to that degree, 
as fometimes to have left the port of J\Taples in a 

manner dry: but fhould thefe facts be true, they 
would be no folid proof that the fire of volcano's 
comes from a very great depth: for the water they 
throv; out is certainly n:.in water which foaks in 
through fiffures, and is collected in the cavities of 
the mountain : frefh fprings and brooks are feen 
to run from the ii mm its of volcano's, in the fame 
manner as from other high mountains; and as they 
are hollo "ft!, and have undergone more concuffions 
than other mountains, it is not finmge that waters 
fhould be depofitcd in the caverns within them, 
and that thofe waters fhould be rejected, with o
ther fubfbnces, during their eruptions. As to 
the motion of the fea, it arifes folely from the !hock 
cummunicated to its water by the cxplofion, which 
mufl occafion an aillux and reflux, according to 
dificrent c1rcu mflances. 

The fubfi:ances which volcano's r~jeB:, iffue out 
moll: co;;nmonly under the form of a torrent of 
tneltcd miner~ds, which inundates all places round 
fuch nwunt; ins : thoie rivers of liquified matter 
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ftretch to confiderable diftances, and in cooling, 
form thernfelves into horizontal or inclininO' beds 

0 ' 
which as to their pofition are fimilar to the beds 
which are made of the fediments of waters ; but it 
is very eafy to diCringuiih the beds formed by the 
fpreading of fubftances rejeCted by volcano's, 
from thofe which arife from fediments ot the fea. 
1}1, Becaufe they are not every where of an equal 
thick.nefs. 2d, Becaufe they contain no other than 
fuch matters as may be evidently perceived to have 
been calcined, vitrified, or melted. 3d, Becaufe 
they do not extend to a very great diftance. There 
being a multitude of volcano's in Peru, and the 
foot of mofl: of the volcano's of the Cordilieres 
covered with matters votnited out of thofe moun
tains, it i not furprizing that no fea fhells fhould 
be found in all that foil, fince they have been cal
cined and de!l:royed by the aCtion of the fire: but 
I am perfuaded, that were one to dig into the clayey 
foil, which according to M. Bougue;·, is the ordi
nary land of the valley of ~ito, fhells would -be 
met with there, as they are in all other places ; 
fuppofing that foil to be really of clay, and that it 
is not formed, as is that at the foot of the moun
tains, of the excr ments of volcano's. 

It has been often afked, for what reafon are vol
cano's found in high n1ountains? I think I have 
in part fatisfy'd this query already elfewhcre, how
ever I will not clofe this fubjett: witliou~ explaining 
myfelf more particularly. 

The pi 1res or points of mountains ·ere all of 
them once covered and invironed with fand and 

earth, 
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earth, which rain waters afterwards waihed down. 
into the valleys, and left nothing but the rocks or 
fiones remaining, which formed the kernel or core 
of the mountain; this core being laid bare, and 
firipped to the foot, became after this liable to fur
ther injuries from the air, befides the fcaling off 
and feparating of many great and fmall fragments 
by froft, which rowled down below, feveral rocks 
of the fummit cleaving afunder from the fame 
caufe. Thofe which formed the bafe of the fum
mit being uncovered, and no more fupported by 
the furrounding earth, gave way a little, and by 
feparating fron1 each other formed fmall interfi:ices: 
this yielding of the lower rocks could not take place 
without communicating a more confiderable motion 
to the upper ones, whereby they were cleft and rent 
from one another. In confequence of all this an 
infinity of perpendicular fi.ffures great and fmall, 
came to be wrought in the core of the mountain, 
from the fummit to the bafe of the lower rocks: 
through thefe the rains penetrated, and loofened or 
di.ffolved all the minerals and other fubftances in 
the heart of the mountain, which they were capa
ble of acting upon; they formed pyrites, fulphurs 
and other combuftible matters; and when in pro
cefs of time thefe matters became accumulated in a 
large quantity,they fermented, took flame and pro
duced explofions and other effects of volcano's. 
Perhaps too there might be a fi:ock of fuch mineral 
fubfi:ances already formed in the heart of the moun. 
tain even before the rains had penetrated, and thefe 
might force open fiffures, and give palfages to the 
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water and air, which put them into the ftate ofin
flammation which produced a volcano. No·fuch 
motions can be brought about in plains, where all 
things fubfift in a perfect repofe, and nothing is 
capable of being difplaced, fo that it is not at all 
ftrange that they are entirely free from volcano's. 

When coal mines are opened, which are ufually 
found in clayey foils at a great depth, it fometimes 
happens that the beforementioned fubftances take 
fire, and there are fome mines in Scotland, Flanders, 
&c. which continue burning feveral years: the 
communication of the air is fufficient for this ef
fect: but this fort of fire produces but flight ex
plofions, without forming volcano's, becaufe all 
being folid and compact in fuch places, no fuch 
fires can be wrought up as thofe are in volcano~s~ 
where there are cavities into which the air enters, 
and by augmenting and affifting the action of the 
fire, produces the terrible effects we have treated 
of in this effay. 

OF 
n--·· 



A 

s·UMMARY of the CAUSES 

0 F THE 

ALTERATIONS 

Which have happened to the Face of 
the EARTH. 

HE changes and alterations that have been 
made in the fu perficial part of the terra
queous globe have been effected chiefly by 

water, fire and wind. Thofe by water have been 
either by the motions of the fea, or by rains ; and 
both either ordinary or extraordinary: the ordina
ry tides and fpring-tides of the fea do waih away 
the fhores, and change fand- banks and the like. 
The extraordinary and tempefl:uous motions of the 
fea, raifed by raging and impetuous winds, fub
terraneous fires, or fome other hidden caufes, o
verwhelm iilands, open fretum's, throw up huge 
beds and banks of fand, nay vaft baiches (beaches) 
of ftone, extending fotne n;iles, and drown whole 
countries. The ordinary rains contribute fome- .ralt 

2 thing 
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thing to the daily diminution of the mountains, fill
ing up of the valleys, and atterating (wearing a
way) the ikirts of the feas. The extraordinary rains 
caufing great floods and deluges, have more vifible 
and remarkable influences upon fuch mutations, 
doing that in a few days, which the ordinary wea
ther could not effect, it may be, in an hundred 
years. 

In all thefe changes the winds have a great in
tereft; the n1otion of the clouds being wholly ow
ing to them, and in a great meafure alfo the over
flowings and inundations of the fea. 

Whatever changes have been wrought by earth
quakes, thunders, and eruptions of volcano's, are 
the effects of fire. 

All thefe caufes co-operate towards the lower
ing of mountains, Ieveling of the earth,.. ftraitening 
and landing up of the fea, and in fine compelling 
the waters to return upon the dry land, and cover 
the whole furface of it, as at the firft. How to 
obviate this in a natural way, I know not, unlefs 
by a tranfmutation of the two elements of water 
and earth one into another, which I can by no 
means grant. 'Tis true indeed, the rocky parts 
of the mountains may be fo hard and impenetra
ble, as to refift 'and hold out againft all the affiwlts 
of the water, and utmoft rage of the fea; but then 
all the earth and fand being wafhed frotn them, 
nothing, but as it were their fkeletons, will remain 
extant above the waters, and the earth being in ef .. 
feB: drowned. 

But though I cannot imagine or think upon any 
natural means to prevent and put a ftop to this 

R effect, 
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effeCt, yet I do not deny that there may be fome; 
and I am the rather inclinable fo to think, becaufe 
the wor Id cloth not in any degree proceed fo faft 
towards this period, as the force and agency of all 
thefe caufes together feen1 to require. For, aS: I 
faid before, the oracle prediCting the carrying on 
the fhore of Cilicia as far as Cyprus by the earth 
and mud that the turbid river Pyramus fhould bring 
down, and let fall in the interjacent firait, is fo far 
from being filled up, that there hath not any con
fiderable progrefs been n1ade towards it, fo far as 
I have heard or read, in thefe 2000 years. And 
we find by experience, that the longer the world 
lafts, the fewer concuflions and mutations are made 

nin the upper or fuperficial region of the earth; 
the parts thereof feeming to tend to a greater quiet 
and fettlement. 

Befides the fuperficies of the fea, notwithftand
ing the overwhelming and fubmerfion of iflands, 
and the ftraitening of it about the outlets of rivers; 
and the earth it wallies from the fhores fu bfiding, 
and elevating the bottom, feen1s not to be raifed 
higher, nor fpread further, or bear any greater 
proportion to that of the land than it did a 1 ooo 
years ago. 
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SbME CoNSIDERATIONs 

0 N THE 

Cat1fes of EARTHQUAI<Es. 

I N the earthquake which happened the 8th of 
March 1749-50, I being then awake in bed, 

on a ground-floor, near the church of St. Martin's 
in the Fields, very fenfibly felt the bed heave, and 
confequently the earth tnuft heave too. There 
was a hollow, obfcure, rufhing 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 to the end of the earthquake, 
feemed to be about four feconds of time. The 
foldiers who were upon duty in St. Janus's Park, 
and others who were then up, faw a blackifh cloud; 
with confiderable lightning, juft before the earth
quake began; it was alfo very calm weather. 

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 be-. 
fore an earthquake, yet there are often Ggns of 
plenty of inflammable fulphureous matter in the 
air; fuch as ignes fatui or jack-a-lanterns; and 
the meteors called falling ftars. 

Now, I have fhewn n1any years fince, in the 
appendix to my Statical E.!fays, experiment 3, p. 
280. the effeCt that the mixture of a pare and a 
fulphureous air have on each other; vtz. by turn-

R 2 in~ 
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ing the mouth downwards into a pan of water, of 
a glafs veifel of a c.1pacity fufficient to hold about 
two qu:uts, with a neck about 20 inches long, 
and two inches wide. Then, by putting under it, 
in a proper glafs veifel, with a long narrow neck, 
a mi~~tm·e of aqua fortis, and powdered pyrices, 
viz. the fione of \vhich vitriol is made, there will 
be a brifk ferrnent, which will fill the glafs with 
reddifh ful phure(JUS fun1es; which by generating 
more air than they deftroy, will caufe the water, 
with which the whole neck of the glafs veifel was 
filled, to fubfide confiderably. When the reddifh 
fulphureous air in the upper part of the glafs is 
dear, by ft~ nding t N"O or three hours, if then the 
n1outh of the inverted gla[c;; is lifted out of the 
water, fo as to let the ·water in the neck of the 
glafs fall ou::; \vhich, fupoofing it to be a pint, 
then an equal quantity of frefh air will rufh in at the 
mouth of the ned<. of the vdfe1, which mufl: be 
immediately immerfed in the water: and upon 
the mixture of the frefh air with the then clear 
fulphureous air, there will inftantly arife a violent 
agitation bet :vecn the two airs, and they will be
come, from tranrparent and clear, a reddifh tur
bid fume, of the colour of thofe vapours, which 
were feen feveral evenings before the late earth
quake, during which effervefcence, a quantity 
of air, nearly equal to ·• hat freib air was let in, 
will be deftroyed; which is evident by the rifing 
up of the ware· in the neck of the glafs, almoft 
as high as before. And if, after the effervdcence 
of the mi .eJ airs is over, and t: ey becnme clear 
agam, frefi1 air be admitted, as before; they 'will 
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again gro~ redd~fh and turbid, and deflroy the 
r.ew admitted atr, as before; and this after 
feveral repeat"d admiffions of frcJh air: , but af
ter 'Very readmiffion of frefh air, th~ q ·1::mtity 
deftroyed will be 1 fs and lefs, till no mor:.~ will 
be deftroyed. And it is the fame after ftanding 
feveral weeks, provided in the mean time, too 
much frdh "ir had not been admitted. Now, I 
found the fum total of the frefh air thus deftroy
ed to be nearly equal to the firfi: quantity of ful
pl uieous air in the inverted glafs. 

Sin ewe have in this experiment a full proof of 
the brifk agitation and effervefcence '\vhich a ·ifes 
from the mixture of freih air with air that is irn
pregnated with fu1phureous vapours, which arife 
from feveral mineral fubftances, efpecially from 
the PJ'rites, which abounds in many parts of 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 the air, is oc
cafioned by the inteftine motion between the air 
and the fulphureous vapours which are exhaled 
from the earth? which effervefcence ceafes as foon 
as the vapours are equably and uniformly mixed 
in the air ; as happens alfo in the effervefcenccs and 
fermentr.tions of other ]iquors. The con1m011 ob
fervation therefore, that lightning cools he air, 
feems to be grounded on good reaf<)n; that being 
the utmoft and laft effort of this efrervefce. cc. 

May we not hence alfo, with good rrobability, 
conclude, that the firft kindling of lightning is ef
fected by the fudden mixture o · the pure ferene 
air above the clouds, with the fulphureous va-
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pours, which are fometimes raifed in plenty, im
mediately below the clouds? the moft dreadful 
thunders being ufua11y when the air is very black 
with clouds; it rarely thundering without clouds; 
clouds ferving, in this cafe, like the abovemen
tioned inverted glaffes, as a partition between the 
pure and fulphureous c:l.irs: which muft therefore, 
upon their fudden admixture through the inter-
1tices of the clouds, make (like the two airs in 
the glafs) a more violent effervefcence, than if 
thofe airs had, without the intervention of the 
clouds, more gradually intermixed, by the con
fiant more gradual afcent of the warmer fulphure
ous vapours fr01n the earth, and the defcent of 
the cold ferene air frop1 above. And though 
there was no luminous flaih of light in the glafs, 
yet, where fuch fudden effervefcence arifes, among 
p. vaft quantity of fuch vapours in t ~ ?en ex
panfe of air, it may, not improbc. 1y, acquire 
fo rapid a velocity, as to kindle the 1 ureous 
vapours, and thereby become luminous. 

And fince, from the effeCl:s that lightning is ob~ 
ferved to have on the lungs of animals, which it 
often kills, by deftroying the air's elafticity in 
them, as alfo from its budhng w~ndows outwa1 ds, 
by defcroying the air's elafticity on the outfide of 
thofe windows: fince, I fay, it is hence probable, 
that the fulphureous fumes do deftroy ~ great 
.quantity of elaftic air; it fhould therafore caufe 
grea~ eo m motion~ and concuffion~ in the air, when 
~he air ruQJes into thofe evacua~ed places; whk4 
~t muft naturally do with great velocity. 
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air ruili.es into an exhaufted rec "iver, when driven 
by the whole prdfure of the atmoiphere, to be at 

the rate of 1305 feet in a fecond oi time; which 
is at the rate of 8 8 9 feet in an hour: near 1 8 times a 
greater velocity than that of the ftrongeft fl:orms, 
which is eftimated to be at the rate ot 50 miles in 
an hour a • 

. Hence we fee that an outrageous hurricane may 
be caufed, by deftroying a fmall portion of the 
elafticity of the air of any place, in refpect to the 
whole. No wonder then, that fuch violent corn
motions of the air fhould produce hurricanes and 
thunder-fhowers; efpecially in the warmer cli
mates; where both the fulphureous and watery 
vapours, being raifed n1uch higher, and in great
er 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 tempeftuous Cape of Good flope, 
and alfo in the ocean of Guiney, called by the 
failors the Ox's Eye, which are forerunners of ter
rible ftorms and hurricanes. Whence it is to be 
fufpeCtzd, that they are large colleCtions of fulphu
reous vapours; which, by deftroying fuddenly a. 
great quantity of the elaftic air, caufe the an1bient 
air to ru!h with great violence into that vacuity, 
thereby producing tempefts and hurricanes; and 
off the coaft of Guinry they have fometimes three 
or four of thefe hurricanes in a day; the forerun
ners of which an~ thefe black fulphureous clouds, 
with a ferene clear air and calm fea; which on a 
fudden turns tempeftuous, on the explofion of 

a Phi/, Tran/ n. 184, P· 195• 
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thefe fulphureous clouds. And in Jamaica they 
never have an earthquake when there is a wind to 
difperfe the fulphureous vapours. 

In the 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, as it is probably 
caufed by the explofive lightning of this fulphu
reous cloud; being both nearer the earth, than 
common lightnings, and alfo at a time when ful
phureous vapours are rifing frmn the earth in great
er quantities than ufual, which is often occafioned 
by a long feries of hot and dry weather. In which 
combined circumfi:ances, the afcending fulphure
ous vapours in the earth may probably take fire, 
and thereby caufe an earth-lightning; which is at 
firfl: kindled at the furface, and not at great depths, 
as has been thought: and the explofion of this 
lightning is the immediate caufe of an earthquake. 

It is in the like manner that thofe meteors, 
which are called falling fl:ars are fuppofed to be 
kindled into a flame at the upper part of a ful
phureous train, which is kindled downwards into 
a flame, in the f:1me manner as a freih-blown-out 
candle is infcantly lighted from another candle 
held over it at a diftance, in the fulphureous in· 
flammable fmoke of it. 

I am fenfib1e that it may feem improbable, that 
the afcending fulphureous vapours in the earth 
!hould thus be kindled; but, fince they are con
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tinually afcending through the pores of the earth, 
more or lefs, for many good and ufeful purpofes, 
it is plain there is room for them to pafs. Be
fides, as Monf. de Buffon remarks, naturalifts have 
obferved p r pendicular and oblique clefts, in all 
kinds of layers of earth, not only among rocks, 
but alfo among all kinds of earth, that have not 
been removed, as is obfervable wherever the earth 
is open to any depth. Now thefe clefts are cauf
ed by the drying of the feveral horizontal layers 
of the earth; and will alfo be confiderably the 
wider in long, dry, hot feafons, which are ufual
ly the preparatory forerunners of earthquakes, 
and the explofion of the fulphureous vapours may 
probably widen them the more. 

It is very obfervable, in the opinion of B.PJ:.d.lb 
and other naturalifts, that volcano's begin firft to 
kindle near the furface or top of the mountains, 
and not in the caverns in the lower parts of the 
mountains. Monf. de Buffcn fays that earthquakes 
are moft frequent where there are volcano's, ful
phureous matter abounding moft there : but that, 
though they continue bun ing 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 ar much 
longer eaft and weft, than broad north and fouth; 
and fhake a zone of earth with different degrees of 
force in different parts of their courfe: viz. in 
proportion to the different quantities of explofive 
fulphureous matter in different places. Thefe 
kind of earthquakes are obferved to be progref
five, and to take time to extend to the great dif-

tances, 
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tances, fometimes of fome thoufands of miles. re 
They are an inftantaneous explofion in every place, 1l1e d 
near the furface of the earth; and therefore do aRd I 
not produce mountains, and ifiands, as volcano's ~ [;; 

fometimes do. 1aa>e 
The earthquake in Lcndo11, March 8, I 749· 50, ~cent 

was thought to n1ove from eaftward to weft ward. 1~ ea 

M. de Buffo1Z mentions an earthquake at Smyrna in As 
the year 168 8, which moved from we£l: to eaft ; 
'Vi z. becaufe the firft kindling probably began on 
the wefi:ern fide; and in the earthquake at L01t

dcn on the eaftern fide. And accordingly it was 
obferved that the reddifh bows in the air, which 
appeared feveral days before that earthquake, a
rofe in the eaft, and proceeded weftward. It was 
obferved after the earthquake at Smyrna, that the 
cafrle walls which run from eaft to weft, were 
thrown down, b 'l t thofe from north to fouth ftood ; 
and that the houfcs on rocks ftood better than 
t 1ofe on the earth. 

N1. de Buffvn relates, that the vibrations of the 
earth in eart!1quakes, have commonly been fron1 
north to fouth,as a.)pears by the motion of the lamps 
in churches: which makes it probable, that tho' 
the progrcfs of the earthquake at Smyrna was from 
wefl to eafl? yet the vibrations of the earth might 
be from north to iouth, and thereby occafion the 
fall of the caftle walls which ran from eaft to weft, 
but not thofe which ran fron1 north to f<mth : A 
·probable argument, that as the freefi: pa.1fage, fo 
the greateft explofions were n1ade in the clefts 
of the earth w hi eh ran eaft and weft; which 
. vould n1ake the vibr~! .. ion north and fopth. 

It 
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t was obferved that the waters turned foul 

the day before an earthquake at Bologna in Italy: 
and I was inforn1ed, that the water of fome \vells 
in L ondon turned foul at the time of the earth
quakes; which was probably occafioned by the 
afcent of great plenty of fulphu reous vapours thro' 
the earth . 

As to the hollow rumbling noife which is 
ufually heard in earthquakes, it feen1s not iin
probable that it may be occafioned by the great 
agitation that the electrical rethere 1 fluid is put 
into by fo great a fhock of a large mafs of earth. 
For if the like motion of a fmall revolving glafs 
globe can excite it to the velocity of lightning, 
and that with a force fufficient to kill animals; 
how much greater agitation may it probably be 
excited to, by the explofive force of an earth
quake! 

The explofion of cannon in St. James's Park 
is obferved to electrify the glafs windows of the 
crreafury. And what 1nakes it ftill more proba
ble, is, the analogy that there is between them in 

1 

other refpeB:s. For as the electrical fla{h ru!hes 
with the velocity of lightning, along the moft 
folid bodies, as iron, &c. and as I have feen it 
run only on the irregular gilding of leath~r; fo 
fuch folid bodies are obferved to be the con
ductors of aereal lightning, which rends oaks in 
pieces, and h~s been known to run along and melt 
an iron bell-wi re on two fides of a room, &c. A nd 
accordingly it was obferved, in the great earthquake 
at ]amaica , t hat the moft tremendous roaring was 
in the rocky mountains. And in the late earthquake 
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of March 8 in London, the loudeft explofions were 
thought to be heard near fuch large ftone buildings 
as churches, with lofty fteeples and fpires. 

I, who lay in Duke's Court near St. Martin's 
church, and was awake all the time of the earth
quake, 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,. ar1d fi1dclen explofion of the electrical fluid, 
at the top of St. Martin's fpire; where ail the elec- [A 
trical effluvia, which afcended up ~IonJ the larg-
er body of the tower, being by attraClion fhong .. 
ly condenfed, and a~celerated at the point of the 
weather-cock, as they ruihed off, made fo much 
the louder expanfive explofion. 
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OF 

E A R T H Q U A K E S. 

Pojitions or Circun!flances. 

I. THAT earthquakes always happen in 
calm, warm, dry, fulrry feafons; or in 

a dry frofty air. 

II. That they are felt at fea, or on lakes, rivers, 
even in the main ocean, as well as on land: and 
at that time the fea and waters are calm. 

III. That earthquakes differ very rnuch in tnag
nitude. Son1e 1hak:e a very large tract of coun
try, at the fame infiant of tizne: fometimes ex
tend to many countries, feparated by mountains, 
lakes, feas, the ocean. 

IV. That earthquakes differ mtJch in the quan
tity of their vibratory motion; whence in fome, 
though largely extended, they are innocuous: in 
others, both finall and large, they lay all in ruins. 

V. That a hollow thundering noife accompa
nies then1, or rather feems to precede the ihock; 
which rolls in the air, Jil e the noife of cannon. 
· VI. That they are felt n1ore fenfibly in the 

11pper fl:ory of houies, :rban in the lower. On 
lofty 
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lofty buildings, fteeples, CJ'urkijh minorets, and XVII 
the like. d mofl 

VII. That the !hock is more violent upon more XYIIl 
folid buildings, .churches, caftles, towers, and r.rl and 
ftone houfes, than on thofe of !lighter materials. ,1lcesne 

VIII. That many people find t,hemfel ves fick at 
ftomach, with head-achs, vertigo's, pains in their Asto 

joints, and the like: which fometimes laft for the 
day after, or longer. 

IX. That earthquakes generally happen to 
great towns and cities : and more particularly to 
thofe that are fituated on the fea, bays, and great 
tivers. 

X. That earthquakes do not caufe any damage 
to fprings, and fountains: but the water in wells 
becomes foul for fome time. · 

XI. That they are frequent in the neighbour..; 
hood of a volcano. 

XII. That earthquakes often !hake rocks, moun
tains, cliffs hanging over the fea, fplit them from 
top to bottom, throw down great parcels of 
them. 

XIII. That fowls domeftic, birds in the air, 
cattle in the fields are affrigl ted, fillies in the. wa
ter much affected therewith. 

XIV. That chandelier~ in churches vib ate, bells 
in fteeples and houfes ring. 

XV. That fometimes the hollow, thundering 
noife accompanying an earthquake, is heard with.: 
out any motion of the earth: at other times ac• 
companies it. 

XVI. That fire balls and meteors are fr~quent-
1y obferved then. 

XVIL 

~we 
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XVII. That the furface of the earth is chiefly, 

and moft frequently tlte object of earthquakes. 
XVIII. That earthquakes affect to run up ri

vers and fea-fl1ores, and aCt more violently on 
places neighbouring thereto. 

As to the caufe of earthquakes, the moderns 
have not improved upon the ancients, any farther 
than by the fancied analogy of fon1e chymical ex
periments. But thefe chymical experin1ents, and 
all forts of explofions by gun-powder and the like, 
are to me a very unfatisfaB:ory folution. 'I'he_.r 
are merely artificial compofitions, which can have 

nothing fimilar, in the bowels of the earth, and 
they produce their effects by violence, by rending 
and tearing, by a folutio continui. This indeed is 
too often the cafe of earthquakes, but that in a. 
partial degree, not at all equivalent to the com -
pafs of the fhcck; and is very far from being the 
conftant concomitant of an earthqua!{e; quite the 
contrary. Innumerable fuch happen where there 
is no breach of the furface ; and in the three or 
four felt by us of late years, nothing of it has ap
peared. But the imn1enfity of the vibration of the 
earth which fhook every houfe in London, \vitl 

impunity, and for twenty miles round, can nev r., 
in my apprehenfion, be owing to fo unbridled a 
caufe, as any fubterraneous vapours, fermentati
ons, rarefachons, and the like; the vulgar fo~u
tion. :t~or does the kind of motion which I dif
cern in an earthquake, in any fort agree with 
what we fhould expect from explofions. 

The 
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The ftrugg1es of fubterraneous winds and fires, 

that fhould heave up the ground, like animal con
vulfions, feem to me im poffible: Their powers, 
and manner of acting, if fuch there be, are quite 
incapable of producing the appearance of an earth
quake. That thefe fhould operate inftantaneouily, 
in one minute through a circle of 30 or 40 miles 
diameter, or more, I could not conceive: nor 
that there fhould be any poffible, much lefs ready 
paffage through the folid earth, for fuch nimble 
agents, as every one is apt to imagine, that fpeak 
of this appearance ; without fufficiently reflecting 
on the innumerable difficulties in that hypothejis. 

We cannot pretend to deny, that there may be 
fuch vapours, and fermentations, inflammable 
fubftances, and actual fires in the bowels of the 
earth, and that there may be fome caverns u~der
ground, as well as we find fome few above ground : 
fuch as Pool's Hole, the D-.l's A-fe in the Peak 
of Derbyjhire, and Okey- Hole in Somerfetjhire. Thefe, 
I believe, to have been fo from the creation, and 
never were made by earthquakes. We know 
there are hot · fprings running continually : there 
are fome volcano's frequently belching out flames 
and fmoke, and to thefe perhaps fome earthquakes 
may be owing, though not according to the vul-

gar notion. 
But thefe matters are very rare, and much rat

er than earthquakes, both as to time and place. 
l/efu·vius in Italy, and in that part of it abound
ing with mines of fulphur: /Etna in Sicily, and 
Hecla in Iceland; thefe are all we know of in the 
old world. In the Andes mountains of America 
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there are fome. The fcarcity of thefe appears to 
me a ftrong argument againft the common deduc· ' 
tions made therefrom, as to their beino- the caufe 

0 

of earthquakes. And further, we cannot poffi- . 
bly think of earthquakes doing their work that 
way, without abfolutely ruining the wh~le fy
ftem of fprings and fountains, throughout the 
whole country where they pafs. But all this is 
quite contrary to fact. 

'fhefe confiderations I apply only to this lit
tle inconfiderable fpace of a circle of 30 miles dia
meter, as with us. But what is that to the 
earthquakes we read of in hiftory? In the year 
of our Lor 1 7, no efs than thirteen great and 
noble cities in Ajia Minor were deftroyed in one 
night. The compafs of this earthquake may be 
reckoned to take up 300 miles diameter, as a cir
cle. And altogether as great, nay far greater in 
extent was that m oft dreadful one of November I, 

17 55, whereby, as of old the cities of Ajia, Lifbon 
was deftroyed, with feveral in Africa, and a vaft 
number befides nigh totally ruined: yet none of 
thefe were [wallowed up, but fhaken into an heap 
of rubbilh. 

Fron1 thefe confiderations I cannot perfuade 
myfelf to entet into the O?inion of vapours and 
eruptions being the caufe fought for. If we 
would confider things like philofophers, let us 
propofe to ourfelves this problem : Where is the 
power to placed, that is required to move a fur
face of Earth, thtrty miles in diameter? 

To anfwer this, confult the ingineers, and thofe 
that make min~s in th ~ fieges of towns; they will 

S ac-



The P hilofophy of 
acquaint us, that the effeCt of mines is produced ut the 
in form of an inverted cone; and that a diameter mat we 

of 30 miles, in the bafe, will require an axis of rtr tou 
I 5 or 20 miles to operate upon that bafe, fo as We 1 

to iliake it at leaft. Now the vapours, or what- qtarth 
ever power we propofe to operate, according to In an 
the foregoing requifite, in order to form the ap- !fltertain 

pearance of an earthquake, muft be I 5 or 20 f«ome 
miles deep in the earth. But what mind can con
ceive, that any natural power is able to · move an 
inverted cone of folid earth, whofe bafe is go 
miles diameter, whofe axis is 20? or, was it pof
fible, would not the whole texture of that body 
of earth be quite difturbed and fhattered, efpe-

r cially in regard to its fprings and fouutains? but 
nothing like this is ever found to be the confe
quence of an earthquake, though fatal to cities. 

Apply this reafoning to the earthquake of Ajia 
minor ; and this vigorous principle at the apex of 
the cone muft lie, at leaft, 200 miles deep in the 
ground : enough to !hew the abfurdity of any 
moving power placed under the earth! a cone of 
300 miles diameter at bafe, 200 in ·axis. I dare 
be bold to fay, that all the gun-powder made 
fince its invention , if put together and fired, 
would. not be able to move it : how mu"h lefs 
pent up vapours ? what muft we fay of a circle 
900 miles diameter ? 

But could that be admitted as poffible; would 
any one be perfuaded, that fuch a fuoterraneous 
tumult, of fo vaft an extent, will be no ways in
j urioLlS to the internal fyftem of fprings and foun
tains, and that this fl1all be often repeated wid1-

out 
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out the leaft damage? we may as well imagine; 
that we can ftab a man a hundred times, and ne
ver touch vain or artery. 

We are then next to inquire : What is the catlje 
of earthquakes P 

ln an age when eletlricity has been fo much our 
entertainment, and our amazement; when we are 
become fo well acquainted with its ftupendous 
powers and properties, its velocity and inftanta
neous operation througli any given diftance; when 
.we fee, upon a touch, or an approach, between 
a non-electric and an electric body, what a won
derful vibration is produced! what a fnap it gives t 
how an innocuous flame breaks forth! how vio
lent a fhock! is it to be wondered at, that hither 
we turn our thoughts, for the folution of the pro
digious appearance of an earthquake ? 

Here is at once an affemblage of all thofe pro ... 
perties and circumftances which we fo often fee in 
courfes of eleCtricity. Electricity may be called 
a fort of foul to matter; thought to be an ethereal 
fire pervading all things ; and acting inftantane
oufiy, where, and as far as it is excited. 

We had lately read at the royal fociety a very' 
curious difcourfe from Mr. Frankli11- of Philadel
phia, concerning thunder-gufts, lightning, the 
northern lights, and like meteors; all which he 
rightly fol ves from the doCtrine of eleB:ricity: 
For, if a cloud raifed from the fea, which is a 
non-electric, happens to touch a cloud ra"fed from 
exhalations of the land, when electrifed, it muft 
immediately caufe thunder and lightning. The 
eleCl:rical fire flowino- from the touch of perhaps a 
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thoufand miles compafs of clouds, makes that ap .. 
pearance which we call lightning. 'The fnap which 
we hear in our eleCtrical experiments, when re
echoed from cloud to cloud, the extent of the fir
mament, makes that affrightning found of thun

der. 
From the fame principle I infer, that, if a non

eleCtric cloud difcharges its contents upon any 
part of the earth, when in a high electrified ftate, 
an earthquake mufi: neceffarily enfue. The fnap 
made upon the contaCt of many miles cornpafs of 
folid earth, is that horrible uncouth noife, which 
we hear upon an earthquake; and the fhoc:k is 
the earthquake itfelf. 

In the relation from Portfinoutb, and the Jjle of 
Wight, concerning the fhock of the earthquake on 
the 18th of March, 1749-50, the writer obferves, 
the day was warfu and ferene; but upon a gen
tle fuower falling in the evening, the earthquake 
ca1ne. Here we have reafon to apprehend the 
eleCtrified ftate of the earth, and the touch of the 
non-eleCtric, which caufed the earthquake, 

The learned Dr. Childrey obferves, treating on 
this fubjeet, that earthquakes happen upon rain, 
in the time of a great drought. 

'Tis objetl:ed, that, if this were the cafe, no
thing would be more frequent than earthquakes: 
but thefe two circumftances concurring, a fhow
er and dry weather muft not neceifarily caufe it, 
any more than touching a tube before it is electri
fied caufes a fnap. The earth muft be in a pro
per electrified ftate to produce it; and electricity 
has its fits; is remitted, intended, ceafed and 

re-

~comm 

muft eo 
~~n rh 
~;rrnqua 

rent thlt 
The d 

,.1 weat 
ttat mol 



ap. 

the 
the 

on 

EAR T H Q_U A K E S. 261 

recommenced. It has its bounds. All caufes 
muft concur : though a .fhower of rain falli~g 
upon the earth, when electrified, may caufe an 
earthquake, yet too much rain before, will pre
vent that ftate of eleCtricity neceifary. 

The dly before the cataftrophe of Port Royal, 
the weather was remarkably ferene and clear. In 
that m oft dreadful earthquake of Sicily, 1692, 
where 54 cities and towns, bcfides a great number 
of villages, were deftroyed, but efpecially the 
whole city of Catanea; ~t was preceded by a moft 
agreeable, ferene, and warm feafon, which was 
the more obfervable, on account of its being un
ufual at that tin1e of the year. 

I have been informed, that in· the mornings of 
our earthquakes in Ftbruary and March 1749·5o, 
the air was ferene and calm, and on the morning 
before that, in February, the air was obferved to 
be perfectly calm ; and that a little before!t a black 
cloud appeared over great part of the horizon. 
Dr. Hates fays the centinels in St. James's park, 
and others who were abroad in the morning of 
March the 8th, obferved a large black cloud, and 
fome corrufcations, juft before the ihock ; and 
that it was very calm weather : and that in the 
hiftory of earthquakes, they generally begin in 
calm weather, with a black cloud. 

We have been acquainted by thofe who remem
ber it, that in the earthquake of November 1703, 
which . happened in Lincolnjhire, the weather was 
calm, clofe, glo01ny, warm, and dry ; in a de· 
gree highly unufual at that feafon. And t~us 
was it w~th us all the year 1 749, thereby prepanng 
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the earth's furface for the electrical ftroke, which 
I ha vc affeited to be the eau fe of them. 

In the arcount of the great earthquake of 
Novemb r I, I 7 j 5, fj·om .Amf.erdam it was wrote 
that the weatl er was ~ airl ; he ive from Berlin, 
JG11fale, Gibraltar, Lijbo11, &c. 

Mr. Flamflee{l fuppofes a calm even neceffary 
before a~ earthquake : And Dr. Hales fays, that 
long, dry, hot feafons are ufually the preparatory 
fore-runners of earthquakes. 

This obfervation precludes the fufpicion of 
earthquakes arifing from tumults apd commo
tions in the upper, or under region of the air. 
The remarkable clearnefs of the air before earth
quakes, obferved by all, 1hews ev~deQtly how free 
it is from vapours, or the like. 

Agreeable to our fifth pofition, Mr. Flamfleed 
:writes", " a hollow noife in the air always pre-:
" cedes an earthquake, fo near, that it rather 
" feems to accompany it," this he fpo~e of that 
felt iT?- Lo11don I 692, when the noife was heard by 
many that lived it?- the out-fireets and alleys, remote 
from the conftant tumult of the great ftreets ; but 
in both our latter ones, the whole city heard the 
noife. 

A gentleman of Har:tingforabury fays, the noife 
preceded the fho~k. And this is a common ob
fervation, which at once both ftrengthens our opi
nion of elcchic~ty, and confutes that of fubter~ 
raneous vapours ; for, in the latter cafe, the con-

uffion n1uft precede the noife. 

;\ ~etter concerning an ¥arthquake. 
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J uft before the earthquake of March 8, I 74-9-
50 Mr. Secretary Fox's fhepherd at Kenfington was 
furprized with a very extraordinary noife in the 
air, rolling over his head, as of cannon clofe by. 
He likewife thought that it came from the north
weft, and went to the fouth-eaft ; a motion quite 
contrary to what muft have be~n the cafe, if it 
were really cannon. It paffed rufhing by him, 
and inftantly he faw the ground, a dry and folid 
fpot, . wave under him like the face of a river. 
The trees of the avenue nodded their tops, and 
were lhaken like fpears. 

In the earthquake of September 30, I 7 50, they 
were fuddenly furprized with an uncom1non noife 
in the air, like the rolling of large carriages in 
the ftreets, for about 20 feconds. At the fame 
inftant they felt a great fhock or fnap, which fen· 
fibly fhook a punch-bowl, and made it ring. 

Agreeable to our fecond pofition, Mr. Flamfleed 
" writes h, that earthquakes are felt at fea equally 
'' as at land. Our merchants fay, that tho' the 
" water in the bay of Smyrna lies level, and 
" fmooth as a pond, yet fhips riding there feel 
'' the fhocks very fenfibly; but in a very dif
" ferent manner from the houfes at land : For 
" they heave not, but tremble ; their mafts 
" fhiver, as if they would fall to pieces, and their 
'' guns ftarCin their carriages, though the furface 
" of the fea be all the time calm and unmoved. 

Dr. Hooke tells us c, " that a fhip felt a fhock 
'' in the main ocean ; that the pai.fengers, who 

b Letter concerning an earthquake. 
c hilof ColleEtions, No 6. P· 185. 
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" had been aOeep in their cabins, came upon deck 
'' in a fright, fearing the fhip had ftruck "pon 
'' fome rock ; but on heavmg the lead, found 
" themfelves out of all foundings." 

In the earthquake of the firfl: of November 
17 55, the Dutch fhips of cape St. lvf.arys fired guns 
of d.iftrefs, thinking they ftruck on ground ; and 
we have received many accounts of .fhips at fea, 
in the middle of the ocean, participating in this 
amazing phenomenon. A very loud thundering 
noife begins it ; it feems as if cafks were rolling 
about the deck. The mafts, the whole fhip tren1-
bled like a reed fhaken with the wind. A great 
thump felt at the botton1 of the fhip, as if ftruck 
upon a rock. The compafs often overturned in 
the benacle, fire- balls and flafhes of lightning feen 
by night. 

All this is extremeJy agreeable to our aiTump
tion. The water receives the eleCtrical touch, and 
vibratory inteftine motion of its parts, as well as 
land : And the impre.ffion may be tnade folely on 
the water, a non-electric, by the touch of an elec
tric fire-ball, or the like ; and that feems to have 
been often the cafe. The proper vibratory mo
tion is unpreffed on the water without ruffiing its 
furface ; and fo communicated to all the parts of 
the ihir, gives the fenfe of a fhock to the bottom, 
the fh1vering to the maft, and the reft of the fymp
toms ; which fufficiently proclaim the caufe of it 
to be an eleCtrical impreffion upon the water. The 
prefident of the Royal Society mentioned a rela
tion of a waterman that felt it in his boat upon the 
river : he thought it like a great thump at the 
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bottom of the boat. And fo the !hips at fea fancy 
they {hike upon a rock. 

This makes us apprehend the reafon of the 
fiihes leaping o'ut of the canal in Southwark, of 
which we had an account. So, in that of Oxford 
168 3, one fi!hing in the Charwell felt his boat 
tremble under him, and the leifer fillies feemed 
affrighted by an unufual fkipping. That electricity 
is the caufe fought for, feems deducible frorn this 
conf1deration. Several writers on earthquakes af
fimilate thefe vibrations of the earth to thofe of a 
mufical ftrt g : experiments have !hewn, that 
fifhes in water may be killed, by the particular 
tone of a mufical ftr'ng; and 'tis known that elec
tricity will kill animals. They affuredly felt the 
vibrating motion in the water, which they were 
abfolutely ftrangers to before. No doubt it n1ade 
them fick ; as thofe of weak nerves on land. And 
this circumftance alone precludes any fufpicion of 
fubtcrraneous fires under the ocean. Or, if we 
were to admit of it, would the boiling of the 
water exhibit any appearance, like what we are 
fpeaking of, either to the water, or to the fhip? 

Mr. Flamfleed likewife concurs in our e~ghth po
fition d' " that many people found thF-mfelves 
" .fick at ftomach, and their heads dizzy and 
" light ; fo that thofr that had formerly fits . of 
" apoplexies, dreaded their return ; particularly 
" one gentleman, a furgeon, feeling himfelf fo 
" affected, and fearing a return of his apoplexy, 
~ refolved to be let blood, without fufpetl:ing the 
" earthquake." 

~ Letter concerning an earthquake. 
I After 
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After the two fhocks we felt in February and 

March I 7 49-50. Many people had pains in their 
joints and back, as after electrifying ; n1any had 
ficknefs and hcad-achs, hyfteric and nervous dif
orders, and cholicks, for the whole day after, and 
fome much longer, efpecially people of weak 
nerves, weak conftitutions ; fome women mif
carried upon it ; to fome it has proved fatal. 

To this we rnufl: attribute that relation we had 
of the dog lying afleep before the fire ; but upon 
t_he earthquake, he fuddenly rofe up, run about 
the room, whining and endeavouring to get out. 

Any folid matter is capable of being put into 
a fl:ate of eleCtricity, fuch as iron guns ; and the 
tnore fo, by rcafon of their folidity : and in pro
portion to it, is the greatnefs of the fnap, and of 
the fhock; and a _kind of lambent flame iifues 
from the point of contact ; and likewife fome
what of a fulphureous fmell : fo that if both flame 
and fmell were difcernible in an earthquake ; 'tis 
to be found without going to the bowel.s of the 
earth. 

Dr. HaZes mentiops that folid bodies are the 
beft conductors of aerial lightening; whence oaks 
are rent, and iron melted. And in our earth
quakes in Londo1t, the loudeft noife was heard near 
fuch large ftone buildings, as churches with lofty 
fteeples. From the top of thefe we muft appre
hend, that the eletlrical explofion goes off into 
the open air ; as in our experiments, from the 
points of fwords, and the like. 

The eleCtrical fhock is proportionate to the fo
lid electrified, agreeable to our feventh pofition~ 
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This fully accounts for earthquakes in general, 
and for n1any in particular. What can be ima
gined greater than a ihock of the body of the 
.earth ? 'Tis greater or lefs in proportion to the 
ftate of eleCtriijcation. And now we can account 
for feveral appearances. In our firft earthquake, 
the lord chancellor, m afters in chancery, and feve
ral judge:5, were ficting in Wejlminfler-Hall, with 
their back to the wall of the upper end, which is 
of a vaft thicknefs. They all relate the feverity of 
the 1hock, from the wall feeming to pufh towards 
them with great violence. 

In the earthquake of September 30, I 7 50, Dr. 
Stonehoufe's dwelling at Northampton, the ftrongeft 
in the town, was moft fenfibly fhaken. So it was 
obferved likewife, that churches were moft fubject 
to its violence. People at divine fervice felt a 
gr~at ihock, which was like fomewhat, as they 
imagined, that rufhed againft the church wall 
and roof. 

And thus in the earthquake of 1692, Deal 
caftle, whofe walls are of immenfe thicknefs and 
ftrength, fhook fo fenfibly, that the people living 
in it, expected it was falling on their heads. An~ 
this is the cafe in all earthquakes; the more fub
ftantial the building, the more violent the fhock 
is : exaCtly the mode of electrical vibration. 

The city of Li)bon is founded on a rock of mar
ble ; fo much the more fufceptible of the eleCtric 
power, which gave it the vibration. Hence the 
ruins of churches, palaces, houfes, all lie upon their 
foundations refpeB:ively ; as the houfes of cards 
p-Iade by chilgren, throw~ down by '} flight fhock 

of 



'Ihe P hilofiphy of 
of a table. And fo we are to underftand of all taneou 
the reft in other places. 

At the fame time, that the force of eleCtricity 
in folids, is as the quantity of matter ; we fee 
moft evidently by innun1erable experiments, that 
water is equally affiftant in ftrengthening and con
veying the force of electricity ; and that in pro
portion too to its quantity. And hence is to be 
deduced the reafon of my obfervation ; that the 
moft frequent and dreadful earthquakes have fallen 
upon maritime places. 

In the dreadful cataftrophe at Port-Royal, 'tis 
notorious that its violence was chiefly near the fea. 
So Lima could not fuffer without its port of Callao. 
Lijbon, and the whole Atlantic coafl: is yet a more 
tremendous and recent example. 

That maritime places are moft fubject, is a 
ftrong argument in favour of eletl:ricity ; w)1en 
both the folid earth, and the quantity of water 
concur, to make the ihock; exaCtly as in elec
trical experiments, when the b.ottle of water is 
held in the hand. 

Thus, when our mind is difcharged of the pre
judices of former notions, we difcern that every 
appearance favours the principles we go upon ; 
That fubterraneous explofions, could they per
vade, and traverfe the earth at pleafure, muft at 
laft burft and difperfe every thing in their way. 
Yet 'tis not poffible for us to imagine, fuch a kind 
of vibrations ihould follow, either by fea or land, 
as that we are treating of. But eleCtricity com
pleatly anfwers it. This accounts for that fuper
ficial movement of the earth, that uni verfal inftan-
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taneous fhock, which made every houfe in London 
to tremble, none to fall ; that quiverina- tremu. 

o ' 
lous, horizontal vibration, highly di fte rent from 
any motion we muft conceive to be produced frotn 
fubterraneous evaporations. Hence authors tell 
us, December go, 1739, defcribing an earthquake 
in the weft-riding of Y ork..(hire, it feemed as if the 
earth moved backward and forward horizontally ; 
and quivering, with reciprocal vibrations. 

From electric vibration only can we account for 
our tenth pofition, of fprings and fountains being 
no ways damaged by earthquakes : the motion 
goes no deeper into the earth, than the force and 
quantity of the fhock reaches ; which generally is 
not far; yet it proceeds lower down when the 
ready paffage of a well offers, and there affeCts the 
water contained in it; puts it into an intefrine vi
bration, fo far as to foul it, and raife mud from 
the bottom. 

It may feem difficult to conceive, how a large 
portion of the earth's furface fhould be thus capa
ble of eleCtrification. This difficulty is lelfened 
by reflecting on the nature of electricity, and of 
the eleCtrical, ethereal fluid, pervading all things : 
how it is excited by the little motion of a fmall 
revolving glafs globe. By this we eleCtrify the 
moft folid bodies, to the greatefi: difrance, and 
with a velocity equal to that of lightning. 

We muft conceive, that when the electric fhock 
is communicated to one part of the earth, it ex
tends itfelf proportionably to the force of the 
!hock, and to ·the quantity of eleCtrified furface; 

an cl 
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and to the quality of the matter more or lefs fu{.. 
ceptible of it, more or lefs apt to propagate it. 

Set 1000 men in a row; let every one commu-, 
nicate with thofe next him, by an iron wire held in 
their hands : On an electrical fuock they all feel a
like, at the fame infl:ant; and this gives a very 
good idea of the earthquake. 

When the earth is broken up in any large de· 
gree 'tis by the fea fide, where fometimes on a 
bold fuore, whole fl:reets tumble into the fea or 
into the gaping earth, now falling into the fea, as. 
the ker- and cuftom-houfe at Lifoon : fometimes 
on a flat and fandy fhore, whole ftreets are rolled 
along the level into the fea. 

I am not fenfible of any real objection againft 
our hypothefis. As to the eleventh of ms pofitions 
or circumftances ; it feems true that earthquakes 
are more frequent in Italy, near V efuvius, and by 
./Etna in Sicily : And the caufe feems apparently 
owing to thofe volcanoes, but not fo from true 
reafon. This has given the great prejudice to 
the judgment of the curious, even at this day : 
But confider the matter impartially, and it will ap
pear fo far from being a ftrong argument in fa 
vour of fubterraneous eruptions, that it ought to 
be efteemed a convincing proof of the contrary • 
and moft cogent in favour of my principle. We 
have but thefe two or three volcanoes on one 
qt1arter of the globe, and two of them toward 
the warmer climate of it ; whereas earthquakes ; th 
are innun1erable, efpecially in warmer clirnes. .. in th 
That there are no volcanoes, no difcharges of fire tnofe 

and fmoke for a continuance, and abundance, after 
J earth-
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earthquakes ; no fufpicions of it ei her from fiaht 

b 

or fmell, as. we know by innumerable examples, 
as well as In our own country, and experience; 
is demonftration, that this is not the caufe. If 
the volcanoes were the real c:mfe of earthquakes, 
we ought affi.1redJy to expect, that in the countries 
thereabouts, the earthquakes ought to be far more 
extenfive than thofe in other countries, where ar 
no volcanoes ; but this is altogether contrary to ex
perience. For, as the celebrated naturalift Buffon 
obferves, fuch are not extenfive, as are near ./Etna 
and Vefuvius. He further adds, fpeaking, among 
many others, of a volcano in the ifland of crer
Jtate e, " that this burning gulph is Iefs agitated 
" wheo the air is caln1, and the feafon mild, than 
" ip ftorms and hurricanes : (adding) this con
'' firms what I have faid in my foregoing dif
" courfe; and it feems evidently to prove, that 
" the fire which n1akes volcanoes, comes not 
'' from the bottoms 9f mountains, but from the 
" tops, or at leaft from a very little depth .; and 
" that the hearth (or floor) of the fire is not far 
" from the fummit of the volcanoes; for if th"s 
" was not the cafe, great winds could not contri
" bute to their conflagration." And this in 
general is a corroborative proof of my whole hy· 
pothefis. For there can be no great fire in th. 
earth, where there is no great conveyance of air. 

We have one volcano in the cold region of Ice
land ; there is fometimes an earthquake there : 
but in the countries of that northern latitude, 
and thofe of leffer, 'tis obvious in all hi~ory, that 

~ Hifioire Naturellc. tom. I. P· so&. 
earth-
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earthquakes are lefs frequent than in the more 
fouthern. Therefore 'tis eafy, and very natural 
to conclude, from all confiderations weighed to
gether, that thefe volcanoes help to put the earth 
about them, into that vibratory fl:ate and condi
tion .of eleCtricity, which is the requifite in my 
hypothefis ; and by that means only, promote a 
frequency of earthquakes there. 

In fo furprizing an effect as an earthquake, 
and fo unaccountable a caufe as eleCtricity, a caufe 
but recently confidered, or known, is it to be 
wondered at, if fome difficulties occur ? can we 
yet pretend to unriddle an the fecrets of electricity, 
though we know forne ; and in my apprehenfion 
are fufficiently clear as to the efficient before us ? 

Some objeCtions there are, not infuperable. For 
infl:ance ; in eleCtrical experiments the ihock is 
fingle, and momentary ; but earthquakes are felt 
for fome few minutes. 

To anfwer which, we need not urge how fear 
and frights multiply and magnify objects and ap
pearances : but fu ppofe the vibrations laft two 
minutes, there can be no comparifon between our 
little apparatus in experiments, and the fl:roke 
upon feven hills, whereon Lijbon was built. The 
vibrations of mufical fl:rings are in proportion to 
their length, and thicknefs : the fatne of bells, 
and the like. There is no corn parifon between 
the fnap in our little experiments, and a ihock up
on the globe of the earth ; whence the horrible 
noife rolling from one eminence to another : as in 

. the air the thunder is re· echoed from one cloud to 
another. 

Again, 
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Again, fome find difficulties from apertures in 
the earth, and finkings into the fea, as is the cafe 
of the key of Lijbon, and the like : So as to 
mountains opening, and rivers of water ouihino-

o 0 
out. I profefs thefe inilances move me not in 
the Ieaft, to derive them from the bowels of the 
earth. The electrical ftroke from the atmofphere 
muft divide a key, and pufh it into the fea, or a 
ftreet that ftands on a cliff; as it divides rocks~ 
cliffs, mountains ; and tumbles them down, as in ' 
the cafe of Whit efto;u cliff Yorkjhire, in I 7 55. 

Some may object, that if the earth was eleCl:ri .. 
fied on an earthquake, every perfon ought to feel 
it ; as when touched in the electrical experiments. 
But we know, the perfons in a room where fuch 
experiments are tried, are not necelfarily electri ... 
fied. Yet we find in earthquakes, in fact, many 
affected, as if electrified, with ficknefs : And all 
kind of animals are fully fenfible of it, and ex
tremely difturbed. 

Sometimes the cafe of Herculaneum, and fuch 
fancied accidents are quoted, as places funk by 
force of an earthquake. But this is an erroneous 
pofition. The city remains entire. It was not 
fhaken in its laft cataftrophe, but buried in lava 
poured upon it from mount V efuvizu. Thefe, and 
fuch like, are little objections, which it is not worth 
while to be elaborate in anfwering ; as having no 
foundation on principles of philofophy. 

May I, 1753, I received a letter from Peter• 
borough, by order of the literary fociety there, 
with an account of a wotnan at Sutton by Wansfordt 

T wl:o 
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, who had been quite deaf for two years laft paft, 
but was perfeCtly reftored to her hearing on Sunday 
September 30 preceding, being the day of the earth
quake there. She found herfelf reftored half an 
hour before the fhock. • 

April 1 7 5 I, we had an account from Edinburgh 
of a perfon reftored to the ufe of fpeech, from a 
refolution of the nerves, by eleCtrifying. His 
name Robert Mowbray • . Thefe and many like cafes 
confirm our reafoning. 

Though the power that produces thefe amazing 
ftruggles in the elements, be manifeftly one, and 
the fame ; yet it admits of fome difference in its 

r aetion; not only as it may be n1ore or lefs forci
ble, of more or lefs extent, or as to the different 
object of its aCtion, but likewife in its manner. 
And this points out fome names of diftinB:ion, 
which are at leaft ufeful, in all parts of learning 
and philofophy. 

1. We may therefore denominate one of thefe 
appearances, the air.- quake. . This fhews itfelf only 
in the air, in a m oft horrible rurr\bling noife, like 
many cannon let off, echoing from one hill to an
other. It may be called terreftrial thunder. The 
earth feels not its· force, or but !lightly, or parti
ally, here and there ; muft not be in a proper 
eleCtric ftate, and therefore not fully fufceptible 
of the fhock. This is owing to a preceding rainy, 
moift feafon : which is always adverfe to elec
tricity. 

A loud cl9-p of thunder in the atmofphere. may 
be heard over a circle of -s-oif' miles diameter. 
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The fame clap difcharged at the furface of the 
earth the r ft of Augufl laft ( r 7 55) was heard all 
over the counties of Lincoln and Rutland, and part 
of all the circumjacent counties. It arofe to an 
earthquake, wherever the ground was in a proper 
difpofition for it more or lefs. They that can fup
pofe this phenomenon to a rife from under-ground; 
are not to be argued with. 

2. A fecond kind we rnay call a water-quake ; 
which exerts itfelf in the air and water, as this on 
Nroember I, with us ; caufing a m oft vehement 
agitation of that element, lifting it up, and throw
ing it down by pulfes, toiling it over the banks of 
tanals, whirling about fhips and boats, 1hakingf 
and dafhing them one againft another, ftirring up 
the water from the very bottom, raifing it from 
the bottom of wells, and the like. 

This appearance occurs in the middle of the 
ocean : on the land here and there, accompanied 
with real 1hocks of an earthquake, wherever 
the earth is in an electric ftate. This phe,.. 
nomenon muft acknowledge the fame aerial 
origin. 

The water is a ready object of its force, both 
from its mobility, and from its folidity. It 
chofes to run up rivers, to any length ; to 
run along the fhores, as ready conductors, ac
cording to our laft pofition. They that can 
fancy fubterraneous boilings, like a culinary 
fire, under all the canals, lakes, rivers, fea
fhores, and the ocean, affected at the fame 
time, over a quarter of the globe, efpecially 
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in the veffels of water prepared for brewing, are 
not to be argued with. 

We are to conceive, that the electric power 
falls furiouily upon water, by reafon of the 
extreme folidity of the component particles of 
that mofr wonderful fluid element : whofe foie 
property it is, of all matter, to be abfolutely 
incon1preffible. Hence it more readily attracts, 
and affifrs the vehemence of the elemental, elec
tric fire. Hence it fo readily falls on rocks, 
mountains, fteel, folid buildings, metals, the 
bones, and joints of animals, and whatever is of 
the m oft fpecific gravity. 

This therefore caufes a thump at the bot
tom of a fhip at fea, as if fl:riking on the ground; 
this !hakes, and quivers the xnafts, like an afpen 
leaf. 

3· The third diverfity we call properly the 
earthquakes : a tremor of the furface of the 
earth, accompanied with the two preceding, efpe
cially the .fir£1:, the rumbling noife. Thefe un
dulations are boundlefs, as to fpace, time, or 
violence, as far as the . earth is prepared to re
ceive them. For if a mufical fhing be not 
rightly ftretched, it has no tone. So a wire, 
In electrical experiments, never fo far extend
ed, receives the touch, through its whole length. 

It cannot be hard to obferve, that all confi
~erations 1fhew the impoffibility of a fire under
ground, perpetrating thefe dire calamities of 
earthquakes. The like as to the agita~ion in the 
waters, which was perceived even in great veffels 
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of water for brewing : and more, even in lead 
when in fufion, at that fame inftant of time, as I 
was credibly informed. 

We muft likewife affirm, that the fire and 
fmoak of volcano's, is the effect of the electric 
ftroke, not the caufe. The great noife is pre
lufive of the fire, that kindles their component 
fulphurs, at the very fummit ; like a match of 
brimftone ftruck by a flint and fteel. Nor can 
there be any fire, low in the earth, where there 
is no conveyance of air, no more than in an ex
haufted receiver. And though fires are found in 
the bottom of coal-mines, and the like, where the 
air can defcend ; yet we never hear of earthquakes 
caufed by them. 

4· A fourth kind, I hold to be what we 
vulgarly call a water-fpout, which is feen both 
on the water, and on the land. 'Tis a partial 
exercife of the aereal power, that lifts up the 
water in the ocean, rivers, wells, canals. A 
fingle vortex or column, fometimes vifible, of a 
great height. 

In the accounts from Cadiz and other placess 
the water is feen coming from the great ocean, 
like a mountain, and when at the ihore, co
vering the land : and n1any of thefe like columns 
or ridges 50 or 6o foot high, more or lefs, fuc
ceeding one another. The like appearance, cte
teris paribus, in lakes, canals. All thefe are owing 
to the fame aereal power that makes the water
fpouts. 

All 
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Thefe four kinds proceed all from the fame 

caufe, under fome different circumftances, fingle 
or complex, greater or leffer. The rationale 
of them we le~ve to further difquifition, con
tent to point out fome of them, and enumerate 
their fpecies. 

We have feen univerfally that earthquakes 
and agitations happen in a ferene fky. We 
have alferted their caufe to be eleClrical ftrokes 
from the atmofphere, the fame as thunder and 
lightning. Now that thunder and lightning which pwm 
produces earthquakes, is found in a clear fky, free lrnnsc 
fro1n clouds, was known to that great genius Horace, 
_as appears very fairly fron1 Ode XXXIV. of his 
firft book ; but not commonly underfi:ood, from 
want of a true pointing. Th 1s, 

-Namque Diejpiter 
lgni corufco nubila dirvidens 

P lerumque ; per purum, tonant es 
Egit equos, volerremque currum 

C?2Jto bruta tellus, et vaga jlumi11a, 
c)uo St)''C et inviji horrida :r eenari 

Sedes, Atlanteufque finis 
Co1tcutitur. 

A comma is ufually put after the word di·vl .. 
~lens, but erroneoufly. Mr. Baxter difcerned it 
ought to be after the word plerumque, other· 
wife 'tis not agreeable to that good fenfe we 
ought to find in our poet : and it now ihews 
tl}at he was a philofopher too. 



EARTH~UA. E S. 279 
faa.e It may be thus tranflated, and accommodated 

from 

to the prefent times. 

-For hitherto great Jove, 
Who o'er the clouds his thundring chariot drove : 
Of ate his fie cefl: lightning h s been feen 
To dart i1npetuous thro' the fky fetene. 
The folid earth an awful tren1or feels, 
The rivers dance before his chariot wheels: 
To Afric's fhores the rapid ihock extends, 
E'en to the dreadful Stygicm cave defcends ; 
The yawning reahn of 'I' .enarus appear;s, 
Awakens confcience wirh unufual fears. 

PI AE· 
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PHAEOMENA 

O .F THE 

Great E A R T H Q u A K E 

0 f November I, I 7 55, in various parts of the 
Globe. 

E U R 0 PE. 

In GREAT-BRITAIN and IRELAND. 

BARDFIELD, Effex. The waters in ponds 
greatl.y agitated between ! I and 12 in the 
mormng. 

BARLBOROUGH, Derby.fhire. Between I 1 and 
12, in a boat houfe on the weft fide of a large 
body of water, called Pibley Dam, fuppos'd to 
cover at leaft thirty acres of land, was heard a 
furprizing and terrible noife, and a large fwell of 
water came in a current from the fouth, and rofe 
two feet on the fioped dam head at the north end 
of the water. It then fubfided, but returned again 
immediately, though with 1efs violence. The wa-
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tcr continued thus agitated for three quarters of 
an hour, but the current grew weaker and weaker, 
till at lafl: it entirely ceafed. During this dif
turbance, not a breeze of wind was heard, nor a 
wave feen upon the furface. A hardy young fel
low was fent to the boat-houfe to fee if any beafi: 
was there plunged in the water, but was fo :!hock'd 
with the noife, and by the boats tumbling about 
and beating againft the fides of the houfe, that 
when he returned he was not able, at firft, to give 
a rational anfwer to any quefi:ion that was afked 
him. When all was fiill and quiet, it appeared 
by a ftake w hi eh had been drove down in the pond 
when the boat-houfe was built, that the water on 
that fpot had rifen about eight inches. 

BacKING, Effex. The fame as at Bardfield. 
BusBRIDGE, Surrey. (near Godalmin) At half 

an hour after ten in the morning, the MTeather be
ing remarkably ftill, without the leaft wind, in 
a canal near 700 fe,et long, and 58 feet broad, 
with a finall fpring confl:antly running through it, 
a very unufual noife was heard at the eaft end, and 
the water there was obferved to be in great agi
tation ; it raifing it fe1f in a heap or ridge in the 
middle, which extended length-wife about 30 
yards, and between two and three feet above the 
ufual level : After which the ridge heeled or vi
brated towards the north fide of the canal, with 
great force, and flowed above eight feet over the 
grafs walk on that fide. On its return back into 
the canal, it again ridged in the middle, and then 
heeled, with yet greater force, to the fouth fide, 
and flowed over its grafs walk; during which 

latter 
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latter motion, the bottom on the north fide was 
left bare of water for feveral feet wide. The wa
ter being returned a fecond time into the canal, 
the heelings grew Iefs and lefs, yet fo fl:rong as to 
make it flow feveral times more over the fouth 
bank, which is fomething lower than the other. 
In about a quarter of an hour after the firft ap
pearance, the water became quiet and fi11ooth as 
before. During the whole time there was a great 
perturbation of the fand from the bottom, with a 
noife like to that of water turning a mill. The 
higheft part of the walK, over which the water 
flowed, was about 20 inches above the water.leve1. 

o motion was taken notice of in tne water at 
the weft end of die canal. 

CAVERSHAM, Oxfordjhire. ~near Reading) Peo
ple were alarmed with a; very great noife about 1 I 

in the morning, as if part of their houfe had been 
falling down : Upon examination however it did 
not appear, that the houfe was at all damaged ; 
but a vine which grew againft it was broken off, 
and two dwarf trees were fplit. 

CoBHAM, Surrey. Between 10 and I I, a perfon 
was watering a horfe in hand, at a pond fed by 
fprings, which had no current. Whilft the horfe 
was drinking, the water ran away from hin1, and 
moved towards the fouth with fwifmefs, and in 
{uch a quantity, as left the bottom of the pond 
bare; then rettlrned with that impetuofity, which 
made the man leap backwards, to fecure himfelf 
from its fudden approach. It went back again 
to the fouth, with a great fwell, and returned 
agam. Its rife was above a foot. The ducks 
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were alarmed at the firft agitation, and flew all 
inftantly out of the pond. There was a particular 
calm all this time. 

CoNISTONE-WATER, Cumber/and. (a lake about 
five miles in length) A ferry man ftand"ng at 
their landing place, as he gueffes about 10 in the 
morning, was furprized to fee the water flow 
above a yard upon the bank when there was not 
the leaft wind, and the water quite calm ; and 
continued its motion backwards and forwards 
about five minutes. The perpendicular rife might 
be about a foot. 

CRANBROOK, Kent. The people were very 
much alarmed and fancied they felt an earthquake. 
The waters of feveral ponds, in this a~d the ad
jacent pariihes, were in fuch motion, that they 
overflowed their banks, and then returned back, 
and overflowed the other fide. 

CoRK, Ireland. At 36 minutes after 9 two 
.fhocks of an eaDthquake were felt at about half a 
minute's interval : The limits of the places af
fected were, fouthward, Watergate-lane, Chri.ft
church-lane, and Playhoufe-ftreet; northward, Broad
lane, Coal-fi<!:,tay, and Draw-bridge. 

CRESTON-FE RR Y, Devon. (a n1ile fouth-eaft 
of Plymouth) About 4 in the afr rnoon, aln1oft 
immediately after high-water, the tide made a 
very extraordinary out, or recefs, and left two 
laden paffage-boats, at once, q 1ite dry in the 
mud, though they were, a minute or two before, 
in four or five feet water. In lefs than eight mi
nutes the tide returned with the utmoft rapidity, 
~nd floated both the boats again, fo that they had 

fix 
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fix feet water. The fea funk and fweUed, tho' 
in a much lefs degree, for near half an hour lon
ger, and at the next morning's tide there, feveral 
very large furges, which drove fhips from their 
moorings, broke fome of the hawfers, and twirled 
velfels about in a very odd manner. 

CRUNILL-PASSAGE, Devo1t. Over an arm of 
the fea, about two miles weft of Plymouth, the 
fame phrenomena were obferved, as at Creflon-Ferry. 

DuNSTALL, Suffolk. (near Bury) The water of 
a pond rofe gradually, for feveral minutes, in the 
form of a pyramid, and fell down like a water
fpout ; whereas other ponds thereabouts had a 
fmooth flux and reflux, fron1 one end to the other. 

DuRHAM city. (near it) About half an hour after 
10, a gardener was alarmed by a fudden ru!hing 
noife from a pond ; as if the head of the pond had 
broken down: when cafting his eye on the wat~.r, 
he faw it gradually rife up, without any fluCtuating 
motion, till it reached a grate, which ftood fome 
inches higher than the common water-level, thro' 
which it difcharged itfelf for a few feconds. Then 
it fubfided as much below the mark it rofe from, 
as it was above it in the greateft elevation, and 
continued thus rifing and falling about fix or feven 
minutes, making four or five returns in about 
one. The water ftill continued to have fome 
commotion, but it was nothing confiderable. The 
ebb and flow were each about half a foot in the 
perpendicular. 'I'he pond is about 40 yards long, 
and 10 broad. 
. EARLY-couRT, Berks. (near Reading) About 
1 I o'clock, a gardener ftanding by a fifh-pond, 
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felt a mofl violent trembling of the earth, which 
lafted upwards of fifty feconds : Immediately af
ter which, ·he obferved a motion of the water, 
from the fouth end of the pond to the north end, 
leaving the bottom on the fouth end altogether 
without water, for the fpace of fix feet. It then 
returned, and flowed at the fouth end, fo as to 
rife three feet up to the fiope bank, and imme
diately went back again to the north, where it 
likewife flowed three feet up the bank: And in 
the time between the flux and reflux, the water 
fwelled up in the middle of the pond, collected 
in a ridge, about 20 inches higher than the level 
on each fide, and boiled like a pot. This agi
tation from fouth to north, and from north to 
fouth alternately, lafted about four minutes; and 
there feemed to be little or no motion in the di
reB:ion of eaft and weft, the weather being per~ 
feB:ly calm during the whole time. 

EAsTHWAITE-WATER, Cumber/and. (a lake 
about a mile and a half in length, near Hawkef
head) A like agitation, though in a lefs degree, 
and fhorter continuance, as at Coniflone-water, and 
at the fame time. 

EATON-BRiocE, Kent. In a pond, about an 
acre in fize, a dead calm, and no wind il:irring, 
fome perfons heard a noife, and imagining fame
thing had tmnbled in, ran to fee what was the 
matter; when, to their furprize, they faw the 
water, open in the middle, fo that they could fee 
a poft a good way down, almoft to the bottom, 
and the water dafhing up over a bank about two 

foot 
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foot high, and perpendicular to the pond. This 
it did feveral times, making a great noife. 

ENFIELD, Middlefex. Agitations on the water. 
EYAM-EDGE, Derby/hire. (in the Peak) The 

overfeer of the lead mines, fitting in his writing 
room, felt, about I I o'clock, one fhock, which 
very fenfibly raiied hin1 up in his chair, and caufed 
feveral pieces of liine or plaifter to drop from 
the fides of the room. The roof of it was fo 
violently !hook, that he imagined nothing 1efs 
than the engine fhaft was run in; whereupon he 
immediately went to fee, and found the fhaft open, 
and all things about the fpot in their proper or
der. In the n1orning, coming through a field 
about 300 yards from the mines, there was no
thing uncommon to be feen, but in his return at 
evening he obferved a cleft about one foot deep 
and fix inches over ; its continuation from one 
end to the other, was near I 50 yards, being pa
rallel to the range of the vein on the north fide. 
Thefe were the moft remarkable circumftances 
which happened on the furface of the earth. 

Two miners at the aforefaid time were em
ployed carting, or drawing along the drifts, the 
ore and other minerals to be raifed up the fhafts. 
The drift, in which they were working, is about 
120 yards deep, and the fpace from one end to 
the other 50 yards, or upwards. He at the end 
of the drift had juft loaded his cart, and was 
drawing it along, but was fuddenly furprized by 
a fhock, which fo terrified him, that he imme
diately quitted his employment, and ran to the 
weft end of the drifc to his partner, who was not 
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lefs terrified than himfelf. They durft not attempt 
to climb the fl1aft, left that fhould be runninO' 

• b 

in upon them, but confulted what means to take 
for their fafety. Mean while they v!ere alarmed 
by a ili.ock much more violent than the former; 
which put them in fuch a confternation, that they 
both ran precipitately to the other end of the drift. 
There was another miner working at the eaft end 
of the vein, about 12 yards below their level, 
who called out to them, imagining they were in 
danger of being killed by the fhafts running in 
upon them, which he fuppofed was the cafe; and 
told them, if by any means they could get down 
the fhaft to him, they would be more fecure, be
caufe the cavity, where he was working, was en
compaifed with folid rock. They went down to 
him, where after obferving they had neither of 
them received any misfortune, he told them that 
the violence of the fecond fhock had been fo 
great, that it caufed the rocks to grind one upon 
another. His account was interrupted by a third 
fuock, which, after an interval of four or five 
minutes, was fucceeded by a fourth ; and about 
the fan1e fpace of time after, by a fifth ; none of 
which were fo viole 1t as the fecond. They heard 
after every fkock a loud rumbling in the bowels 
of the earth, which continued about half a mi
nute, gradually decreafing, or feeming at a grea
ter diftance. They imagined, that the whole fpace 
of time, from the firft fhock to the laft, might 
be about 20 minutes ; and they tarried about ten 
minutes in the tnine, after the lafr !hock. As they 
went along the drifts, they obfer~-ed, that feveral 

piecei 
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pieces of minerals were dropped from the fides 
and roof, but all the ihafts remained entire, with
out the leaft difcompofure: The fpace of ground 
at the aforefaid mines, wherein it was felt, was 
96o yards, which was all that was at that time 
in workmanihip. 

FINCHINGFIELD, Effex. Between I I and 12 

the water of a pond, which has no communi
cation with any river, ran up hill into a ditch. 
Juft before the agitation of the water, the geefe 
in the pond fcreamed vehemently. 

FRAMLINGHAM, Suffolk. (near Ipfwich) A 
large pond was greatly agitated. 

GAINSBOROUGH, Lincoln/hire. The water in 
this port rofe five or fix feet, and fell again in a 
minute or two. 

GuAVA'S-LAK.E, Cornwal. A ketch of war 
veered round upon her anchors, keeping her head 
by turns to the flux and reflux; and in the decline 
of the commotion they hove the log to eftimate the 
velocity of the water, and found it to run at the 
rate of feven miles in an hour. 

GuiLFORD, Surry. (near it) In a mill-pond, a 

great f well and agitation of the water was ob
ferved by a perfon who ftood over it all the while, 
on a bridge; and in a back ftream it was very 
confiderable, and can1e with violence againft the 
bank, but no fenfible reflux was obferved. 

HEYLE, Cornwal. (a little harbour about four 
n1iles north of the Mount, on the Severn fea) The 
agitation did not make its appearance, ti 1I an 
hour or little n1ore after the el:Jb began, or about 
..~r in the afcernoon, which is eafily accoun ed for 
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(fays the obferver) by the circuit of land at the 
extremity of the county, which the fwell muft 
have made before it could reach into the north 
chanel to St. Ives and Heyle. In this inland half
tide harbour it continued vifible but an hour and 
half; the greatefl: flux was about the middle of 
that time, the furge being then feven feet high ; 
but in general it rofe and fell but two feet only ; 
owing, as he fuppofes, to the force and quantity 
of water being broke in its advances into fo re
tired a creek. 

HoRSMANDEN, Kent. The fame phrenon1ena 
as at Cranbrook. 

HuLL, Yorkjhire. The fan1e as at Gain/bo-
rough. ..., 
' HuNSTON, Norfolk. 'fwo gentlemen went out 
a 1hooting on the fea-fhore, and were in gre2.t 
danger of being drowned by the fea's fudden flow
ing before its ufual titne. 

Sr. IvEs, Cornwal. (at the peer) The water rofe 
between eight and nine feet, and floated two vef- 
fels, before quite dry, but all fmooth ; no iea 
broke. 

KINSALE, Ireland. Between the hours of two 
and three in the afternoon, the weather being very 
calm, and the tide near full, a large body o 
water fuddenly poured into the harbour, with fuch 
rapidity, that it broke the cables of t\vo floops, 
each moor'd with two anchors, and of fevend 
boats lying between Scilly and the town; which 
were carried up~ then down the harbour, with 
a velocity far exceeding that of a fhip or boat, 
though favoured with all the advantageous cir-

U cumftances 
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cumfl::ances of tide and wind, in any degree or rlters' 
violence : But j uft at the time that univerfal m if- ~ollow; 
chief was thought unavoidable by all the veffels rofe fix ( 

running fowl of one another, an eddy whirled ~:oflded 
then1 round feveral times, and hurried them back d fian~ 
again with the fame rapidity. This was feveral 
times repeated ; and while the current rufh.ed up 
at one fide of the harbour, it poured down with 
equal violence at the other. A veffel that lay all 
this time in the pool, did not feem to be any ways 
affeCted; nor was the violence of the currents 
n1uch perceived in the deeper parts of the harbour, 
but raged with mofr violence on the flats. The 
botton1 of the harbour, which is all a llab, was 

r: much altered, the mud being wafhed from fome 
places, and depofited in others. The perpendi
cular rife of the water at one quay was meafured 
five feet and a half, and is faid to have been much 
higher at the market quay, which it overflowed 
and powered into the market-place with fuch ra
pidity, that fome who were on the quay, imme
diately ran off, on the firft rife of the water, but 
could not do it with expedition enough to prevent 
their being overtaken, and up to the knees. The 
agitations of the water were communicated fome 
miles up the river, but, as in the harbour, were 
moft perceivable in the fhalloweft places. The 
fucceffive rifings and failings of the water feemed 
to continue about ten minutes, and then the tide re
turned to its natural courfe. Between 6 and 7 in 
the evening the water rofe again, though not with 
fo great violence as before; and it continued al
ternate ebbs and flows till 3 in the morning. The 

waters 
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waters did not rife gradually at firft, but with a 
hollow and horrid noife rufhed in like a deluge

1 
rofe fix or feven feet in a minute, and as fuddenly 
fubfided : It was as thick as puddle, very black, 
and ftank intolerably. By different accounts the 
water was affected in the fame manner, all along 
the coaft, to the weftward of this harbour. 

LANDS-END, Cornwal. The commotion of the 
waters was perceived there. 

LEE, Surrey. (in Whit!ty parifh) A canal or 
pond was fo violently agitated, that the gardener, 
on the firft appearance, ran for help, thinking a 
number of otters were under the water deftroying 
the fiih. 

LocH-KETERlN, Scotland. Agitated at the fame 
time as Loch-Lommond, which fee. 

LocH-LOMMOND, Scotland. At half an hour 
paft nine in the morning, all of a fudden, and 
without the leaft guft of wind, the water rote againft 
its banks with great rapidity, but immediately re
tired, and in five n1inutes time fubfided, till it was 
as low in appearance, as any body then prefent 
had ever feen it in the greatefi: fummer drought ; 
and then it inftantly returned towards the fhore, 
and in five minutes time rofe again as high as it was 
before. The agitation continued at this rate till 
fifteen minutes after ten the fame morning, taking 
five minutes to rife, and as many to fubfide; and 
from fifteen minutes after ten, till eleven, every 
rife came fomewhat Jhort in height of that imme
diately preceding, taking five minutes to flow, 
and five to ebb, untill the water was fettled, as it 
was before the agitation. The height to which 

U 2 the 
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the loch rofe perpendicular, was meafured and 
found to be two feet, four inches. 

Locn- LONG, ScDtland. Agitated at the fame 
time as Loch-Lommond, which fee. 

LocH-NEss, Scotland. At half an hour after 
nine, a very grcJ.t agita~ion of the waters was feen 
by divers perfons ; and about ten the river Oich, 
which lies on the north fide of fort Auguflus, and 
runs from weft, into the head of the loch, was 
obferved to fwell very much, and run upwards, 
from the loch, '\\ ith a pretty high wave, about 
two or three feet higher than the ordinary furface, 
with a pretty quick n1otion againft the wind, and 
a rapid ftream, about two hundred yards up the 
river ; then broke on a ihallow, and flowed about 

r three or four f cct on the banks, on the north fide 
of the river, and returned again gently to the 
loch. Tt continued ebbing and flowing in that 
manner for about an hour, without any waves fo 
remarkable as the firft, till about eleven o'clock, 
when a wave higher than any of the refr came up 
the river, and, to the great furprize of all the 
fpeCtators, broke with fo much force on the low 
ground, on the north fide of the river, as to run 
upon the grafs up\vards of thirty feet from the 
river's bank. Loch nefs is about twenty miles in 
length, and from one to one and a half mile broad; 
bears from fouth-weft to north-eaft. It is vaftly 
deep, its foundings in many places being from 
one hundred~ to an hundred and thirty-five fathom, 
which is greatly below the. level of the fea at In
vernefs. lts fides are n1oft part rocky, and it 
doepens immediately from them. .'\.bout three 
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mufket-fhot from the river Oicb it n1eafures about 
one hundred and twenty fathom in depth. There 
was no extraordinary muddinefs obferved in the 
water, upon this occafion, though it did not ap
pear quite fo clear as ufual. The morning was 
cold and gloomy, and a pretty brifk gale of wind 
b1owed fi·om weft-fouth-weft. 

LuToN, Bedfordjhire. The water of a pond 
was ftrong1y agitated, and feveral times overflowed 
its bank.s on one fide, and ebbed fix feet on the 
other;. this was between ten and eleven in the 
mormng. 

MEDHURST, Sujfex. In a mill-pond, the fwell 
of the water, rolling towards the mill, was fo re
marl<able, that the miller imagined a fiuice had 
been opened at the upper end of the pond, and 
had let a back water into it ; but UFon fearch it 
was found fhut as ufual: Upon its retreat, it left 
fome fifhes upon dry land. Below the mill the 
[well of the water was fo great, as to drive the 
fiream upwards, back into the conduit of the mill. 
The pond in lord Montacute's park, in the neigh
boUI·hood, was like" ife greatly agitated' at the fame 
time. 

MouNTS-BAY, Connval. A little after two in 
the afternoon, the weather fair and calm, as it 
had been for fix days before, the barometer un
ufually high, the thermometer about temperate, 
and the little wind there was, at north-eaft, there 
happened here, and the parts adjacent, the moft 
uncommon and violent agitation of the fea ever 
remembered. .Nbout half an hour after ebb, the 
fea was obfervcd at the l¥1ount-pier to advance 

I-1 3 fuddenly 
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fudden]y from the eaftward. It continued to fwell 
and rife for the fpace of ten minutes; when it 
began to retire, running to the weft, and fouth
weft, with a rapidity equal to that of a mill
ftream defcending to an undedhot wheel : It ran 
fo for ten min\.ltes, till the water was fix feet lower, 
than when it began to retire. The fea then began 
to return, and in ten minutes it was at the be
fore~mentioned extraordinary height: In ten mi
nutes more it was funk as before, and fo it conti
nued alternately to rife and fall between five and 
fix feet, in the fame fpace of time. The firft 
and fecond fiuxes and refiuxes were not fo violent 
at the Jvfount-pzer as the third and fourth, when 
the fea was rapid beyond expreffion, and the al
terations continued in their full fury for two hours: 
They then grew fainter gradually, and the whole 
commotion ceafed about low water, five hours and 
a half after it began. At the mount the fifher
Jnen got to their boats, then riding off the pier, 
as foon as the commotion was obferved, conclu
ding that a violent ftorm was at hand : They were 
no fooner on board, than their boats were heaved 
in with the furf; but they were no fooner in the 
pier, and ftruggling to fecure themfelves and 
boats, as much as their aftonifhment would per
rnit, than their boats were hurried back again, 
through the gap or mouth of the pier, with in
credible velocity : When they had gone off as far 
as the reflux detern1ined, they were carried in, 
and out again, with q.n impetuofity, which no 
ropes could withftand, and which would have 
deftroyed both men and boats im1nediately, if in 
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their paffag~ they had touched the leaft fi:one of 
the pier. What preferved them, was not the rud· 
der, or the oar, but the fame ftream an-i curren , 
which put them in danger; for it had neither in 
or out-let but through that narrow gap, and 
therefore fet in direEtly, and out. 

MousHOLE- PIER, Cornwal. (in Mounts-bay) 
The agitations of the fea did not materially diffe.t: 
from thofe at Newlin pier. 

N ETTLEBED, Oxford/hire. A refervoir there call
ed Wombone-pond, was found quite empty of water, 
the bottom having funk within the earth and' 
left an unfathomable cavity. It had been obfer
ved to be full at eight o'clock the night before. 
, NEWLIN-PIER, Cornwal. (a mile weft of Pen
zance) The flux was obferved to come in from 
the fouthward, the eafi:ern current (fays the cu
rious obferver) being quite fpent. It was nearly 
at the fame time as at Mounts-bay and Penzance, 
but in a manner fomewhat different ; it coming 
on like a furge or high crefted wave. The firit 
agitations were as violent as any ; and after a few 
advances and retreats, at their greatefi: violence, 
in the fame fpace of time as at the lv'Iozmt, the fea 
grew gradually quiet, after it had rofe, to the 
infinite amazement of the fpeB:ators, ten feet per~ 
pendicular at leafi:: This is five feet more than 
at the Mount-pier, and two feet more than at Pen
zance, attributed, by the obferver, to the angle 
or creek in which Ne1.olin lies; wherein the waters 
were refifted, and accumulated by the fi:raitnefs cf 
the 1hores, and the bent of the weftern land ; 
whereas at Penzance the water~ were lefs confined, 

U 4 and 
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and confequently could not rife fo high ; but at 
the Mount (at that time an iQand) the fea had full 
room to fpread, and difperfe it felf, and there rofe 
leaft of all. See Penzance. 

0ICH, river, Scotland, greatly agitated. See 
Loch-Nefs. 

PEERLESS-POOL, i'diddlefex. (in Old-flreet pa
rifh, near London) Between the hours of ten and 
eleven in the morning, one of the waiters there 
being engaged with his fellow-fervant, in fc,me 
bufinefs, near the wall inclofing the ground which 
contains the fiih-pcnd, and accide tally cafting 
his eye on the water, was furrxized to fee it greatly 
moved, without the leaft apparent caufe, as the 
air was entirely calm ; he called to his companion, 
who was equally ftruck with the fight of it. 
Large waves rolled to and froin the bank near 
them, at the eafr end, for fome time, and at laft 
left the pond dry for feveral feet, a.:1d in cheir re
fiLL" overflowed the bank ten or twelve feet., as they 
did the cppofite one, which was evident from the 
wetnefs of the ground about it. 1"'his motion 
having continued fi\re or fix minutes, the two 
w~iters ftept to the cold bath near the fifh pond, 
but no motion was by them obferved in it, nor by 
a gentleznan who had been in it, and was then 
drewng, and who went immediately with the waiters 
to the fifh-pond, and was a third witnefs of the ' 
:1gitation there. When all had ceafed, thefe three 
went to the p1eafure bath, between which and the 
fifh-pond the cold bath is fituated; they found it 
then motion1efs, but to have been agitated in the 
!ame manner with the fiih-pond, the water leaving 
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outat plain marks of its having overflowed the banks, 
tdfull and rifen to the bllfhes on the fides of them. 
rerofe PENZANCE, Cornwal. The pier lies three miles 

weft of the M~mt, and the reflux was firfi: obferved 
~ here forty-five minutes after two: The influx came 

on from the fouth-eaft, and fouth fouth-eaft: Fr01n 
tl ~a· whence the obferver gathers, that the force, from 

which the agitation proceeded, lay at fouth nearly, 
or fouth-weft of the bay, and the fea reaching 
firft the eaftern lands (which project a great deal 
more than thofe of the weft) was thence reflected, 
and can1e upon the Mount in an eafterly direction : 
but further on the weft this eafrern current had loft 
its firength, and the fea came into Penzance from 
the fouth-fouth-eaft, more direCtly from the points 
of its momentum. Here the greateft rife was 
eight feet, and the greateft violence of the agita
tion about three o'clock. See Mounts-bay. 

PLYMOUTH, Devonfhire. Abm;t four in th 
afternoon, there was an extraordinary boar, as the 
failors call it. The fea feemed difl:urbed about 
twenty minutes before, though there was very little 
wind that day, or for iome days before. The 
fky feemed that day very cloudy, in the morn
ing very full of little fiery red clouds, in th . 
afcernoon very louring, and in many places of a 
very odd copper-colour; the atmofpl ere exceilive1y 
thick and dark, but not a drop of rain fell. The 
boar drove feveral fhips from their moorings, and 
broke fome of the hawfers. 

PoNTY-POOL, A1onmouthjhire. (near it) The 
river Frood funk, by the fall of a rock, into the 
earth, and is loil) not yet having been difcoverecl 

to 
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to have broken out any where again, though it 
may be obferved to run about ten yards under 
ground. 

PooL, Dorfetjhire. Between ten and eleven 
o'clock in the morning, the fea at the quay was 
violently agitated, though caltn juft before: Ships 
were toffed and broke from their moorings. Some 
felt a flight earthquake at land. 

PaR TSMOUTH, Hants. About thirty-five mi
nutes after ten in the 1norning there was obferved, 
in the dock-yard, an extraordinary motion of the 
waters in the north dock, and in the bafon, and 
at two of the jetty heads. In the north dock 
whofe length is two hundred and twenty-nine feet, 
breadth feventy-four feet, and at that time [even
teen feet and a half depth of water, the Gojport 
man of war of forty guns, was juft let in to be 
dock'd, and well frayed with guys and hawfers. 
On a fudden, the fhip ran backward near three 
feet; and, by the libration of the water, the 
gates alternately opened and fhut, receding from 
one another near four inches. In the bafon, whofe 
length is about two hundred and forty feet, breadth 
two hundred and twenty feet, and at that time 
about feventeen feet depth of water, fhut in by 
two pair of gates, lay the Berwick of feventy 
guns, the Dover of forty guns, both in a direB:ion 
nearly parallel to the GoJPort, ~nd a merchant fhip 
of about fix hundred tons, unloading of tar, lying 
in an oblique diretl:ion to the others. Thefe :thips 
were obferved to be agitated in like manner with 
the GoJPort, and the tar fhip to roll from fide to 
fide. The fwell of the ·waters againft the fides of 
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the bafon was obferved to be nine inches ; one of 
the work-men meafured it between the librations. 
The Naffau, a feventy gun ihip, lying a long
fide a jetty head, between the north dock and the 
bafon ; alfo the Duke, a ninety gun ihip, lying 
againfl: the next jetty head, to the fouthward, both 
in a direction nearly at right angles to the others7 

were obferved to be rocked in the farne manner, 
but not quite fo violently. The dock and bafon 
lie nearly eaft and weft, on the weil: fide of the 
harbour. 

RocHFORD, Effex. About ten in the morning, 
in a pond adjoining to the church- yard, the water 
was obferved to flow a confiderable way up the 
mouth of the pond, and then returning, to flow 
up the oppofite fide, repeating this fort of motion 
fo:- about three quarters of an hour. At tlie very 
time of this fluCtuation, two other ponds, which 
are but a fmall di!l:ance from the former, were re
marked to be frill and quiet. The motion of the 
water in the firil: pond was only from eaft to weft, 
and from weft to eaft, alternately. This pond is 
very large, and almoft round : Its mouth is on 
the eaft fide. The two neighbouring ponds lie 
in length from north to fouth, and are compara
tively very narrow in their breadth from eaft to 
weft. 

SHIRBURN· CASTLE, O:x-fordjhire. At a little 
after ten in the morning, a very ftrange motion 
was perceived in the water of a moat which in
compaffes the houfe. There was a pretty thick 
fog, not a breath of air, and the fur face of the 
water all over the moat as fmooth as a looking..:. 

glafs, 
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glals, except at one corner, where it flowed into 
the fhore, and retired again fucceffively, in a fur
pnzwg manner. 11ow long it had done fo be
fore, or in what manner it began to move, is un
cer~ain; the flux and reflux, w!-len feen, were quite 
regular. Every fl od began gently; its velocity 
increafed by degrees, till at !aft, with great im
petuofity, it rufh~d in till it had reached its full 
height, at which it remained for a little while, and 
then again re6red, at firft gently ebbing, at laft 
finking away with fuch quicknefs, that it left a 
confiderable quantity of water entangled amongft 
the pebbles, laid to defend the · bank, which ran 
thence in little ftreams over the fhore, now de
ferred by the water, which at other times always 
covers it. As the fiope of the fides of the moat 
is very gentle, the fpace left by the water at ;.ts 
.reflux was confiderable, though the difference be
tween the higheft flood and loweft ebb~ of thefe 
little tides, if the expreffion may be allowed, was 
but about four inches and an half perpendicular 
height; the whole body of water feeming to be 
violently thrown againft the bank, and then re
tiring again, while the furface of the whole moat, 
all the time, continued quite fmooth, without 
even the leaft wrinkle 0f a wave. fhe time it 
took up in one flux and reflux, as it was not then 
obferved, cannot be gueiTed at. Several pieces 
of white paper lay at the bottom of the water, 
about four foot deep : Thefe could be per
ceived to move backward and forwards, keep
jng pace with fome weeds, and other things, 
which floated on the top of the water, as it cbb'd 
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and flow'd. Lord vifcount Parker, who had ob
ferved thefe reciprocations, being defirous to 
know, whether the motion was univerfal 0\7 er the 
moat, fent a perfon to the other corner of it, at 
the f.1me end that himfelf ftood, and about twenty
five yards from him, to examine whether the water 
moved there, or not. He could perceive no mo
tion there, or hardly any: But another, who went 
to the north-eaft corner of the moat, diagonally 
oppoGte to his Iordfhip, found it as confiderable 
as where he was. His lordfhip imagining, that 
in all probability the water at the corner diagonally 
oppofite to where he was, would fink, as that by 
him rofe, he ordered the perfon to flgnify, by call
ing out, when the water by him began to fink, 
and when to rife. This he did, but to his lord
fhip's great furprize, he found, that, immediately 
after the water began to rife at his own end, he 
heard his voice calling that it began t rife with 
him; and in the f..1rne manner heard that it was 
finking at his end, foon after he perceived it to 
fink by himfelf. They might be about ninety or 
an hundred yards afunder. His lordfi1ip fcnt a 
perfon to a pond juft below where himfelf ftood, 
who called to hin1 in the fa1ne manner. 1"'he water 
rofe and fell in that pond; but though he ftood at 
the iouth-wefl: corner of that pond, as my lord 
did at the fo.uth-weft corner of the moat, it did 
not rife and fall by hi1n in that pond, at the fame 
time as it rofe and fell by his Jordfhip in the moat, 
but funk fometin1es when the moat rofe, and rofe 
when the moat funk, as it feemed by his calling, 
the rifing and falling feeming to be quid-er th~.n 
in the moat, though but little : He might ftand 

about 
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about forty yards off. His Iordihip fent to three 
other ponds, in all which the agitation was very 
confiderable. The fwells which fucceeded one 
another, were not equal, nor did they increafe or 
diminiib gradually ; for fometimes, after a very 
great f well, the next two or three would be fmall, 
and then again would come a very large one, fol
lowed by one or two more as large, and then lefs 
again. His lord!hip having ftood by the moat a 
good while, went away, and returning again in 
about half an hour's time, found it perfeCtly ftill. 

STONEHOUSE· LAKE, Devonfhire. (communica
ting with an arm of the fea) The boar or fweil 
came in with fuch impetuofity, that it drove every 
thing before it, tearing up the n1ud, fand and 
banks, and broke a large cable, by which the 
foot paffage boat is drawn from fide to fide of the 
lake. 

SwANZEY, Glamorganjhire. (in Briflol channel} 
(~ee JfThite-rock. 

T ARFF river, Scotland. (fouth of fort Auguflus) 
\V as agitated at the fame time and manner as the 
river Oich. See Lochnefs and Oich. 

TENTERDEN, Kent. Between 10 and I 1 in the 
morning, feveral ponds here and in the neighbour
hood were greatly agitated; the water being forced 
up the banks, with much violence, foaming, fret
ting, and roaring like the coming in of the tide. 
Some flowed up three times in this manner, others 
circled round in eddies, abforbing leaves, fticks, &c. 

THAMES, river. (at Rotherithe) Some perfons 
being in a barge, unloading timber, between 1 I 

and 12 o'clock, were furprized by a fudden hea
ving up of the barge, from a fwell of the water, 
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tee not unlike what happens when a fhip is launched 
ery from any of the builders yards in the neighbour-
lne hood. But the il:ate of the tide did not then fuit 
or with the launching of !hips, and they were after-
:rr wards certain that no fhip was launched at that time. 
a\l, ToPSFIELD, Effix. The water of a pond rofe 
fo\. very high. 

lefs TuN BRIDGE town, Kent. The waters agitated. 
W HITEHAVEN, Cumber/and. 'I'he waters agitated. 

m WHITE-RocK, Glamorganjhire. (above a mile 
above Swanzey) About two hours ebb of the tide, 
and near three quarters after fix in the evening, a 
great head of water ruihed up with a great noife, 
floated two large veifels, the leaft of them above 
two hundred tons, (one whereof was almoft dry 
before) broke their moorings, and hove them 
acrofs the river, and had like to overfet them, by 
throwing them on the banks. The whole did 
not laft ten minutes, the rife and fall, and what is 
moft remarkable, it was not felt in any other part 
of the river, fo that it fhould feem to have gufhed 
out of the earth at that place: For near Swanzey 
town, and mouth of the river, there is a paffage
boat, that was paffing at that time, and had been 
for the whole day, and there nothing was felt of it. 

WINDERMERE-WATER, Cumber/and. (a lake 
about ten miles l,ong from north to fouth) About 
ten o'clock in the forenoon, a filhing-boat being 
drawn aground, one of the men afhore, and the 
other fitting in the boat, the lake quite full, and 
as fmooth as glafs, and t;lOt a breath of wind; on 
a fudden the water fwelled, floated the boat, heaved 
it up about its length farther upon land, and took 
it back aaain, in the falling back of the wave. 

o 2 Thi, 
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This flux and reflux continued about eight or ten 
minutes, gradually decreaGng : Here they heard no 
remarkable noife. Some ferry-men, bufy at the 
fa1ne time on .lhore, about the middle part, gave the 
like account in every particular, only that their 
boat was moored, and could not be driven on p 

fhore; the fwell they judged to be about knee
high above the common furface. Some hufband .. 
men that were at work that forenoon in a field, 
within fight of the lake, about two miles and a 
half from the foot or fouth end of it; about ten, 
heard a noife from towards the water, like, as they 
imagined, the found of the fiate off the whole fide 
~f any large building, fiiding down the roof at 
once, and expeB:ed it to be fome fl:rong guft 
of wind cotning at a difi:ance : The water was 
quite ftill before and fmoorh, but on that noife they 
obferved a narrow rippling in the lake, from the 
point of a rock. 

WYMANSDEL-MEARE, l-Veflmoreland. Was agi
tated in a very extraordinary manner ; for in an 
infl:ant the waters rofe feven feet, and again as 
foon fubfided; fo that two fiiher-men who were 
in a boat, near the edge of the lake, found them
felves .by one wave carried into it a confiderable 
way, and were fo aftonifhed with the fudden tranf
portation, as to declare they imagined that the 
laft day was come. 

YARMOUTH, Norfolk. A little before noon, 
without any wind ftirring, the water in the haven 
was violendy agitated, and fuddenly rofe fix feet, 
and the !hips had an uncommon n1otion, fo that 
the caulkers left off work for fome time. 
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IN B 0 HE M I A. 

T O P LIT Z (a village famous for its me
dicinal baths, nine Bohemian miles north

weft of Prague) Thefe waters were difcovered in 
the year 762 ; from which time the principal 
fpring of them had conftantly thrown out the hot 
water in the fame quantity, and of the fame qua
lity. On November I, 1755, between eleven and 
twelve in the morning, the chief fpring caft forth 
fuch a quantity of water, that in the fpace of half 
an hour all the baths ran over. About half an 
hour before this vaft increafe of the water, the 
fpring grew turbid, and flowed muddy ; and ha
ving ftopped intirely near a minute, broke forth 
again with prodigious violence, driving before it 
a confiderable quantity of a reddifh oker, or crocus 
martialis: After which it became clear, and 
flowed as pure as before ; and continues ftill to 
do fo ; but it fupplies more water than ufual, and 
that hotter, and more impregnated with its me
dicinal quality. 

IN FRANC E. 

ANGOULESME, capital of Angoumois; 
about a league from this city a fubterra

neous noife, like thunder, was heard, and pre
fently after the earth opened and ciifcharged a 
torrent of water mixed with red f;:md. Mofi: of 
the fprings in the neighbourhood fun}~, in fuch a. 

X manner, 
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manner, that for fome titne it was thought they , 
were quite dry, and the Char ante at the fame time 
funk confiderably, and then fwelled up in a fur
prizing manner. 

BAYONNE, Gafcony. A pretty fmart fhock was BRa 
felt. 

BLEV!LLE, Normandy. (a league from Havre) werefee 
About eleven in the morning was obferved an Ewr 
()[ciliation in the waters, from north to fouth. motion 

BouRDEAUX, capital of Guienne. A 1hock, or Em, 
rather a repetition of fhock~ which lafted fome ·Jnbly 
minutes. EMsH 

CAEN, Normandy. A great agitation of the mersw 
Orne. Gm 

CHARANTE river, Angoumois. A commotion 
1n Its waters. See Angoulefme. 

GAINNEVILLE, Normandy. (three leagues from 
Havre) A fenfrble ofcillation of the water. 

GARONNE, river, Guienne. (near Bourdeaux) A 
great agitation of its waters. 

HAVRE DE GRACE, Normandy.. About eleven 
in the morning, the velfels in this port were 
ftrangely tofied. 

LYoNs, capital of Lyonois. Divers fhocks felt 
here:, and in the neighbonrhood. 

0RNE river, Normandy, agitated. See Caen, 
and Ouilly. 

OuiLLY, bridge, Normandy. (near Harcourt) 
The waters of the Orne much agitated, as alfo 
thofe of a lake in this neighbourhood. 
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IN GERMANY. 

BRANSTADT, Holjlein. The waters were 
agitated, and the chandeliers in churches 

were feen to vibrate. 
EIDER, river, Holfleht. An extraordinary com

motion of the waters. 
ELsE, river. The agitation of the water was 

fenfibly perceived through its whole courfe. 
EMSHOR.N, Holjlein. Chandeliers vibrated, and , 

waters were difturbed. 
GtucKsT ADT, Holjlein. An agitation of the 

waters which lafted feveral n1inutes. tt 

HAMBURGH• The Elbe ftrongly agitated. 
lTZ.EHOA, Hol.fiebt. The waters of the Stohr' 

tofe and fell there, and a large float of timber was 
thrown feveral feet on the bank. 

OwE river, Holjfein. See Uterfen. 
KELLINOHAUSEN, Hol.ftein. The fame pheno

mena as at Eranfladt and Emjhorn. 
LrnBESc lake, Brandenburg. The water ebbed 

and flowed fix times in half an hour, with a moft 
dreadful noife, the weather being perfectly calm. 

LunEC, Holflein. Between eleven and twelve, 
'when the wind was at eaft, and the air quite calm1 

an extraotdinary agitation of the waters was ob
ferved, particularly in the '!'rave, which rofe four 
or five feet perpendicular, as it were all at once, 
by which motion a merchant !hip fnapped her 
rabies, and great damage was done to other 
veifels. The agitation laH:ed about nine minutes .. 

X 2 MELDOR.F', 
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MELDORF, Hol.ftein. The like phrenomena as 

at Emjhorn and Kellengheufen. 
MuHLGAST lake, Brandenburg. The like com

motion of the waters as at Libbefc lake. 
N ETZO lake, Brandenburg. The like commo

tion as at Libbefc and Muhlgafl lakes ; but here 
the waters had an infupportable french. 

RENDSBURG, Hol.ftein. The congregation at 
divine fervice in the new church there, obferved 
three large chandeliers fufpended fron1 the roof, 
to vibrate very much: Thefe weighed twenty 
hundred each: A leffer one over the baptifmal 
font was not fo much affected. 

RoooELIN lake, Brandenhurgh, the like dif
r.:urbance of the waters, as Libbefc and Muhlgafl 
lakes. 

SAXONY. Shocks felt in feveral of its mines. 
STEINBURGH fort, Hol.ftein. In great danger 

from the violent agitation of the waters which 
furround it. 

STOHR or STOUHR river, Hol.flein. Agitation 
of its waters. See Itzehoa. 

STRASBURG, Alface. A fhock was felt. 
STUTGARD, Wirtemberg. A 1hock was felt. 
TEMPLIN lake, Brandenburg. The like phre-

nornena as at: Libbefc, Muhlgafl, and Roddelin 
lakes. 

TRAVE river, Hol.ftein. V aft difturbance of its 
waters. See Lubec. 

U-rERSEN, Hol.ftein. A great perturbation in 
the waters of the Owe. 

W ESER river. Agitations through its whole 
<;ourfe. 
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IN H 0 L LAND. 

A LPHEN. (on the Rhine, between Leyden, 
and Woerden) In the afternoon, the waters 

were agitated to fuch a violent degree, that buoys 
were broken from their chains, large veffels fnap
ped their cables, fmaller ones were thrown out of 
the water upon the land, and others lying on land 
were fet afloat. 

AMsTERDAM. About eleven in the forenoon, 
the air being perfeCtly calm, the waters were fud
denly agitated in their canals, feveral boats broke 
loofe, chandeliers were obferved to vibrate in the 
churches, and the mercury which ftood pretty 
high in the barometers defcended almoft an inch, 
as it were at once ; but no houfe or other build
ing at land was the leaft fenfibly fuaken. 

BoJs. LE-Due. Much the fame motion of the 
waters as at Amflerdam. 

BosHoop. Nearly the like ph~nomena as at 
Alp hen. 

GouDA (at the confluence of the rivers Gouw 
and Ijfel) Much the fame as at Amflerdam. 

HARLEM (on the river Sparen, a league from 
the fea) In the forenoon, for near four minutes 
together, not only the water in the rivers, canals, 
&c. but alfo all manner of fluids in fmaller quan
tities, as in coolers, tubs, backs, &c. were afto
nHhingly agitated, and dallied over the fides, not· 
withftanding no motion was perceptible in the 
containing veffels. In fuch fmall quantities alfo, 

X 3 the 
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the (urf4ce of the fluid had apparently a direct af~ 
cent, prior to its turbulent motion, and in many 
places, even the rivers and canals rofe twelve in
ches perpendicular. In Harlem meer the courfe of 
f1 veffe], on full fail, wa~ fuddenly fufpended, and 
~he rudder unhung. 

HAGUE. At eleven in the morning, in abf~ 
lutely calm weather, there was obferved of a fud~ 
den ·a flight motion in the water, A tallow
~handler here heard with furprize the claihing 
poife made by the candles which hung up in his 
fhop ; but no motion at all was perceived un'!' 
der foot. In a canal between Delft and th~ 
Hague, the tife was meafured to be one foot per
rendicular. 

HER TOGENBOscH. See Bois-le-duc. 
~EERDAM. The like as at Amflerdam. 
LEYDE~. Between half an hour after ten and 

~leven in the warning, in fame of the canals of 
this city, the water -rofe fuddenly on the quay, 
.fituated on the fouth. It returneq afterwards tQ 

· its bed, apd made feveral very fenfible undulati-: 
ons, fo that th~ boats were ftrongly agitated : the 
fame rpotion was perceived here in the water of th~ 
b~cks of two brew-houfe~. 

RoTTERDAM. Befides the like phrenomen~ 
that were obferved at Alphen, the chandeliers of 
~he Roman Catholick church here, which hun~ from 
J.ong iron rods, made feveral ofcillations. 

P TRECHT. --rhe like as at Alphen. 
.'\Youf3~0GGE. The l!~e as at Al;phen. 
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IN IT A L Y. 

CORSICA i~and . The fea viole~tly agitated 
all round It, and moft of the nvers in the 

ifiand overtopped their banks, and drowned much 
land. Io fome places a motion of the ground 
was alfo felt. 

LE MAN lake. The waters retired for fome mo"! 
ments at the end of it. 

Loot. (in the Milanefe) A fenfible !hock. 
MILAN city. A motion of the earth felt fe:. 

veral times very fenfibly. 
PizZIGHITONE (in the Milanefe) Shocks felt. 
TuRIN, Savoy. A violent !hock. 

INN 0 R wAY. 
' 

V IOLENT agitations of feveral rivers and 
lakes, 

IN PORTUGAL, and ALGARVE. 

T HESE kingdoms almoft univerfally af
fected, particularly, 

BRAGANZA, Much !hocked and damaged. 
CAscA:~;s. (at the mouth of the 'l'agus) Suf

fered greatly. 
CoiMBRA. (on the river MQrdego) About ten 

in the morntng, the fhocks fo violent,. that the 
X 4 fine 
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fine building belonging to the 'Jefuits, which con 
fifted of fixteen feparate apartments, was almoft 
entirely deftroyed, together with the cathedral, 
and the church of the Holy Crofs. 

CoLARES. (about twenty miles from Lijbon, 
behind the rock, about two miles from the fea) 
The thirty-firft of Ottober the weather was clear, 
and uncon1monly warm for the feafon ; the wind 
north, from which quarter, about four o'clock 
in the afternoon, there arofe a fog, which came 
from the fea, and covered the vallies, a thing rare 
at this feafon of the year. Soon after, the wind 
changing to the eaft, the fog returned to the fea, 
collecting it felf, and becoming exceeding thick, 
As the fog retired, the fea rofe with a prodigious 
roaring. 

The firft of November, the day broke with a 
ferene fky, the wind continuing at eaft : But about 
nine o'clock, the fun began to grow dim, and 
about half an hour after was heard a rumbling 
noife, liK.e that of chariots, which increafed to 
fuch a degree, as to equal that of the loudeft 
cannon; and immediately a fkock of an earth
quake was felt, which ~as fucceeded by a fecond 
and a third ; and feverallight flames of fire iffued 
from the mountains, re fern bling the kindling of 
charcoals. In thefe three fhocks the wall of the 
building moved from eaft to weft. In another 
fituation from whence the fea-coaft could be dif
covered, there iffued from one of the hills, called 
the Fojo, near the beach of .Adraga, a great quan
tity of fmoke, very thick, but not very black, 
which frill ~ncreafed with the fourth fh~ck, and 

~fter 

~ft 
Jufi 

feen 

volca 

or tha 
do fed 

mer o 
fuoul 

run. 

and the 
none C( 

fell, for 

Do1:1 



con. 
I m oft 

~o ral, 

i~on, 
~ r~a) 

clear, 

win a 

lock 

me 

rare 

\nd 

fta, 

icK, 

IOU! 

h a 
out 
and 

mg 
to 
ft 

d 
ed 
of 

the 
her 
jf. 

led 

d 

November t, Ii 55· 3r3 
after continued to i:ffue in a greater or lef.<1 degree. 
Juft as t~e fubterraneous rumblings were heard, 
it was obferved to burft forth at the Fojo ; and the 
quantity of the fmoke was always proportioned to 
the noife. The place from whence the frnoke was 
feen to arife, was vifited, but it could not be dif
covered from whence it could have i:ffued, nor 
could any figns of fire be found near the place : 
From whence the curious obferver infers, either 
that the fmoke exhaled from fome eruption or 
volcano in the fea, which the waters foon covered, 
or that, if it iffued from fome chafm in the land, it 
clofed afterwards. He rather inclines to the for
mer opinion, becaufe it is natural, that the water 
fhould retire from the place of the eruption . Be
fides, the fea having rifen in forne places, it is 
probable that it fell in others ; and indeed it has 
vifibly retired there, for you may walk on the dry 
fhore now, where before you could not wade. 
And the fecond conjecture may be true, as fotne 
chafms on the dry land are now almoft clofed up, 
and others intirely fo. In the afternoon preceding 
the firft of November, the water of a fountain was 
greatly decreafed : On the morning of the firft of 
November, it ran very muddy, and after the earth
quake it returned to its ufual ftate, both in quan
tity and clearnefs. In forne places where there was 
no water, fprings burft forth, which conrinued to 
run. On the hills numbers of rocks were fplit, 
and there were feveral rents in the ground, but 
none confiderable : On the coaft pieces of rock 
fell, fome of them very large. 

DouRo river, fwelled and overflowed its banks. 
EL VAS. 
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ELvAs. (on the river Guadiana) Very much pa 

1haken and damaged. of 
FARO. (a fea-port) A very fevere fhock, which .an 

overthrew a great number of houfes, and almofl:. for 
buried the town in its ruins. the 

Gu ADIANA river. Moft violently agitated. See Oct 
Elvas. the 

GurMARANEs. (between the Douro and the cati 
Minho) Much fhaken. ning 

LAoos. (a fea-port) Severely fhaken, and left by t 
uninhabitable. calm 

LAMEoo. (near the Douro) Suffered much in June 
the fame manner as Coimbra and Elvas. with 

LrsnoN. (a) There was a fenfible trembling of 
the earth in I 7 50, after which it was exceffively 
dry for four years together, infomuch that fome 
fprings, formerly very plentiful of water, were 
dried, and totally loft ; at the fame time the pre· 
dominant winds were eaft and north-eaft, accom ... 

panied 

(a) This city fuffered greatly by an earthquake in 1 53 t • 
thus defcribed by Paulus Jovius. hift. l. 29. fol. 180. 

" In the following month of January, a like difafter befel 
" the Portugueze, from a fudden expanfion of wind in the 
f' bowels of the earth, which had well nigh proved fatal to 
" the city of Lijbon; nor did Az.umar, Santareitt a1'1d Almerin nutes. 
' ' fare much better, for a vaft number ef public edifices and ~rfons 
~' houfes were fuaken to pieces and overthrown, and multi- neard 
" tudes of the inhabitants buried in the ruins. At the fame 
~' time there was a horrid fwell of the fea, and feveral fui ps Or ]an 
" were fucked into the abyfs : The waters of the T a gut were at ~e 
" driven on its banks, and the bottom left dry in the middle-.. 
" to the unfpeakable amazement of the beholders. The con- ilie rive 
" tinual workings of the earth drove almoft all the inhabitants maae r: 
"' of the kingdom out of their houfes, into the open fields, n 
" where, after the example of the royal family, they lived in, 11' ich l 
" tents, not without frequent apprehenfions of bein_z 1\v~· ~era$ 
u !owed up by the gaping earth._ 
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panied with various, though very fmall tremors 
of the earth. The year 1 7 55, proved very wet 
and rainy, the fummer cooler than ufual, and for 
forty days before the great earthquake, clear wea
ther, yet not remarkably fo. The thirty-firft of 
October, the atmofphere, and light of the fun had 
the appearance of clouds, with a notable obfuf
cation. The firft of November, early in the mor
ning, a thick fog arofe, which was foon diffipated 
by the heat of the :lun, no wind ftirring, the fea 
calm, and the weather as warm as in England in 
June or July. .i\.t thirty· five minutes after nine~ 
without the leaft warning, except a rumbling 
noife, not unlike the artificial thun<;ler at our thea
tres, immediately preceding, a moft dreadful 
earthquake 1hook by fhort, but quick vibrations, 
tile foundations of all Lijbon, fo that many of the 
tallefr edifices fell that inftant : Then, with a 
fcarcely perceptible paufe, the nature of the mo~ 
tion changed, and every building was toffed like 
a waggon driven violently over rough ftones, which 
laid in ruins almofl: every houfe, church, conven~ 
and publick building, with an incredible fiaughter 
of the people. It continued in all about fix mi~ 
nutes. At the moment of the beginning, fome 
perfons on the river, near a mile from the city, 
heard their boat make a noife as it run aground 
9r landing, though then in deep water, and faw 
at the fame time the houfes falling on both fides 
~he river. Four or five mim.1tes after, the boat 
J!lade the like noife, which was another !hock, 
which brou<Yht down more houfes. The bed of 

0 

th~ r:ragus was i~ many places raifed to its furtha~e. 
- s tp~ 
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Ships were drove from their anchors, and joftled 
together with great violence ; nor did the mafters 
know if they were afloat or aground. The large 
new quay, called Gays Depretla, was overturned, 
with many hundreds of people on it, and funk · 
to an unfathomable depth in the water, not fo 
much as one body afterwards appearing. The 
bar was feen dry from 1hore to Jhore; then fud
denJy the fea, like a mountain, came rolling in, 
and about Belem caftle the water rofe fifty feet al
moft in an inftant, and had it not been for the 
great bay oppofite to the city, which received and 
fpread the great flux, the low part of it muft have 
been under water. ..i\s it was, it came up to the 
.houfes, and drove the inhabitants to the hills; 
About noon, there was another fhock, when the 
walls of feveral houfes which were yet ftand ... 
ing, were feen to open from top to bottomT more 
than a quarter of a yard, but clofed again fo ex
actly as to leave fcarce any mark of the injury. 

This earthquake came on three days before the 
new moon, when three quarters of the tide had 
run up. rrhe direction of its progrefs feems to 
have been from north to fouth nearly, for the peo
ple on the river, fouth of the town, obferved the 
ren1oteft buildings to fall firft, and the fweep to 
be continued down to the waters fide. Few days 
paffed without fome 1hock for the fpace of an 
enfuing year. October the tenth, I 7 s6, at eleven 
at night, there was one which threw down the 
greateft part of an hotel, in the parifh of St. An
drew : And November the firft, I 7 s6, being the 
anniverfary of the fatal tragedy of this unhapp¥ 
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city, another fhock gave the inhabitants fo terrible 
a frefh alarm, that they were preparing for their 
flight into the country ; but were prevented by 
feveral regiments of horfe placed all round by the 
king's orders. 

r ARRABIDA.l Thefe, being fome of 
j EsTRELLA. ! the 1argeft mountains in 

_MONTE ~ JuLio. ~ Portugal, were impetu-

J MAR V AN. ' ouny fhaken, as it were 
L CINTRA. J from their very founda

tions, and moft of thern opened at their fummits, 
fplit and rent in a wonderful manner, and huge 
malfes of them were thrown down into the fub
jacent vallies. 

0PoR To. (near the mouth of theDouro) At about 
forty minutes paft nine in the morning, the :lky very 
ferene, was heard a dreadful hollow noife like thun
der or the rattling of coaches over rugged ftones 
at a diftance ; and almoft at the fame inftant 
was felt a fevere fhock of an earthquake, which 
lafted fix or feven minutes, during which fpace 
every thing fhook and rattled. It rent feveral 
churches, and tumbled down one of the turrets of 
that of the Congregadoes. In the ftreets the earth 
was feen to heave under people's feet, as if in la
bour. The river was alfo amazingly affected; 
for in the fpace of a minute or two, it rofe and 
fell five or fix feet, and continued fo to do for 
four hours. It ran up at firft with fo much vio
lence, that it broke a !hip's hawfer. Two of the 
Brazil fleet were going out, and had got to the 
bar, but the fea impetuouf1y forced them bJ.ck 
again into the harbour, drove them foul of one 

1 another, 



31S E A R T it ~ U A K E if 
another, and they narrowly efcaped being ldft 
The river was obferved to burft opeh in fome parts; 
and difcharge vaft quantities of ait; and the agi
tation was fo great in the fea, about a league be
yond the bar, that 'tis imagined the air got vent 
there too. Two other fhocks followed this firft the 
fame day, but they were 1hort, and much Oighter.i 

PEDRA DE ALVIDAR. (a rock near the hill Fojo; 
fee Go lares) A kind of parapet was broken off 
from it, which ilfued from its foundation in the fea. 

SANTAREIN. (on the 'I'agus) Suffered much. 
SARITHOEs and BITURECRAS. Two rocks in 

the fea near the mouth of the 'I'agus, one of them 
was broken off at the fummit, the other all ta 
pieces. 

SETUVAt, SAINT UBAL, or SAINT UB.ES. (a fea 
port twenty miles fouth of Lifoon) No traces left 
of this f.llace, the repeated fhocks, and vaft furf 
of the fea having concurred to fwallow it up, peo
ple and all; which it could the 1efs withftand, a 
it ftood at the head of a little gulph formed by 
the tide at the mouth of the Zadao11. Huge pie
ces of rock were detached at the fame time from 
the promontory on the weft of the town, which 
€onfifts of a chain of mountains containing fine 
jafper of different colours. 

SILVAS. (four leagues from Lagos) Almoft en .. 
tirely defl:royed. 

T AGus river, fwelled and agitated throughout 
its whole courfe, for the fpace of 300 miles. 

VARGE. (on the river Macaas) At the time of 
the earthq\1ake n1any fprings of water burft forth

1 
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twenty feet, throwing up fand of various colours., 
which remained on the ground. 

VrANA, (a fea-port at the mouth of the Lima' 
very much damaged. 

VILLA NOVA. (two leagues from Lagos) Me 
with almoft the fame fate as Faro. 

VILLA REAL (four leagues to the north of La
mego) much ihattered. 

ZrzAMBRE. A mountainous point feven or 
eight leagues from Setuval ; which cleft afunder 
and threw off feveral vaft tnaffes of rock. 

IN s p A I N. 

FELT all over it, except in Catalonia, Art~· 
gon and Valencia, more particularly at 

ALGAZAIST. (at the Streight's mouth) Severa 
walls fell down, and great part of the town was 
overflowed. 

ANTEQYERA. (on a mountain in Gra11ada, five 
leagues north of Malaga) Greatly damaged. 

ARcos. (on the Guadalete) Much fhattered. 
AYAMONTE. (near where the Guadiana fa!Ii 

into the bay of Cadiz) A little before ten o'clock, 
immediately upon a hollow rufhing noife being 
heard, a terrible earthquake was felt, which du
ring fourteen or fifteen minutes, damaged almoft 
all the buildings, throwing fome down, and lea
ving others irreparably ihattered. In little more 
than half an hour after, the fea and river, with 
all their can~Is, overflowed their bounds with 
great iolence, laying under water all the coafts 

of 



320 EA R T H Q U A K E of 
of the ifiands adjacent to the city and its neigh~ 
bourhood, flowing into the very ftreets. The 
water rofe three times, after it had as many times 
fubfided. One of the fwells was at the time of 
ebb, and vifibly with lefs violence. The water 
came on in vaft black mountains, white with foam 
at the top, and demolifhed more than half of 
the tower at the bar called de Canala. The earth 
was obferved to open in feveral parts, and from 
the apertures flowed large quantities of water, ef.& 
pecially in the maritime places. In the adjacent 
ftrands the damage was much greater, as the fea 
fwallowed up all the huts built there, deftroying 
goods and treafure beyond redemption ; for all 
that was overflowed funk, and the beach became 
a fea, without the leaft fign of what it was before. 
Many perfons perifhed, for although they got 
aboard fome veffels, yet part of thefe foundered, 
and others being forced out to fea, the unhappy 
paffengers were fo terrified that they threw them
felves over-board. The day was ferene, and not 
a breath of wind ftirring. 

BILBOA. (on the Nervio, two leagues from the 
ocean) A fhock and commotion of the waters. 

CADIZ. (at the north-weft end of the ifland of 
Leon, oppofite to Port Saint Mary) Some minutes 
after nine in the morning, the whole town was 
fhook with a violent earthquake, which Jafted 
about five minutes. The water in the cifterns 
under ground wafl1ed backwards and forwards, 
fo as to make a great froth upon it. At ten mi· 
nutes after eleven, a wave was feen coming from 
fea, eight miles off, at leaft fixty feet higher than 
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November ri 17 55· 321 
common. It dallied againft the weft part of the 
town, which is very rocky, and the rocks abated 
a great deal of its force : At laft: it came upon the 
walls, beat in the breaft-work, and carried pieces 
of eight or ten ton weight, forty or fifty yards 
fron1 the wall, bore away the fand and walls, but 
left the houfes ftanding, being exceeding ftrong 
built. The governor ordered the gates to be fhut, 
that people might not go out of the town, as the 
land was lower than the town, by which he faved 
the lives of thoufands. \Vhen the wave was gone, 
fome parts that are deep at low water, were left 
quite dry, for the water returned with the fame 
violence it can1e. At thirty minutes after eleven 
came a fecond tide ; and thefe two were followed 
by four others of the fame kind, at eleven o,clock 
fifty minutes; twelve o'clock thirty minutes; one 
o'clock ten minutes; and one o'clock fifty mi
nutes. The tides continued, with fome intervals, 
till the evening, but leffening. Every thing was 
wafhed off the mole. There was a ftrong caufey 
on a very narrow neck of land that goes from the 
town to the ifie of Leon, open to the fea on one 
fide, and to the bay on the other, which was 
wafhed away, and fcarce any mark of it left. 
About forty or fifty perfons, and many cattle that 
were on it, were all drowned~ The lhips were 
expofed to imminent danger ; the greateft part of 
them were driven afloat, but moft of them for
tunately were faved, feme by veering their cables, 
others by fecuring themfelves by new anchors; fa 
that only one Swedifh !hip, and fome boats were 

y Qlt. 
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loil:. The whole day was as clear and ferene as 
at midfummer, without a breath of wind. 

CHICLAN (in the iOe of Cadiz) ihocked and 
ov:erflowed. 

CoNIL (a fmall port five leagues fouth of Cadiz) 
ruined. 

CoRnou A (on the Guadalquivir) greatly dama
ged. 

EscuRIAL. (the moft magnificent of the king's 
palaces, feven leagues north-weft of Madrid) 
Moft terrible fhocks, felt by all the royal family, 
which occafioned their immediate removal. 

EsTAPON A (on the Mediterranean fea-coaft, be
tween Matbella and Gibraltar) the earthquake 

r; greatly dan1aged the church. 
GIBRALTAR. (in the Straits n1outh) About ten 

tninutes after ten, a tremulous motion of the 
earth was plainly perceived, which lafted about 
half a minute, then a violent ihock, after that a 
trembling for five or fix feconds, then another 
fhock not fo violent as the firft, which went off 
gradually as it began. It lafted, in the whole, 
about two minutes. The guns on the battery 
were feen fome to rife, others to fink, the earth 
having an undulating motion. Moft people were 
feized with giddinefs and ficknefs, and fome fell 
down, othe~s were ftupified, though many that 
were walking or riding felt no motion, but were 
fick. The fea rofe fix feet every fifteen minutes, 
and fell fo low that boats and all the fmall craft 
near the !bore were left aground, as were numbers 
of fmall fifh. Ships out in the bay thought they 
had ftruck upon rocks. This flux and reflux 
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Jafred t11l next morning, having decreafed gra
dually from two in the afternoon. The day was 
clear, and but little wind at fouth-weft. Fahren
heit's thermometer was at fixty-two, and no al
teration was obferved. 

GRANADA (on the river Xenil) damaged con .. 
fiderably. 

MADRID. (capital of all Spain, on the Manza
nares) Five minutes after ten in the morning, a 
great earthquake was very fenfibly felt, which 
lafted about fix n1inutes. Every body at firft 
thought they were feized with a fwimming in their 
heads; and afterwards that the houfes in which 
they were, were falling. The fame happened in 
the churches, fo that people trod one anothe~ 
under foot in getting out; and thofe who obferved 
it in the towers, were very much frightened, 
thinking that they were tumbling to the ground. 
It was not felt in coaches, nor, but very little, 
by thofe who walked on foot. No remarkable 
accident happened, excepting that two lads were 
killed by the falling of a ftone crofs from the 
porch of a church belonging to a monaftry. St. 
Andrews church was fo much ihaken, that feveral 
apertures remain in the roof and walls; the upper 
part of the porch of the parifh church of St. 
Lewis was fplit; and thofe of St. Philip, St. CJ'ho
mas, Portaceli, and the towers of St. CJ'rinity and 
St. Millan, were forced to be examined by fkilful 
workmen. 

MALAGA (a fea-port on the Mediterranean) 
fel t a violent !hock; the bells rung in the ftee-

y 2 pies; 
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pies ; the water overflowed in a well, and as fud
denly retired again. 

MEDINA SioONIA (nine leagues from Cadiz) 
feverel y !hocked. 

PoRT-REAL. (near Cadiz) Much fhocked and 
inundated. 

PoRT SAINT MARY. (at the mouth of the 
Guadalete) The fea rofe and fubfided eight feveral 
times. 

of 

PuR VELo, (near Saint Lucar) Its fteeple and 
feveral houfes !haken down. ftron 

SALAMANCA. (on the 'l'ormes, thirty-three D 
leagues north-weft of Madrid) Shocks felt, and field 
the waters agitated. no le 

~ SANT LucAR. (at the mouth of the Guadal- difta 
quivir) Violent fhocks, and the fea broke in and mum 
did great mifchief. lence, 

SANT RoQ.YE. A fmart fhock which toffed per- f 
fons out of their feats, and rent an arch of the !hoc 
church. 

SEoovrA. (on the Elrena, ten leagues north of 
Madrid) A great commotion of the waters. 

SEVILLE. (on the Guadalquivir, fixteen leagues 
above the mouth of it) The earthquake !hook 
down feveral houfes, and greatly damaged fome 
churches, efpecially the cathedral, the fineft in 
the kingdom, whofe famous tower, called la Gi
ralda, opened in the four fides, and a great many 
large ftones falling down, killed feveral perfons. 
The waters were fo greatly agitated, that all the wate 
ve1fels in the river were driven afhore. 

VALENCIA. (on the Saroar) Very terrible agi
tations of the water. 

ToLEDo. 
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ToLEDo (on the 9:agus, fourteen leagues fouth 

of Madrid) the river rofe ten feet. 
XEREs (on the Guadalate, fix le-agues north of 

Csdiz) much lhaken and damaged. 

INS WED EN. 

T HE earthquake was felt in feveral provin
ces, and all the rivers and lakes were 

ftrongly agitated, efpecially in Dalecarlia. 
!te DALA river. Its waters overflowed the adjacent 
~ fields, and afterwards retired within its bed, with 

no lefs rapidity. At the fame time a lake a league 
al· diftant from it, and which had no manner of corn-
no munication with it, bubbled up with great vio~ 

lence. 
r- FAHLUN. (in Dalecarlia) Several ftrong 

fuocks were felt during the time of divine fervice. 

IN s w I ss E R L A N D. 

M ANY rivers were fuddenly turned muddy 
without rain. 

NEUFCHATEL. Its lake fwelled to the height 
of near two feet above its natural level, for the 
fpace of a few hours. 

ZuRICH. An agitation was perceived in the 
waters of i.ts lake. 

Y3 
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AFRICA. 

LG IERS. Great part of it deftroyed. 
ARZILA. About ten in the morning the 

fea came fuddenly up, and feven Moors, who were 
out of the town walls, were drowned; the W'l.

ters came through one of the city gates very 
far. It rofe with fuch im['etuofity, that it lifted 
11p a veffel ·n the bay, which, at the , :aters falling 
down ag in, it dropped with fuch orce upon the 
land, that it was broke to pieees ; and a boat was 
found at the diftance of vvo muiket-iliot within 
land from the fea. 

FEz. V aft nut .LOCIS of hoLlfes fell do~n, and 
a great multitude of people were buried in the 
ruins. 

MEQUINEZ. Two thirds of t e lioufes fell 
down, and alfo the convent of the FratZcifcan Fri
ers. Many lives were loft . 

MoRocco. By the falling down of a great 
Ullf11ber of hou(es many people loft their lives ; 
and about eight leagues from this city, the earth 
opened, and [wallowed up a village, with all the 
inhabitants (who were known by the name of the 
Sons of Bufunba) to the number of about eight or 
ten thoufand perfons, together with their cattle of 
all forts, as camels, horfes, horned beafts, &c. and 
foon after the earth clofed again, in the fame man
ner as it was before. 

SAFF;E. Several houfes fell down, and the fea 
came up ~s far ~s the great Mofque, which i~ 
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within the city, and at a great d.iftance from the 
fea. 

SALLE. The datnage here was very great, near 
a third part of the houfes having been overthrown. 
The waters came into the city with great rapi-

, the dity, and at their falling off great quantities of 
fifh were found in the ftreets, and many perfons 
were drowned: Two ferry-boats were overfet in 
the river, and all the people on board were alfo 
drowned ; and a large number of camels that 
were juft then going for Morocco, were carried 
away by the waters. 

SARJON hills. One of thefe was rent in two; one 
fide of which fell upon a large town, where there 
was the famous fanB:uary of their prophet, called 
Mulay 'reris; and the other fide fell down upon 
another large town, and both towns and the inha
bitants were all buried under the faid hill. 

ScLOGE s. (a place where the Barbarians 1i ve, 
not far from Fez) A mountain broke open, and 
a ftream iffued out as red as blood. 
· TANG r ER. The earthquake began at ten in the 
morning, and lafted ten or twelve n1inu tes . The 
trembling of the houfes, n1ofques, &c. was great, 
and a large projeCting part of an old buildir.g near 
the city gate, after three .fhocks fell down to the 
ground. The fea c.ame up to the very walls, a 
thing never feen before, and went down direB:lyj 
with the fame rapidity as it rofe, as far as the 
place where the large veifels 2.nchor in the bay, 
leaving upon the mole a great quantity of fand 
and fifh. Thefe commotions of the fe a \Vtre re
peated eighteen times, and continued till fix i . the 

r~ 4 cvenin 
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evening, thopgh not with fuch violence as at the w 
firft time. The fountains were dryed ~1p, fo that of 
there was no water to be had till night : And as pa 
to the 1hore fide, the waters came up half a league ate 
in land. 

TETUAN. The earthquake began here at the 
fq.Ine time as at 'ra11g-ier, but lafted only be ... 
tween feven and eight minutes, during which tin 
fpace the ihock was repeated three different times, 
with fuch violence, that it was feared the whole 
city would fall down: It was like\ rife obferved, 
that the waters of the river Chico, on the other 
fide of the city, and thofe of a fountain, ap
peared very red. 

IN THE A TLANTlC ISLANDS. the 

NTIG U A. About the time of the earth-
quake at Lijbon, there was fuch a fea with

out the bar of this ifiand, as had not been known 
in the memory of man ; and after it all the water 
at the wharfs, which ufed to be fix feet, was not 
two inches. 

BAR~ADPEs, About two o'clock in the afteJ; .. 
noon, th~ fefl ebbed and flowed in a 1noft furpri
zing 1nanner. It ran over the wharfs and the 
ftreets into the houfes, and at the old bridge 
brought up nutnbers of feveral forts of fifh. I~ 
~ontinued thus ebbing and flowing till ten at night! 

M.A,qEIRA. In the €ity of Funchal, thirty-: 
~ight minutes paft nine in the morning, was per
{:eived a .!hock of an earthquake ; the .£1rft notice 
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whereof was a rumbling noife in the air, like that 
of empty carriages paffing haftily over a ftone 
pavement. The obferver felt the floor immedi ... 
ately to move with a tremulous motion, vibrating 
very quickly: The windows rattled, and the whole 
houfe feemed to fhake; it lafted n1ore than a tni
nute, during which, the vibrations, though con
tinual, abated and increafed twice very fenfibly, 
in point of force : not unlike an eccho from the 
difch?rge of a fowling-piece, oppofite to a vange 
of ountains, whence the found has reverberat 
with :eciprocal intenfions and remiffions. The 
increafe, after the firft remiffion o£ t 1e lhock, wa 
the moft intenfe : The door of the room vibra
ting to and fro very remarkably then which i 
had not done before; neither did it afterwards in 
the fecond increafe. The noife in the air, which 
had preceded the 1hock, continued to acc01npany 
it ; and lafted fome feconds after tl e motion of 
the earth had entirely ceafed ; dying away like a 
peal of diftant thunder rolling through the air. 
The direction of the iliock feemed to be from eaft 
to weft. At three quarters paft ele'len, the fea, 
which was quite calm (it being a fine day and no 
wind ftirring) was obferved to retire fuddenly fome 
paces; then riling, with a great fwe 1, without the 
leaft noife, and as fuddenly advancing, overflowed 
the fhore, and entered the city. It rofe full fifteeq; 
feet perpendicular above high-water mark, although 
the tide, which ebbs and flows there feven feet, 
was then at half ebb. The water immediately 
receded again, and, after having fluctuated four 
or fi··e t" mes betw~ep high-water and low-water-

war~1 
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mark, the undulations continually decreafing (not 
unlike the vibrations of a pendulum) it fubfided, 
and the fea remained calm, as before this phreno
menon. The feafon of the year had been more 
than ordinary dry ; the rains, which generally be
gin to fall the beginning of Oflober, not having 
then fet in. The weather for fome weeks pre
ceding the earthquake, had been very fine and 
clear, but the day previous thereto, (Ottober, g r) 
was very remarkably fair and ferene, as was the 
former part of the day on which it happened : 
But the afternoon was very dull and dark, the iky 
being entirely overcaft with heavy black clouds; 
the fubfequent day was very fair. The greateft 
height of Fahrenheit's thermometer, the three laft 
days of Ottober, and the firft of November was 
69. November the fecond, it rofe to 7 I. The ba
rometer had been ftationary' feveral days at 29,28 
inch. November the fecond, it rofe to 30, r. In 
the northern part of the ifiand the inundation was 
n1ore violent, the fea there retiring above one hun
dred paces at firft, and fuddenly returning, over
flowed the fnore, forcing open doors, breaking 
down the walls of feveral magazines and ftore
houfe;, and ,carrying a\vay in its recefs a confi
derable quantity of grain and fome hundred pipes 
of wine. Great quantities of fifh were left afhore, 
and in the ftreets of the village of l'vfachico. All 
this was the effect of one inundation of the fea, 
which never flowed afterwards fo high as high-
;vater mark ; although it continued fluctuating 

there much longer before it fu bfided, than at: Fun
chat, as the fluCtuation and fwell was much grea
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ter at Funchal, than it had been farther to the weft
ward, where, in fome places, it was hardly, if at 
all, perceptible. 

SAINT MAR TINs. The earthquake !lightly 
felt. 

TERCERA. Some fhocks felt. 
It has been reported that muc damage wa 

done in the Canary iilands, but no particulars have 
• as yet come to hand. 

AT S E A, and in the 

0 F F St. Lucar. The captain of the .LVancy 
felt his 1hip fo violently fhaken, that he 

thought 1he had ftruck the ground ; but after 
heaving the lead overboard, found fhe was in a 
grea-t depth of water. 
. Captain Clark from Denia, in latitude 36°. 24'. 
between nine and ten in the morning, had his 1hip 
1haken and ftrained as if 1he had fttuck on a rock, 
fo that the feams of the deck opened, and the 
corn pafs was overturned in the benacle. 

The mafter of a vefiel bound to the American 
ifiands, being in latitude 25°. N. longitude 40°. 
and writing in his cabin, heard a violent noife, as 
he imagined, in the fteerage ; and whilft he was 
afking what was the matter, the fhip was put into 
a ftran()'e aD'itation, ana feemed as if 1he had been 

t:> 0 

fuddenly jerked up, and fufpended by a rope faf:.. · 
tened to the maft head. He immediately ftarted 
J.lp with great terror and aftonifhment, and looking 
out at the cabbin window, plainly difcovered land 

at 
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at the diftance of about a tnile ; upon this he 
haftily ordered the lead to be thrown, fuppofing 
the fuip might have ftruck ; but coming upon te 
deck, the land he had feen was no more to be m 
found, and he perceived with great amazement a te 
violent current crofs the fuip's way to the leeward. re 
In about a minute this current returned with great in 
impetuofity, and within a league he faw three 
craggy pointed rocks, throwing up water of va-
rious colours, refembling liquid fire. This phre-
nomenon in about two minutes ended in a black an 
cloud, which afcended very heavily. After it had tb 
rifen above the horizon, no rock was to be feen; de 
and the agitation of the water foon fubfided, tho' te 
the cloud, frill afcending, was long vifible, the 
weather being extremely clear. 

The captain of a Dutch velfel, which had failed 
from St. Ubes, about eight in the morning, being 
at a quarter after ten, near a league and a half 
from mount Sizembre, which is about fix or feven 
leagues from St. Ubes, felt a violent lhock in his 
ihip, and at the fame time faw that mountain rend, 
and feveral large rocks rowl from it into the fea, 
with a vaft and horrid noife. Immediately after, 
the 1ky was covered with a thick fog, occafioned 
by the fall of the rocks into the water. The fuock 
was repeated at different intervals, till fun-fet, at re 
which time he obferved a thick fmoke at N. N. E. oj 
diftant feven or ·eight leagues, and foon after if 
flames, which continued all night. The light d, 
of the fun, and the diftance intercepted them from b

1 

hjs fight next nRJrning. bE 
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In latitude 3S0

• N. 10°. 47' W. off cape St. 
Pincent, at half an hour paft nine, a fhip felt a 
terrible ibock which lafl:ed three n1inu~s, and 
more fhocks till half an hour pail: eleven, all at
tended with a growling noife. The fky was te
rene, and the fea fmooth : This was out of found
Ings. 

Between nine and ten in the morning, forty 
leagues weft of the fame cape, in a calm fea, 
another fhip was fo violently agitated, that the 
anchors, which were lafhed, bounced up, and 
the men were thrown a foot and an half along the 
deck; ;,1nd of a fudden the f.hip funk in the wa
ter, as low as her main chains. The lead f.hewed 
a great depth of water, and the line was tinged of 
a yellow colour, and fmelt of fulphur. This 
fhock lafted about ten minutes, but they felt fmaller 
ones for about twenty-four hours. 

Several Dutch ihips off cape St. Mary, thought 
they ftruck aground, and fired guns of diftrefs. 

Of the extent of this EARTHQ!JAKE. 

W E have feen that, befides a multitude of 
other places, it was very fenfible in Eu

rope at Fahlun in Sweden, in Africa at the capital 
of the empire of Morocco, and in America at the 
ifiand of Barbadoes. Between Fahlun and Barba
does are feventy degrees of a great circle, nearly • 
between Barbadoes and Morocco forty-nine, and 
between Morocco and Fahltm thirty-three of the 
like degrees : Now thefe confiitute the three fides 

of 
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of a fpherical triangle, to which if a well known 
theorem be applyed, it will be found, that the ef
fects of the earthquake of the firft of November, 
one thoufand feven hundred and fifty-five, were 
diftributed over very nearly four millions of fquare 
Englijh miles of the earth's furface : A moft af
tonifhing fpace! and greatly furpaffing any thing, 
of this kind, ever recorded in hiftory. 

The E N D. 

ERRATA. 

Page 12. line zz. read, £~ocr~f"'ov. p. 22. 1. 10. r. doctrines. 
p. 23. 1.13. r.meteorologics. p. Zlj. 1. I. r.~eam. p. 29. line 
laft but one, for in, r. on. p. 64. 1. 31. for If, r. Of. p. 67. 
I. 14. r. nuhigenum. p. 88. I. lafi but one, r . ./lflejhu. p. 106. 
1. 25. r. Yarenius. p. I 27. 1. n. r. AdJaia. p. 250. 1. n. r. the 
fuperficial. r. Camden throughout. 
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A By/s, its waters forced 

up by obftrueted fub
terrraneous heat, I 76 

Acojla cited, 99, I 22 

Attion of fire, how exerted, 
55 

./Eolimz bellows, 27 

./Eo!itt? infidce, I I 

./Egium, an earthquake there, 
16 

./Eg_yptians had better accounts 
of ancient times than the 
Greeks, 172 

./Es nuhigenum, 67 

./Etna, Monte Gihello, 9, I o, 
27, 109, 158, x66, 181 1 zu, 
212, 23T, 235, 256 

Agathizu cited, 46 
Agitation of the fea, rivers, 

lakes, E.:f c. in earthquakes, 
7' 119, 130, 1)_8, I63, 218, 
223, 253, 263, z8o. f.::f feq. 
to the end. 

Agojla, an earthquake there, 8 
Agricola cited, 3 I, 3 5 
Air may produce great altera-

tions on the furface of the 
earth, 140, f.::f feq. 
rarefied, an affigned eau .... e 
of earthquakes, 2 3 2 

generated by the kindling 
of all inflammable fubftan
ces, ibid. 
this alfo an affigned caufe of 
earthquakes, ibid. 
eleCtrified, another affigned 
caufe of earthquakes, 259, 

260 

remarkably ferene in earth
quakes, 253, z61, 262, 263 

Air-quake defcribed, 2-4 
Aix (in France) an earthquake 

there, 15 

E X. 
Alhouts (near mount Taurus) 

a famous volcano, 2 I+ 

Alexandria, (in ./Egypt) an 
earthquake there, 17 

Alone thrown down by an 
earthquake, xco 

A/pes, 17, 128, ISO, I 'i5 
Alpjley (in Bedfordjhire) a field 

there which perfeCtly turns 
wood into ftone, 92 

Alterations on the earth's fur
face, very great, 7 4 
caufes of them, 240, f.::f /eq. 
fewer of late years than for
merly, 242 

Altorjj; an earthquake there, r 
Alumen plumeum generated from 

mineral waters, 89 
Ammiamu Marcellinus cited, 

228 

Amjlerdam, fea-fhells found in 
a deep well there, 7 I 

Analogy between the eletln
cal fluid and lightning, 2)I 

Anaphe thrown up by an earth-
quake, xoo 

At1ato/ia frequently a4Lrmed 
by earthquakes, 181 

Ar xagoras cited, 2 + 
Anaximenes cited, zz 
Ancients, how far we are in-

debted to them, 47 
Andes, 155,z66 
.Anglt{ea, fubterraneous trees 

there, 97, 136 
.Angola, extintl volcano's there, 

20 

.Angra, an earthquake there, 
2ZI 

Animals terrified at the ap
proach of an earthquake, 

zz6 
Animal fubftances found m 

molt: 
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moft parts of the bowels of 
the earth, 7c, 14-3 

.Antego, an earthquake there, 
157 

.Antilles, earthquakes there, 
•5;, &fir· 

A1ztioch thrice deitroyed by 
earthquakes, 2 I 9 

.Apennine, 17, I 2 8, I 5o, I 5 ') 
/lpulia much infefted wirh 

earthquakes, 220 

.Aquila deftroyed by an earth-
quake, 223 

Ararat, an extinct volcano,. 
217 

Archilaus cited, 2 2 

Artquepa, an earthquake there, 
109, rz3) 

and a volcano, 257 
-Arethu/a, its fountain• it:op'd 

by an earthquake, 219 

d' Argen/ola, cited, 2 I 5 
.Afietatio (or clafhing of moun

tains) 5• 7• 38, 125, 219 
At·ijlole cited, 3, g, 10, 12, 15, 

16, 17, 18, 20, 23, 2f, 160, 
165 
defea of his hypothefts, Z.f 

Artrick, an earthquake there, 5 
.Aflejlus generated from mi-

neral waters, 89 
Afienjion ifland, 166 

an extinct volcano, 171 
Allies ej eCl:ed, 7, u, 2 I, 44, 

104, 109, 2 I 2, 22) 

.Ajia minor, twelve cities de
ftroyed there in one night by 
a.p. earthquake, 5, 127, 219, 

257 
.Ajph(lltites lake, 3 a 
AcrfP!'A,~, why an epithet of 

Neptune, 179 
Atalanta, an ifland delug'd by 

an earthquake, 12 

.Atlantis, a vaft large ifland faid 
to be funk and overwhelmed 

in the .Atlantic ocean, 12, 

uo, 152, 155 
.Avernus lake, 36 
.Aurum fulminans, an experi

ment with it recommended, 
142 

compared with gun-powder, 
169 

St . .Aujlin cited, 219 
Axis of the earth, its direCtion 

may have been altered by 
earthquakes, 154 

.Azores, earthquakes there, 20 

and extinCl: volcano's, 222 

B 
Ba!afore, earthquakes there, 

u6 
Balavane (in Sumatra) a vol-

canO) 107 

Bar!Jadou, an earthquake there, 
157 

agitation and overflowing of 
the fea there, and Rib thrown 
on fhore, 328 

Bataruia, earthquakes freqaent 
there, 14-0 

Beni-gttazecval, a fmoking and 
flaming cavern, 2 I 6 

Biddey (in Chejhire) a ftnking 
of the ground there, IIf 

Bitumen abounds in the bow-
els of the earth, 3 o 

Blifken, cited, 99 
Bodies reprefenting fifh-fhells 

found in moft countries of 
the earth, 69, 14-3 
others reprefenting vegeta
bles, ibid. ibid. 
others reprefenting animals, 

ihid. ibid . 
not carried thither by mens 
hands, or by Noah's flood, 

147, 148' 
how probably depofited, 164-

Bodinus cited, 22 

Beetbius (Heflor) cited, 119 
Jlo/ejl(IN.», 

B 
B 
B 
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Bolej!aw, it~ lake emits wind 

at the furface, 23+ 
Bologna, an earthquake thete, 

221, Z"I 

Bone of prodigious bign~;; s 
found in Notjolk, r J z 

Borelli cited, 235, 24-9 
Bottrmi cited, I 5 
Bouguer, of the volcanos and 

earthquakes in Ptru, I 9 >, 
& ;eq. 

Bourdeaux,an earthquake tnere, 
17 

Brafmutias, 4 
TI~ds-'11~, 4 
Dr.Browncited, 132 
Bura overwhelm'd, I z 
de Brjfon cited, 249, 2 :;o, 2 {I 

his natural hifiory of earth
quakes and volcanos, 2"9, 

&fiq. 
c. 

Cccfalpinus cited, 2 5, 52 
Ccejius cited, I I, 35• :;6 
Calabria much infeiled with 

earthquakes, 2 zo 
Callao (near Li11.a) defrroycd 

by an earthquak , 218 
C::zmden cited, 6, 8I, 97, I23, 

1 35 
Caminus Ter11atmjis, I 1 

Campania, commotions there, 

5· 1 3· I7 
Canada, earthquakes there, 7 
Carapa, a ·ok~no there, 2 I 7 
Carga<Viraco, a:n extinct Peru-

cvian volra,no, zco 
des Cartes cited, so 
Dr. CajUe cited, 92 
Catanea deihoycd by an earth-

quake, . 8, 261 
Caucafus, ihe11-fi{h found on its 

top, 93 
Cavities or caverns, fubter a

neous, 25, z6, 27,2, 6o, 
108, 228 

X. 337• 
full of exh'alations, il..~ams 
and .in:fb.mmable vapours, 

3 r, 6o 
· how .fires ~re kindled in 

them, 3G 
produced y v:-~er, z :;o 
b~l often er bv 'lire, :hid. 

ca~fes ofearthauakes a llgned, 
36, G_/eq. 163, 167, (;.., fiq. 
r7\ & fiq. I 8 5,. E:f ftfj. 
z•.:z! & )cq ;:o7, 20 ', 230, 

f.3)eq. 2 41, 243· &fiq. 2 59, 
f.:fjeq. 

Chalcis, an earthquake there, 
13, t6 

Chandtlieresvibrating in earth-
quakes, 224, 25 , 307, 308, 

310 
Charles-torwn, (in .America) a 

violent earthquake there, ~~ 

Xrx.o-(A-tx.T~at;, 
IS6 

4 
fub-
1 35 

trees 
1 37 

Chatmos, (in Lmrcafhire) 
terraneous trees there, 

Chefoire, fubterraneous 
in that county, 

Cbildrey cited, 97• 
I If> I J 7, I 2 3, 

108, IIJ, 
135· q6, 

137, z6o 
Chili, fi-equent earthquakes 

there, 1 oo, 1 1 S 
Chimboraco, an extinct Perurvi-

an volcano, zoo 
St. Chrijlophr's ifland, a great 

euthquak there, 8, I 57 
Chymicd expbnation of fub

terraneous fires and e~rth
quakcs, 183, t3 fiq. 

Cir ·ulation, a continual on f.! in 
nature, 130, f.J fiq. 

Circum;~ances, or ph::enomena 
of earthquakes, I, f5 fiq. 

253· C5 fiq. 
of the great O!le of Aorv. 1, 

1755,z8o,&)tq.t thcend 
Z Clay, 
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Clay, changeable into hard 

ftone, 146 
Clouds, fubterraneous, an af

figned caufe ef earthquakes, 
24 

blackifh ones fometimes pre
cede earthquakes, 243 
electric ones, caufe thunder, 
lightning and earthquakes, 

259' f.:fc. 
Commotion, I, 5 
Congo, extinCt volcano's th~re, 

20 
Confiderations on the caufes of 

earthquakes, 253, & jeq. 
Conjlantinoplt, lefs fubjeet to 

earthquakes now than for
merly, I29 

Cornijh diamonds generated 
(from mineral waters, 89 
.bills, abound with fifh-fhells, 

93 
Cornua Amonis, 79 
Cotopaxi, an extinB: Peruvian 

volcano defcribed, I 96 
flamed out anew in 17 42, 
and inundated the neigh
bourhood, I 97 

Cugiano, an earthquake there, 
123 

Cumllerlmzd, fubterraneous trees 
in that county, 136 

Cyprus, earthquakes there, I7 
D 

Darknefs from earthquakes, 
and eruptions of volcano's, 

2I 
Darlington, or Oxenhall, (in the 

bi1hoprick of Durham) pits 
of hot water there, called 
hell-kettles, I 17 

Dead /ea (in Palejline) the pro
duclion of an earthquake, 

118 
Deafnefs cured by; an earth-

quake, 274 

Deal caftle violently fhaken by 
an earthquake, 267 

De/os exempt from earth-
quakes, 16 

Deluge, (of Noah) probably 
brought about by an earth~ 
quake, I 53, E:f feq. 

Democritus cited, 1 z, 46 
De<vonjhire hills abound with 

fhell-fifh, 9; 
Dial of Earthquakes, a book 

fo called, zo 1 
Dion Cajftus cited, 2 I 3 
DireCtion and progrefs of earth

quakes, 220, 224, 227, 250 
of the earth's axis may have 
been alter'd by earthquakes, 

D·a· .n.= dirr. rs4r 1 tn~.;.uons or rrerences o 
earthquakes, 3, 4, 274, CS 

fiq. 
Dizzinefs, head-ach and :fick

nefs occafioned by earth
quakes, 254, z6s 

Drake (Sir Francis) cited, I 21 
Duration of earthquakes, 14, 

21, 42, 316 
I>uft, clouds of it ejected in 

earthquakes, 16 3, 164-
more ponderous than gold, 

142 
-this perhaps a natural au
rum fulminans, ihid. 

E 
Earth, (terreftrial globe) im

poffible to be difplac'd by 
earthquakes, zz8 
the direCtion of its axis may 
have been changed by earth
quakes, I 54 
never univerfally afFeCted by 
any earthquake, 
full of cavities and caverns, 
25, & /eq. 6o, I09, 11 z, :zzg 
its ftrata, how P.robably for
me~ I64 

altera· 
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altera ions of its furface very 
great, 7 4, 94, I 11, 11 8, 

121, 143, 239 
--but lefs of late than 
formerly, 242 

ca.ufes of the alterations of 
its furface, 240, & fiq. 
abounds with pyrites 
carries ftrong fymptoms of 
very old age, 171, 174 

Earth converted into ftone, 90 
raifed in earthquakes, 8, 
10?, 106, 1c9, II7, 156 
:finKing, 45, I 0), 106, liT, 

113, II), II6, 117, IZ2 

removed in large quantities, 
75' I2J, I.2f 

EarthquaKe, one which de
ftroy'd twelve cities in a 
night, 5 
one which ruined the whole 
i!land of Sicily, 8 
pha!nomena of the great one 
of No·vem!Jer 1, 1 7 SS, in 
various parts of the globe, 

28o, & feq. to the end, 
Earthquakes, their diftinB:ions 

or dilferences, 3, 4, 2 7 4 
their caufes, 36, 48, 49, 
167, c:f /eq. 176, & feq. 
184, &ftq. 210,211,212, 

232, 234, C5 /eq. 
- conftderations on them, 

243, & feq. 257 
their effeB:s, 38, & fiq. 94, 

& /eq. I 58, tJ fiq. 
-compared vith thofe of 
gunpowder and pulrvis fulmi
nans, I 69 
their ph<Enomcna, I, & feq. 

2 5 ~' C5 feq. 
their extent, 1 z6, 1 58, 

I i9' 220, 3 33 
never univerfa1, 3 
may be propagated by bare 
contiguity to vaft diftances, 

205 

E X. 339 
all countries liable to them, 

IZ7 
happen at all times and fea-
fons, 18, 19, 44 
chiefly in calm and ferene 
weather, 223, 25 3, :z61 
places moft expofed to them, 
10, 16, 43, 6z, 128, I94, 
(;! fiq. 20), 219, 220, 235 
noifes preceding or accom
panying them, 8, 9, 27, .p, 
48, 99, 16I, 163, 220,223, 

:l43' Z5Z 
their viciffitudes, 1 29 
-nothing regular in them~ 

204 

fevere ones feldom follow 
q ick upon one another, 19 
v. hethcr they can be pre
diB:ed,. 
forerunners of them, 20 

probably more frequent and 
powerful heretofore than of 
late~ I 5 L 

may have alter'd the direc
tion of the earth's axis, I 54 
cannotdifplace the globe, z z 8 
as frequent under the ocean 
as under dry land, 1 zo 
fhock fhips at fea, 225, zz6, 
263, 264, 283, & feq. to 
the end, 
why they happen feldom in 
England, 62 
chymical explanation of 
them, I83, C5 fiq. 
artificial ones, z6, 46, I 8 5 
thought to produce moun
tains, 227 
-reafons againft this noti
on1 ibid. 2 34 
produce, interrupt, deftroy, 
and alter fprings and foun
tains, 13, 44, z I 9, 2 2 I, 

222, 2Z5, 251 

-~tliis denied, 2 57, 2 S 8 
denied to be the elfeB:s of 
Z z fub 
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fubterraneous ''apo~1r, fer
mentation or explofion, 2 j 5, 

& }fq. 276 
afcribed to eleClricity, 257 
their direajons and progrefs, 

220, 224, 227, zso 
their ofcillations, zzo, 224, 

22-7, 2 so 
agitate the fea, rivers, lakes, 
&c. 7• 119,130, 1:;8, If~, 
218, 223, 253, 263, z8o, 

C5 flq to the end. 
oc~a£on dizzincfs, head-ach 

. andfickne!S, ~54• z65, 266 
Effects of eJ.rthquakes, 1 ~, 14, 

38, 40, 94· e:f feq. 98, C5 feq. 
11:!, 115, & Jeq. 1~6, & 

feq. zSo, & feq to the end. 
Electrical fhock proportional to 

the magnitude of the folid 
electrified, zc 6 

Elefuicity an affigned caufe of 
earthquakes, z59 
-objections thereto anfwer
ed, 272 
analogous to lightning, z 5 I 
felt by ffh in the water, z65 

England, why feldom vifitcd 
wi<h earthquakes, tz 

'Evoo-ly!t'~ why epithets of 
'F.vco-fx9c..·v J.leptune, I 2, I 7 8 
Epiamts, his notion concerning 

the produtlion of earth-
qmkcs, 48 

'Er.1XA1V'h;~. 4 
Eruptic.ns, fubtcrraneous, 7 4 

-~fi ry ones, 9, ~ fiq. 2, 9• 
f$ fiq. 40, I OZ, 204, 2 I 6, 

:?IQ, ~C. 312. 
-watery ones, 
-fmokyone!:', 9, 16.1, 216, 

2:4-, 312 
-:C-ndy ones, I 09 
-:lony ones, 10, 216, z.z4, 

zz 5 
St. Euphm;ia funk by an 

earthquake, and covered 
with a lake, 6, 1 z, 1 I 5, 220 

Exhalations, fiery ones, 7 4-
caufe earthqllakes, 2 'h & 

/eq. z6, 41 
Experiments illuftrating the 

. nature of earthquakes, I 84, 
I85, 190, 244 

-objected to, 2 55 
Extent of earthquakes, 3, 1 5, 

I79 
of the p-reat one of the 1 fl: 
of No<V'/mber I 7 55, 13 3 

F 
Faltianus cited, I 34 
F aber (Ho1Joratus) cited, zz, 

z6 
Fablun (in s~uede;z) an earth-

q ualre there, 3 2 5 
Falling-itars often precede 

earthquakes; 243 
-how kindled, 248 

Faro, earthquakes there, 6, 
314 

Fayal an earthquake there, 221 

Fcr:nentation, experiments to 
explain its nature, I 66 
ofin1hmmablefubftances, the 
caufe of their cxp1o1J.on, z 1 o 
from a mixture of pure and 
fulphureous air, 244 
-th!s the caufe of clofe ful
try \\ eather, . :45 
-;:md of thunder and light-
ning, 246 

Ferr:.t'J! r:ubigenum, 67 
Fire pltilofoJ:'hicaHy confider'd, 

. S+ 
1ts efficacy from an incorpo-
real p;incipie, ihid. 
poffeE'd of no re:-:.Uy active 
power, '"5, &flq. 
fubterraneous, ho·:; main
tain'd, 4r 
-the chief affign'd caufe of 
earthquakes, 48, 49• 207 

-forcing 



I N D 
-forcing thro~ the ground 
in earthquakes, 9• Io, I I, 
29, 30, 3 I, 40, 102, 2c4, 
216, 219, 223, 224, 312 
-and from the bottom of 
the fea, 29, 102, Io4 
-throws up rocks, toz, 332 
-and mountains, 7 5, g6, 

IO-i, 147· 227 
-rends mountains zfunder, 

7• 2 I, 106, 327 
-capable of raifing a \V hole 
country at once, I so 
-explained bychymic~l cx
petiments, 183, f.5 feq. 

Fifh thrml'n up in { arthqu:1kes, 
I 16, I 17, 327, 328, 3?-0 

F!amjieed cited, z6z, 263, 265 
FlanderkitJ iflands, extinCt vol-

cano's there, I I 

Flatufes precede and accom . 
pany earthquakes, 12, I 3 

Fluids tranfmuted into folids, 
89 

Foffiles, fignred one , the very 
bodies they reprefent, or the 
impreffiom of them, 7G, 8o, 

14·3 
all fulphureous ones contain, 
iron, 61 

Fountains produc'd, alter'd, in
terrupted and deftroy'd by 
earthquakes, q, 44• zzg, 
2ZI, 222, 22~, 251, 305, 

3 13· 3 I8, 32 7 
-this contradiaed, 254, 

257, 269 
Fuego (one of the Cape d~ Yt;rd 

iflands) a hu;:re mountam m
ce!fantly bur~ing, 167, z 16 

fumes, fulphureous, defuoy 
elailic air, 246, 247 

Fumerius cited, 6, I z, I 3 
G 

r~~Y.'oY-@J.., why an epithet of 
Ntptune, r 7 8 

Gammamorra, a high moun
tain burft and difpcrfed by 

E X. 341 
an earthquake, 7 

Garca>us cited, ~, 17, 20 

Garcelajo de la Vega cited, 109 
Gfljfi11dus cited, 4• 6, I 2, I 4, 

I)' I 6, 3 3• 50 
Gel/ius cited, t 1 z, 22 

Genoa, an earthquake there,224-
Lr: Gentil cited, 226 
Giants of the old poets fig-

nificant of \rolcano's, I 49 
Dr. Gilhert cited, 66 
Gimclli Carreri cited, 223 
Glafs windo vs faid to have 

been clet!rified by the ex
plofion of cannon, 2 5 I 

Gcnnapi, a volcano, I 1, 2 I, 

107, 2I6 
Good .. win-lands, funk and over

whelm'J by an earthquake, 
119 

Grotta di ca11i (near Naples) 36 
Guatimala an can:hquake there, 

123 

Gulph formed by an earth-
qu ... ke, 224 

Gun-powder firit hinted the 
true caufe of earthquakes, 

37• 4-9, f.5c. 
jts prodigious force, ihid. 
its materials analogous to 
thofe which produce earth
quakes, I67 
its phcenomena compared 
with thofe of thunder and 
lightning, 168 
-and with tho e of pulvis 
and aurum fidminans, I 69 

H 
Dr. Hales cited, z6 1, 2 2, 266 

his confider:J.tions on the eau· 
fes of earthquakes, 24 3,f.:f feq 
his confidcrations on the 
caufes of earthquakes, 243, 

f.5 feq. 
Hall, an earthquake there, I, I ) 

Harlingfbrdlmy, an earth-
quake there, zGz 

Z 3 Heat~ 
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fleat, fubterranean obftruaed, 

an afligned caufe of earth
quakes, I 76, C5 fiq. 
of mineral fprings accounted 
fer, •87 

llccla, a volcano, •9, 1 o, 64, 
107, 16~, 211, 212, 256 

St. lielena iiland, I 07 
He/ice overwhelmed, I 2 

Herbs petrified, 8 6 
Herculaneum, Heraclea, partly 

thrown down, and partly 
overwhelmed, I 6, 17 
examination of its larva re
commended to the curious, 

213 
flermitage (in Dorfetjhire) three 

acres of ground removed to 
the diftance of forty perches 
there, I 24 

lfiera, an iiland thrown up by 
an earthquake, Ioo 

}fiftorians, natural, deficient 
in their accounts of earth
quakes, 120, 146, I 50 

Holland, fubterraneous trees 
there, I 36 

Holm (in Norfolk) cockles and 
periwinkles there, 197 

Dr. Hooke, his difcoUl'fes on 
• earthquakes, 68, & /eq. 

of the effects of earthquakes, 
94, C5 fiq~ 

of earthquakes in the Lee
ward ljl ands, I 5 J, & /eq. 

Hurricanes accounted for, 188, 
z.p 

Hypothefes for folving the 
ph~nomena of earthquakes, 

22 &fiq. 
I 

Jamaica, an earthquake there, 
25I 

Japan abounds with volcano's, 
215 

:Jarva, a burning mou •• tain 
· broke out there, 1 ~ 

E X. 
a mountain riven a{under 
there, ro6 

Iceland, /jlatrd, abOlmds with 
fulphur, z 1 z 
earthquakes there, 99, 109 

Ignes fatui accounted for, 1 87 
often precede earthquakes, 

2 43 
Ignition from bare fermenta~ 

tion, JZ 
lnclinatio, 4, 5 
lnclinator, 4 
Impruck, an earthquake there, I 
Inundations from earthquakes, 

6, I 1, 118, 28o, &c. to the 
end. 

from volcano's, I 97, 200 
Johnjlon cited, 6 
Journal des Sfa<vans cited, 7 
Iron always connected with 

fulphur, 61 
rained down, 66 

!faiah cited, I 7 5 
I1lands and fea-coafts why moft 

fubject to earthquakes, 16~, 
&c. 

thrown up by earthquakes, 
13, q, fO, 94, 95, I oo, I 03, 

105, I 18, I 20, 162 
-leave an abyfs or hollow 
below, 120 

Italy vexed with earthquakes, 
62, 137, 2.23 

Juices petrifying, 73, 79, 81, 
86, 87, 139 

K 
Kircher cited, 6, 9, 1 I, 1 z, 14

1 

17, 18, 26, 27, 3~· 36,4-3, 
44, 46, 49, b6, 88, lOJ t 

ro j. liS, II8 
Kempten, an earthquake there, 

15 
Kings (city of, in the wefr.bulics) 

an earthquake there, 1 19 
L 

Lahcs, 4 
J..akes 
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Lakes produced or deftroyed 

by earthquakes, 6, I z, 39, 
I 00, 1 o6, 1 I 3, 1 I 6, 'Cf feq. 

Latacunga (in Peru) aa earth-
quake there, zoo, 20 1 

Layers of earth, how probably 
formed, I6+ 

Leeward- Ijlands, earthquakes 
there, I 54, f.:! fiq. 
-probably from a fubter
raneous ignition, like that 
of gun-powder, I 6 3 

Lemery, his phyfico-chymical 
explanation of fubterraneous 
fires, earthquakes, &c. 183, 

&/eq. 
Lightning magnetic, 67 

and thunder owe their mat
ter to the breath of the py-
rites, 57, 6o, 67 
-to fulphur, r 8 3 
befOre an earthquake, 243 
caufed by eleCl:ricity, 2 ~ 9, 

C;f /eq. 
Lignum fo.!Jile, 69, I 3 7 

lodged under ground by 
earthquakes, I 3 7 

Lima, two earthquakes there, 6, 
19, 203, 2I8 

Lippareteinfolte, 11, 27, 162, 
t66 

Lincolnjhire, an earthquake 
]n that county, 261 

Lindau, an earthquake there, 

Linfchoten cited, 98, Io8, 11 5, 
119, 122 

Li.foon, earthquakes there, z 57, 
'Cf feq. 

Dr. Lifler on the nature of 
earthquakes, 6 8, & /eq. 

London, earthquakes there, 243, 
250, 2~2, z6z 

Low-countries, an earthquake 
there, 5 

Lucretius cited, 43 
Lucrine lake greatly diminifh'd, 

95 
made a marih by an earth-

quake9 225 
Lufos naturte a mere whim, 72, 

145 
Lyhia, 1 eo towns overthrown 

by an earthq u<".ke, 2 I 9 
IVI 

Macl;ian ifland, a mountain 
there rent afunder by an 
earthquake, 223 

Magellanic ftraits, the fea very 
deep there, I 11 

and alfo very fhallilw, 122 
Malahallo, (in Peru) a volcano, 

217 

Man ifland, fubterraneous trees 
there, q6 

Mandelfo cited, 2 2 1 

Mallilla, a mountain levelled by 
an earthquake there, 222 

Marcellinus cited, 4, 5, 9 
Marclry hill (in Herefordjhire) 

travell'd three days together, 
123 

Maritime places, moil fubjeCl: 
to earthquakes, 16, 165, f.:! 

fiq. 201,255 
St. Jlr1artha ifland, 167 
lv!artinico ifland, an earthquake 

there, I57 
Martinius cited, z6 
Jlr1a/carte7zos ifland, frequent 

earthquakes there, 162,167 
Mauritian iflands, e~rthq uakes, 

volcano's, and fiery erupti
ons there, I I, 215 

Memmingen, an earthquake 
there, l 

Meteors, fiery ones, frequent 
forerunners of earthquakes, 

zo, 243 
luminous, folved by the 
dofuine of electricity, 259 

Meterranus cited, 5 
St. Michael ifiand, earthquakes 

there, zz.I, 22z 

Minerals, figured ones genera
ted ou of mineral waters, 

74, 83, 89 
Z 4 Mi/nia, 
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Mifizia, a mountain of coal 

fmoking there, 3 I 
Molucca iilands, earthquakes 

there, 7 
Mo1zte di cinere, formed by an 

earthquake, 225, 227 
Mcnte, or M ontagna dz Somma, 

a volcano, I o 
J..fonte Gi6dlo, fee ..!Etna. 

Montjerrat iiland, an earth-
quake there, I p 

Moon may have a ihare in the 
production of earthquakes,. 

209, & }eq. 
ivlottingham (in Kent' a linking 

of t e ground th::'re, 1 I 3 
Mountainous places very liable 

to e:uthq ua.;:cs, I b, 4 3, 
128, 1 8o, 254 

.Mountains, by fome thought 
to be the mere efFect of fub
terraneous fires, 
-this opinion contrO\·erted, 

ibidem. 
the work of fea waters, 229 
were probably once under 
water, 7r;, 148, E5 flq. 222 

the elfett of earthquakes, 
75• 149• I 5o, &_!eq. I62 

[wallowed up in earthquakes, 
118 

onrfet by e::mhqu:1kes, z z z 
rent afunder by e~fthquales, 

7· 21, 10 ,, 223, 327 
turned in to plains, 7 4 
new ones, q6, 105, 227 
funk in a hollmv, · 9 
removed to confi.dcrable dif
tances, 7, I z 3 
fend forth fiery eruptions in 

_earthguakcs, 2.z3, 312 

cla!hing together, 7, 219 

animc 1 ~nd veg table fub
:fip.nces found on their tops, 

79· 93 

Myccmati~, 9 
Mux,.rrlaa O"UO"f.A.~~, 9 
Mummies, natural ones found 

upon a removal of the fands 
in Norfolk, 140 

N 
Naples, an earthquake there, 

8, x6 
ail its churches and palace~ 
thrown down by an earth
quak~ 220 

fituated on a hollow bed of 
roafi:ed minerals, 2 I 4 

Natural hiftory, deficient in ac
counts of e:mhquakes, ef
pecially of the more ancient 
ones, 1 2c, 146, 150 
of earthquakes and volca
nos, 209, & feq. 

Nature, her way of aeting in 
impreffingformsupon things, 

Ifi, 145 
is always changing- the fi:ate 
of things, 170 

Neptune, Greek epithets of 
him, 12, 178, 179 

Nicomedia, an earthquake there, 

5 
Nile, but four of its fey-en 

mouths remaining, I 1 o 
Nitre, abounds in the bowels 

of t:1e earth, r 1 o 
Noifes preceding or accompa

nyifig carthqua!(cs, 8, 9, 27, 
42, 48, 6(•, 9'), 16!, 163, 
2ZO, Z2j, ZfJ, 252, 305, 

)12,319,329 
how accounted fo1·, 7.33, 

243•25Z 
fometinws without any fen-
fibie commotion, 2 z1 
perhai s from an agitation of 
the eleB:ric fluid, 2:; I 

--from an electrical ex
ploficn, z6o 
in vokano's, 9• zoi, 22 3 

A-orc£a, 
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Norcia, :tn earthquake there, 

223 
Nordlingm, an earthquake 

there, 7 
}7~rtbampton, an earthquake 

there, . z61 
Nztceria, an earthquake there, 

16 
0 

Odic hole, (in Somnfttjhire) 6o 
Olearius cited, 93 
Opening of the earth, I s6, 

161, 220, 223, 224, 326 
Ores and minerals, their inter

mixture the work of earth
quakes, 1 I 2 

their natural feat probably 
deep in the earth, 24 I 

Ormus, its foil abounding in 
fait, 30 

Overflowing of the fea, an ef-
fect of earthquakes, 9) 

0 ·7Jid cited, 68, 149 
o~Jcrd, an earthquake there, 

z65 
0 .--;'s qe, a meteor fo called, 

2 47 
Oyfl:er-f11ells, on mount Cauca-

fus and llanjlead downs, 9 3 
p 

Panama undermined by the fea, 
45 

often inundated by earth-
quakes, 46 

Pap,bo.r, an earthquake there, 
17 

Paris, an earthquake there, 5 
St. Paul cited, 175 
Pifaro, an earthquake there, 6 
P embrokefhire , fubterraneous 

trees in that county, I 36 
Peru, frequent ea~thquakes 

there, •7, 193, f.:f feq. 217 
and volcanos, 193, 217 

llO foffilc !hdls found there, 
' 194 

-the reafon of this, 2 3 7 
its whole foil the produce of 
fire, 194 

Peforo, an earthquake there, 6 
Petra Mala, eruptions of fire 

there, . 29 
Petrification, a fymptom of old 

age, 173 
the principle of figured 
fiones, 2o 

Petritying fubll:ance or liquid~ 
73, 79, 81, 86, 87, l 39, I 61, 

16) 
Phcenomcna of earthquakes, I, 

f5 feq. 3 6, f.:f fiq. 2 ~ 3' f.:f /eq. 
of the great one of Nov. 
r, I 7 s), in various parts of 
the globe, z8o, f.:f fiq. 

Phaeton, his hifl:ory fignifica~t 
of fome ancient great earth .. 
quake, 

Philofophy of earthquakes, 
25 3' f.:f /eq. 

Pie in the ll.fo/uccas [wallowed 
up by an earthquake, 
of Tener!Jfi, an extinct vol
cano, 171 

Places moft expofed to earth
quakes, Io, 6, 43, 62, 128 

1 94, f:j Jeq. 
Plains turned into mountains, 

74-
Plmza (in Bohemia) grotto's 

there, ~6 
Plants oetriGed, 86 
Plaftic principle in figur'd fof

fils, a mere whim, 72, 76, 
143, IH, 146 

Plato cited, 3, t ,, 120 

Pliny tthe elder) cited, 4, 5, g, 

1
Iz, 14, 16, 17, 18, zo, 8g, 
90,95, too, 118, 12), 219 

Pluto's de;t, 226 
Poles of the earth may have 

been alter'd by earthquakes ... 
I 54-

Pompeij 
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Pompeij deftroy'd by an earth-

quake, I 5, I 7, I 9 
Pool's hole, 6o 
Pojocatepac, a Mexican volca-

no, 2I7 

Popochllmpeche, a Mexican vol-
cano, 217 

Portland illand, prodigious large 
fnake-ftones there, I 53 

Port-royal (in Jamaica) an 
earthquake there, 26 I 

Pofitions concerning earth-
quakes, 2 53, & fiq. 

Pojfidonius cited, 2 I 8 
Powder heavier than gold, 

142 
Dr. P#'Wer cited, 64 
Praya, an earthquake there, 

221 
Prefervation of fubterraneeus 

trees, c:!c. to what owing, 
138, & fiq. 

Prochyta, an ifland forced up 
by an earthquake, 1 1 8 

Pugnalic, an extinct Perurvian 
volcano, zoo 

Pul<Vis fulmi1zans, its effeCts 
compared with thofe of 
gunpowder, I 69 

Pumice ftones ejected, I 04 
fuzzoli, fiery eruptions there, 

29 
fyren~ans, earthquakes there, 

17, 128, ISO 

E X. 
R 

Ragufa, an earthquake there, 
220 

Rain may contribute to earth
quake~ zo6 
may help to diminifh moun
tains, fill up valleys, and 
wear away the fea-coaft, 241 

Ratijbon,an earthquake there, I 

Ravines in Peru, defcribed, 

I93 
Ray cited, 220, 225, 227 

his fummary of the caufe of 
the alterations on the earth's 
furface, 240, & /eq. 

Receding of the fea, an e.ffea 
of earthquakes, 95 

Regeneration of metals and 
minerals, 3 5 

Reggio, an earthquake there, 8 
Refervoirs of fubterraneous 

waters, z8, 39 
p,;" .. ,~, + 
Rhodes thrown up by an earth-

quake, 100 

Ricaut (Sir Paul) cited, 
Rimini, an earthquake there, 

6 
Rivers, deftroyed by earth

quakes, q, 1 oo, 1 1 o, 1 2 5 
agitated by earthquakes, 13, 
Ioo, 110,125, 28o, &/eq. 
to the end. 

Rocks, thrown up by fubter
raneous fires, I oz, 3 3 z 
rent afunder, I 02, 16 I, 

j I 3' 3 I 8, 3 I 9 
Rodunda, a rocky illand cleft 

afunder by an earthquake, 

Pyrites, its breath in a manner 
totally fulphur, 59, 245 
-the affigned caufe of thun
der, lightning and earth
quakes, ibid, & fiq. 6o 
the fuel of volcano's, 65 
may fire fpentaneoufly, 63 Rome, an 
ferments with moifture, z 1 o, 

158, 163 
earthquake there, 

223 
232 Ruina, 

now formed, 2 3 8 s 
Q_ Salts regularly :figured, s+ 

~erimondam (in Brojil) an ex- Sand thrown up in earth-
tinct volcano there! zo quakes, 

4' 5 
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quakes, tog, 305 
tranfparent, once water, 8 3, 

ss 
Sandys cited, 96, 97 
~angai, a bellowing Peru<vian 

volcano, zo6 
Santori11i ifiand, made by an 

earthquake, 227 
an enthquake there, 20, 

I 14· 
eruptions of fire there, 29 

Scbottus cited, 5, z8, 32, 48 
Scbouten cited, 215, 225 

Scotland, feveral parts of it 
funk by earthquakes, 119 
a town [wallowed up by an 
earthquake there, 117 

foffile wood found in divers 
parts of it, 69 

Sea bears no greater propor
tion to the land now, than 
formerly, 240 

may heretofore have co
ver'd moft inland pla~es, 

. fl . d 75 1ts uB:uatJOn an commo-
tion continually exciting 
winds ip the bowels of the 
earth, 28, 29, 43 
contributes to the produc
tion of earthquakes, 44, 

zo6 
a great caufe of the alte
rations on the earth's fur
face, 240, & /eq. 
its bottom raifed, and ifiands 
formed out of it by earth
quakes, Ioo, 101, 103, 105 

turned into land by earth
quakes1 I 29 
landed up and tranflated by 
fubterraneous fires, ihid. 
greatly agitated, overflow
ing its banks and receding 
t'rom its fhores in earth
~uakes, 7, I 3, ~ •h 40, 94, 

96, lOO, I 19, I 30, 156, 
158, 159, t63, 218, 222, 

224, 283, C.:J fiq. to the end. 
Sea-coafts, why liable to earth

quakes, 17, 163, & fiq. 
z68 

Sea-fhores worn away by 
waves, 4;, 78 
-and partly by rains, 241 

Sea water productive of fub
terraneous fermentatiom, 

165 
~uo-)xGw,, why an epithet of 

Neptune, I z, uS 
Self-opms in mines, what, 6o 
Senecacited, 2, 3, 5, 10, IZ, 

I 2 1 I 5, 16, I 7, I 9, 20, 

21, 22, 23, 36, 45, 47· 
48, 100, 126, 134 

Dr. Shaw cited, 22) 

Ships at fea violently tofs'd and 
jerk'd in earthquakes, 98, 
130, 158, 163, 225, 226, 

25 3, 263, 264, 276, 284, 
288, 289, zq8, 307, 3c9, 
310, 317, 321, 322, 326, 

33 I, 33 2 ' 333 
buried under ground, and 
how, 164 

Shells of fillies, bodies re
fembling them found in m of\. 
countries of the world, 68, 

69, 14-3 
are the very things they re .. 
prefent, or their impreffions, 

70, o, 140 

not carried thither by men's 
hands, or Noab's flood, 147, 
how probably depo.fited, re
mote from the fea, 1 64 
inland places where they are 
found, may have been once 
covered by the fea, 7 5 
no fQffile iliells to be found 
in Peru, 194 
--and why, 237 

J Sici&, 



I N D E X" 
Sicily, a great earthquake there, 

261 
Sidon, an earthquake there, 

17, 218 
Si11igaglia, an earthquak~ there, 

7 
Sinking of the earth, and bot-

tom of the fea an effect of 
earthquakes, 44, 45• 94, 
10)1 106, Ill, 113, It~, 

&fiq. 
Smoke, afcending through 

chafms, 9, 224 
Smoky eruptions, 2 1, 1 6 •, 

216, 3 I 2 
Smyma, earthquakes there, 

130, 220, 2p 
SoiJ, f.1ndy and loamy, often 

viiited with earrhquakcs, 

43 
So!fatm·a, or Su!fero hill, 1 o, 

I I, 2If 
Sophocles cited, 149 
Sorca ifland, co,·ered by the 

lava of a volcano, 2 I:; 

Sparry incruftations, 8 1, 8 z, 
86 

Species of many things may 
have been wholly loft and 
annihilated, 1 ~ z 
--and new ones generated, 

1)3 
Specus Coriciamu, 26 
Speed cited, 81 
'kq:>i:')'(h~. 4 
Spiri!uous bodies, their force 

when rarefied, 34 
Spring produc'd, alrered, in

terrupted and deihoy'd by 
earthquakes, I z, q, 44, 98, 
219, 2ZI, 222, zz-, 251, 
30_), 313, 3!4, 318, ~28 

-this however contradict-
ed, 2~4, 2~7, z69 
l10t ones abound m Germm:v, 
France, anci Spam, 29, 5~, 

I 7 

the caufe of their heat, zg:J 
IS~· 187 

Steams rarefied, an affigned 
caufe of eatthq uakes, 2 5:. 

41 
mineral ones, noxious, 3 5 :J 

44 
of fulphur, pyrites, nitre, 
& c. how kindled in the 
bowels of the earth, 36, 

63, & feq. 
Stelluti cited, 137 
Dr. Stukelry, his philofophy of 

earthqu~kes, 2 53, & fiq. 
Stobceus cited, 3 
Stone may be confolidated 

water, 74 
Stones projected from chafms 

and volcano's, 1 o, 2 24, zz5 
figurate ones are pctrifica
tions of foft fub.fiances re
fembling fea-!hells, animals, 
vegetables, &c. 68, b' feq. 
rained down, 66 

Strabo cited, 218 
Stral./zmd burnt by 1igh~ning, 

34 
Strombulo, Strombuli, Stro?tgylza, 

a volcano, 27, 101, 118:. 
162, 166 

abforbed and covered by the 
fea, 1 I 

M. StttrmhtS,' his methodical 
account of earthquakes, 1 

&Jtq. 
Subvnjio11, 4, ~ , 39 
Succzljjio1z, 4, ~' 39• 4I 
Sulphur and i:-on conilitute the 

pyrites, 61 
abounds in the bowels of the 
earth, :; o 
-even under the ocean, 3 I 
naturally connefted ' •ith 
iron, 61 

Sulphureous fleam~, how k'nd
led in the bo\-vels cf the 

eart\J 
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earth, 36, 63, f3 /eq. 

Sun's heat may contribute to 
the produCtion of earth
quakes, 202 

Surface of the earth has under
gone great alterations, 7 4• 
94, Ill, 118, I2I, 143, 

2 39 
-but lefs of late than for-
merly, 242 

-caufes of fuch alterations, 
2~0, &/eq. 

Surry downs, oyfter-fhells found 
there, 93 

Syracufi, an earthquake there, 8 
T 

'Iacitus cited, 5, 10 

Taormino, an earthquake there, 
8 

'l'eneriffe, the ifiand and pie of 
rais'd by fubterraneous fire 
from out of the fea, 
the Pie of, an extinct vol
cano, 1 7 I, 2 1 6 

'fercera, an extinct volcano 
thcr~ 20 

earthquakes frequent there, 
221 

hills there made even with 
the plain, I 1 5 

q-trnate, an earthquake the re, 
7, I 16 

and a volcano, 2 r + 
1hales, his notion of ear.h-

quakes exploded, :,, 2z 
lJ"hera and herajia, ~hrown up 

by an e~rthq m ke, 1 .., , I oo 
eef'rA'~X'~, why an epithet 

of Neptune, I 79 
'fhia thrown up by an e:J.rth-

quake, 100 

Thunder and lightning pro
duced by the fame matte· as 
earthquake:., r 84 
owe their matt r to the 
breath of the pyrites, 57, 

6o, 66 

concomitants of earthquakes, 
I Of, I 10 

their phrenomena explain'd, 
108 

an electrical explofion, 260 

'liberius, twelve cities of A.Jia 
deftroyed in one night by 
an earthquake in his reign, 

5, I 27, 219 
Tides may contribute to the 

produCtion of earthquakes, 
203 

T1ve<.Xloeoy.xl'l~, why an epithet 
of Neptune, 178 

Trees iubterraneous in Che-
jhire, 136, 137 
in Cumber/and, 97, 136 
in the i:!le of Man, ibid. 
in .Anglr/ea, 97 
in Lancajhire, 13 5 
in Holland, I 3 6 
how depofited, 160 

linking into chafms, 8 
Tremor, f, 41, 46 
Trinidado or lJrinity ifland, 167 
t'fripcrgula, its falubrious baths 

ruin'd by the riling of a 
new mountain, 1 o) 

T~O("OV, 4 
Tyre, deftroyed by an earth-

quake, 127 

V 
d la Valle cited, I 1 o 
V alleys pJrtly filled up through 

rai s, 2 1 

many of them have b en 
mountains, 2 f5 f r;. 

Va curs, inflam~::.ble, their 
force, 3 3 

Vm·c;ziw cit-.;;d, 9, I r, z I, 1 c6 
Vegetable fub1l.ances found un

der ground i.n moft parts f 
the earth, ~o 
much below the level ' f 
th fea, ioi.t. 

fTenia, an e.-. thqu~ke there, I 

Fernatti 
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Pernatti cited, 14.2 
Pert~>lam (Lord) cited, 12 

P rfu<vius, JT ejeu<vus, Monte di 
Somma, 9, I o, 2 I, I I 8, 
158, 181, 21 I, f:!f jeq. 231, 

2:;6 
Pi/la Franca (in 7 erara) co

vered by an earthquake, 99, 
222 

Pirgil cited, I~ 9 
JT~fcane/lo, I 4 
Volcano's defcribed, 209, &c. 

are mountains made up in 
great part of pyrites, 64 
fed by pyrites, 6; 
moftly in high mountains 
near the {ea, or in iilands, 

ZCI, 237 
why not in plains, 239 
how produced, 2 3 I 
reafons for their f pontane
ous kindling, 64, 6 5 
probably .firft kindled at or 
near the creation, 64 
:firft kindled at no very great 
depth, 2 1 5, 2 3 5, 249 
communicate with one ano
ther to very great diftances, 

27, 126 
often ejeCt vaft quantities of 
water, 197 
-fometimes boiling hot, 

230 
bellow by equidiftant f.its or 
~ntervals in the violence of 
their conflagration, zo6 
immenfe force of their ex
plofion, 2 I o 
may caufe earthquakes in 
their neighbourhood, 210, 
& fiq. 217, 222, 227, 249 
their various eifeCts, 12S, 

22Z 

ceafe raging when earth
quakes ceafe, 162 
break forth afrefh when re
plenifhed with combuftible 
materials, I 71 
-and thereby prevent or 
abate the violence of earth
quakes, I3o 
beneficial, upon tne whole,. 
to the territories that fur-
round them, ihid. 

Pulcanit:e injulct', I 1 

/Tulcan's Court, J 50 
/Trdcan's Fields, I 1 

w 
\Vater, one of the affigned 

caufes of earthquakes, 45, 
46 

-but infufficient to folve all 
their phrenomena, ihitl. 
one of the affigned chief 
caufcs of the alterations on 
the earth's furface, I 30, Cs c. 

24-0 
mav excavate the inward 
parts of the earth, 45 
torrents of it itfuing through 
apertures in earthquakes, 
I I, 12, 2 I, 98, 104, I 56, 

16I, 224, 305, 227 
rais'd in vapour by one qua
lity, and precipitated by 
another, 130 

tranfmutable into ftone, 7 4. 
83, ~~. 

-inftances thereof at the 
Peak in Der!Jyjhire, 81 
has in irfelf a petrifying qua-· 
lity, ihid. 
ejeCted by volcano's, 106, 

197 
-fometimes boiling hot, 

conftantly inflamed at the a powerful 
time of neighbouring earth- electricity, 

236 
conduCtor of 

q\1akes, 18:z Waters fu-angely 
268 

agitated in 
earth-
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earthquakes, i• II9, qo, 
150, 158, J63, 218, 221, 

223, 253, 263, 28o, (.j feq. 
to the end, 

Water-quake defcribed, 275 
Water-fpouts defcribed, 277 

accounted for, 18 8 
Waves wear away rocks and 

iliores, 45 
Weather almofi always ferene 

and calm in earthquakes, 
25 3, 261, 262, 263 

We!fchius cited, 1 o, 1 1, 14, 
21 

W fjfminjler-hall, its walls vio
lently mov'd by an earth
quake, 26o 

W fjfram (in Kent) a fin king of 
the ground there, 1 I 3 

Wight (ifle of) an earthquake 
there, z6o 

'Vind a great caufe of the al-

terati ns on the earth's fur
face, 1 3 o, C:f /eq. 140 

precedes, and fometimes ac
companies earthquakes, 1 2 

may caufe earthquakes, 2 z, 
23, 41, +4, 2l3 

continually excited in the 
bowels of the earth, by the 
boifirous raging of the ocean, 

z8, 29, +3 
ifi"uing through apertures in 
earthquakes, 1 3 
difcharged from mines, 
lakes, and rivers, 234, 3 I 8, 

Winterton (in Nolfolk) a bone 
of a prodigious fize found 
there, 132 

Dr. Woodward, on the caufe of 
earthquakes, li) 

y 
York, an earthquake there, 5 
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