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An account. of the Earthquake that bappened at
Oxford and the parts adjacent Sept.17.1683,
by a fellow of a College'in that Univerfity, and
of tke Rayal Society.

: Hen you engaged me to give you fome obfervations up-
on thelate earthquake, whizh happened bere at Oaford,

v ¥ the 15th of Sepr. 1683 abour feven of the clock in

the mornins, [hoped to have go.ten a berter account of it than

firce I have beenable toprocure, For though a matter fo unu-
Tt fual
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(ual might be fuppofed to render men more curious in obferving
ity yet we find to the contrary, that the rarity of fuch effeéis
makes many people not know what they are, and by heightning
their furprize impofes upon their judgements.

For I am fenfible that a_great many of thefe, who plinly felt
the fhaking, and heard the noife, which attended it, did not know
what to impute it to;, batof thofethat I have difcourfed with con-
cerning it, one fancied it to be the falling ot fomething abour his
houfc; another the tumbling of wood; a third the ratling of a
cart, one one thing, and anotheranorber, till cithera mature delibe-
ration, orintelligence from other hands, convinced them to the
contrary, and fatisfied themthat it wasan eartiiguaks.  Even many
of thofe, that could imagine it to be nothing eife, were afraid ur
firit to fpeak their opinion of ir: I queftion not but all were ve-
ry muchamazed, and had they not beenfo, the thort continuance
of the trembling would hardly have permitted theni to makeany
accurate obiervation,

I for my part perceived the fopnd and motion very plainly, and
though when I faw the clearnefs of the morning 1 judged that to
be an earthguake, which otherwife I'might have thought to have
been only a diftant thunder, yet had I not {o clear an impreflion
of it in my mind as to make any confiderable offervations of my
own; fothat what [ can offord you will be only fome occafional
refleCtions upon earthgnakes in general, and fome finall remarques
vpon that little intelligence, which Thave picked up here and there
concerning this in particular,

1 The tume in which this earthquake happened is to be obfer-
ved, atime in which fuch effeCts are moft commonly experienced,
if wemay credit Ariffotle, who tells us that they are moft fre-
quent in Spring and Antums; which remarque, though flighted
by Gaffendns, who generally affets to contradict that Pbilofopher,
is notwithitanding confirmed by that great naturalift Pliny, and
feveral other learned men inall ages 5 who do not deny but that
earthguakes may, and have feveral times happened bothin Summer
and winter, tho not fo commonly as in the other two feafons, in
which there is generally a greater abundance of #noifture fucked
up, more zaponrs and alarger quantity of Nirre, as expericnce
doth demonftrate, all which ingredients may confpire to the pro-
ducing of an earthguake. For if we confider how capable rhey
are of a large expanfion, how forcible they are when rarified in
veffels clofed and placed over the fire; in Kolypiles, from which
they break out, with forcible blafts , or in winds, which frequent-

ly
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ly proceed fromthe rarefaction of fuch principles, we may fup-
pofe that thofe vapours, which produce fuch great commotions in
the 4ir, may caufe a confiderable difturbance in the esrth, when
pent and locked upby cold, or any fuch like accident.

2 V Ve may therefore take notice of the weather which happen-
ed before, and at the time. Now I very well remember, that
the latter part of the firft week in September was fo rainy, that
moit pcople werc apprehenfive of a flood, and upon Sunday the gth
of September there fell fome very confiderable fhowers in the after-
noon, but from that time it cleared up, and tothe end of the next
week continued very warm and pleafant weather, as I remember
by a greatmany circumftances. The pleafantnefs of the evening
inviting me to walk out with fome friends, upon Sunday the 16th
day, as wecame home we perceived it very chilling, and inclina-
ble to froft ; nay fome in the company fincied they faw a little
skim of Jce arifing upon the water ; the next morning it was found
to bea very hard froft for the feafon, and then about feven of the
clock, the day being very clear and calm, the earthgnake happen-
ed. The like obfervations of cold preceeding are in Dr. wallis
account of an earthquake n. 10. of the Philsfophical Tranfactions,
as alfo in that of Mr. Boylen. 11.concerning the fame earthguake,
which happened in an evensng, as this laft did in a merring, and it
hath been an old * obfervation that they happen moft commonly
at fuch times.

3 The height of the guicksilver in the Barometer was as confide-
rable at the time of this earthguake, as that which they defcribed,
I could not for want of a glafs take notice of it my felf, but 1
am told by thes Operator in Chymiftry here, that It ftood as high
then, as.at any time thefe three years; which together with a
remarkable calmnefs of the air, a matter generally looked upon
as one of the circumftances, which accompany earthguakes, and by
many reckoned amongft the figns which forerun them, may be fuf-
ficient to fhew how free the air was from wvaposrs at that time,
and furely the fewer there were above, the more may be fuppo-
fed below.

41t may not- be improper amongft other circumftances to
take notice of thofc ignes fatui, which were frequently feen afew
days before this earthgunake happened ; for Iam credibly informed
by fome, who were eye.witnefles, that they faw two ar once as.
they were walking one night, and that feveral perfons had at
other times obferved the like ; which may pafs for a probable ar-
gument, atlcat, to fhew how full the esrth was then of damps
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and exhalations, fince a ftench, that hath tainted well water aficr
an uvnufual manaer, hath vpon the fame account been gencrally
reckoned amongft the figns of an eartbgnake, by which it may be
predicted @ for by this it was that Pherecydes is faid to have pre-
faged the esreiguale of Lacedemon,and Helmont mentionsanother
who pretended to the fame forefight, by taiting the waterof a vea
ry deep well in the Caffle of Lovain.

5 Buttoproceed to the earthguaks it felf and to deferibe its me-
tion, it was not of that fort, which are termed prlfes or fuccuffions;
fuchas firike the pround at right angles with aviclent thock or in-
termittent knocking, {o2sofientimes to raife the carth to a confi-
derable height, or force their way by a breach; it appears rather
to be a trombling mezinz: yet wasit notof that fort of tremors that
are called Zucliners, fuch as firike tic carth at gente angles, or a-
flope, fuce as malke it tolean fideward, like a fhip tharis under
fail (to ufean old comparifon) and confequently fuch as frequen:-
ly overthrow buildings, and work mifchicfs of that uature: But
this whichIam defcribing was of a third fort of earthguakes, ac-
cording to the general diltintion, fuch asvibrate and fhake with-
out altering the pofition of the earth, and leaveall things in the
fame pofturein which they found them. For it thock the earth
with a tremulous and vibrating motion, whofe reciprocation::
were repeated with a great deal of quicknefs. The pulfes (I
mean fuch as muft of nzceflity be in all vibrating motions ) were
as I could perceive a little difcontinued, and yet they came fothick
that I could not count them, tho the whole exrthgnake conzinued
here fcarce more than 6 2ds of time, and waen that ended the
motus vefFitutionis, or fettling of the building in which I was, did
feemto be with a crafh,

6 Now astremulous and vibrating motions are proper to pro-
duce founds, fo was this earthguake accompanied with a ho'low
murmuring found, likediltant thunder, as 1 have ob{erved before,
which found kept time fo exactly with the motion, and was fo
conformable to it inall refpects, thatit plainly appears, there was
the fame reafon for both: Nay this fonad was varied by the very
fame accidents, that the trembling was ; for to thofe that were with-
in dores it appeared to be more confidercble, and asit were in the
air above, cccafioned chicfly by the fhaking of. the building, as
we may guefs by a blow or ftamp in a room, which befides the
principal found from the part that is firncken, caufes another
obfcure one, together with a fmall fhaking throughout the whole.

And Tdoubt notbut fuch foundsand fhakings may be divcrﬂyﬁmg-
dified,
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dified , according to the d!fferent contextures and forms of
buildings, as forinftance in arched fabricks the trembiing may be
more uniformly vibrating, and the found more confiderable, as
the air included is capable of more undulations, which 1 pre-
fumec may be thereafon why you heard it foloud in the Laberato-
ry; forit is certain that all other founds have a great advantage
there,

7 But thofe that were abroad in the fields and open air, percei-
ved, witha gentle fhaking, a hollow murmur towards the tutface
of the carth, not unfitly compared tothe groaning of fome plnks
of Elm, Afh, or Firr when the application of fire,to the wood by
rarefuction eXcites a motion in the air and watry parts contained
in the caverns or. air veflels, lying like fo many little wind pipes
( vid. Dr. Grews Anatomy of Plants li. 3.¢. 7.5, 7. ) {o asto thake
the ligneous fiibres, and caufeboth a trembling, and found: the
comparifon, tho feemingly trivial, may bemore confiderable, than
he is aware, that fhall defpife it, if he makean allowance for the
different quantity and contexture betwixt theboard and the earth,

‘together with the various application of the heat, which inthe one
cafe is outward,and in the other is fuppofedto beinternal.

Now that that there is confiderable heat within the earth is ma-
nifeft, from the experience of AMiners working in the deeper
greoves, of which youmay read more in Mr. Boyles treatife of [us-
terraneal qualities . from thofe hot fprings which break out thence,
from firmentations occafioned by mineral fpirits, and to give a
vulgar inftance from the mixture of quick lime and water, togethar
with feveral cbullitions in diverfe experements too commonly
known, and too maay to be here inferted. Nor isit lefs commonly
obferved,that fuch heatsand fermentations within the earth are aug-
mented by frofty weather, when the fteams being more pent up,
and hindred from breaking out, do work more forcibly upon one
another, as 1 have hinted before.

And that foundsand tremblings may be produced by fuch heat,
though it did but work upon air,, watery vapoars, ot mitre only in-
cluded in poresand cavityes, appearsby feveral experiments, asthat
of filling glafs bubbles half full with water and #itre, which being
fet to the heat of the fire will tremble with a fort of hamming
found, and after that break with a great deal of noife and vio-
lence; but thofe vulgar obfervations, of green'woed burning, or
water boyling in a.covered veflel, may be fufficient for our prefent
purpofe,

8 By what analogy this of ours may be beft explained I fhall not

yet
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,ec aetermine, bu: :ts found, as well as its trembling appears to
be the fame in moit of thole places, where they were perceived,
as | have learntby a confiderable enquiry ; from whence wc may
infer that'they were not canfed by the falling of earthor rock from
the upper part of fome cavern; nor from any commotion of va-
pours within the holiow, as powder works in a mine, by which
fimilitudes it is ufusl to expound fome cartbquakes ;5 for then it
wou'd have becn perceived more plainly in the places above it,
or thofethat were near adjovning and not equally confiderable in
towns of fuch various diftances, as Oxford, Buiford, watlingtun,
Lenfons Brill and Alistury \n Bucks : wallingford, Radley, Appleton
&nd fome other places in Berkshire, with many more round about
from whence I have had information,

9 Yettho it was the fame in the main, I cannot fay but in fome
places it waslefs conliderable than others, for I find that the men
of fome towns fpeak dubioufly,efpecially towards the north of Ox-
ford, and fome talk of a neighbouring town feeling it, tho_their
owndid not. One knows not how to believe the countrymen
that are oftentime unobferving, or otherwife | fhould affirm that
it was not at Kirtleton, Glympton, or Afcot under whichwood: but
whether it was, or was not, or not fo plain in fome places, as it
was generally in its circuit, the matter is not much, for it only,
argues that fome places are not fo apt to be thaken as others, of
which your own reafon may inform you as well as all the narura-
lifts, that have written upon this fubject.

Yea, evenhere in Town the earthguake was not perceived fo
plainly in fome places, as in others ; but that may depend upon
circumitances, asthe pofition and form of the houfes, or fome ac-
cidents, as noyfeor Carts intervening, which might render it lefs
obfervable. Befides, 1do not deny but there may be fome Cuni-
cxli, little paffages or hollows here and there under ground, which
might advantage the trembling, and elfewhere more folid parts
which might damp and obftrut it : Nay, I believe, if one fhould
dig deep in any two places he would hardly find them to be exact-
ly alike.

10 This might occafion fome difference in the found too, and I
remember one that was walking then, informed me, that he per-
ceived it like a voice under ground, but he could not tell which
way it paffed, perhaps there might be a cavern there. Another
report of that nature [ have heard as from one that was travelling
over Shotover, and it is very likely that there are confiderable hol-

lows there,
Accord-
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According to this account the Elm planks mentioned Obf. »th
may be a proper {imilitude, but I have informations from onein
T own that was fithing in the Charwel that whillt his boat trembled
under him, and the lefler fithes feemed much affrighted by an un-
ufual skipping, he heard the murmur as of a rifing wind, which he
fancied juft-then breaking out, and rumbling upwards, but felt
none. Jdhe like relation,as to rumbling in the air, I have from good
hands concerning fome people that were in Dourton park in Buck.
sngbam {hire, which 1 mention only for the diftance fake, for molt
hereabouts agree inthe fame fancy, though at firft fome thought
the rumbling might proceed from a Cart, butthey could not dif-
cern which wayit went ; I my felf perceived it like diftant thun-
der, a noife determined to one place,not fleeting or paffing from
ine, tho the crath which ended the thaking of the building a lirtle
deceived me in my firft imaginations,

Upon all which accounts its feems to me that the mode of its tre.
muleus and vibrating motion, together with its found, may be
beft explained by thofe effervefcences mentioned in the 7th Obfer.
and I belicve you may have a great many more - inftances from
your chymical operations, particularly in drawing offthe fpirit of
Nitre, with which Lemery will allow the third part only of a retort
to be filled for fear it thould break afunder.

But to ftick to the moft common inftance of water feeihing in a
covered veflel, we find the Ancients defcribed a fort of earthguakes
by this very analogy 5 and Ariffotle in his book de Munds, where
he gives them feven appellations according to fome accidental af-
feCtions, whereby they may be dittiguithed, calls thofe of this kind
by the name of Bydaws as if they boyled, becaufe they ply up-and
down : I know that fome may interpret fuch a one to be apulfe.
but when I faid that ours was none, I diftiuguithed it from the
other, according to the common way, by adifferent mode in their
motion as they affe& the fenfe, which now to explain more fully,
I take this that happened here t6 be no fuch forcible, or trregular
ebutlition raifing the earth with intermitting fhocks, as that of
Mechlin for inftance April 4. Anmo 1640. defcribed by Van Hel-
mont, but aregular effervefcence of inclofed vapours more evenly
difperfed, working up and down the earth with a trembling of
cach part, and a reciprocal agaitation of the whole, for fo it was
perceived, .

11 This-explication feems to be the more probable, becanfe I*
could never yet meet with any, who pretended to determine from

what part this earthonake came or whether it went, and if any one
Ny ™~ '(-_gr".
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had but a fancy as to this matter, the next that I met with had ano-
ther to contradi¢t it, which argues that it did not pafs flopeing
like a train, imprefling a motion upwards, at the fame time that
it fhot it felf acrofs the earth through the cavities below, For
then it might have been_perceived to pafs forwards, as well as
that defcribed in the Tranfaction ; n, 10, was at Bletchington, tho
not fo plainly, at that terrible one, which happencd in Galabria,
March 27, Anno 1638, defcribed by Kircher (prafat. ad mundum
fubter. ) where the Author perceived it comingtowards him with
an hideousbellowing, asfrom the lfland Strango/s, and defcribes
thofe canicals, through which it paflfed, affirming that he gueffed
at them before. li. 4. §. 2. c. 10,

Notwithftanding 1 cannot fay, but that fome parts of thofe
damps and vapours, whichwe fuppofe to haue caufed ouresrrh-
gnakehere, might be rarified befere others, and fo the motion
be carried on below for a while, until they were ‘abie to produce
an uniform thaking upwards and above.

12 The time of the day,; at which this earthgunake happened,
pafies for the fame in every place, that felt it; all fay about feven
a clock : butl dare make no inference from hence, that the
fhaking really was in all placesat the the fame time, unlefs the
time had been exatly obferved to a minute at leaft, in feveral
places. _ For fince all tremorsand founds, as well the greater, as
tefs, are found to move to an equal diftance inan equal time ; more-
over fince the found of a fmall gun, as well as that of a Can-
non, for inftance, moves 230 Orgye Parifine ot hexapodes, i.e.
460 yards, in a f{econd, as appears by the curious experiments
of Mer(ennns 5 it follows, that all founds will move above 1§
miles in a minure, and above 940 in an hour, and-confequently
the trembling of the earth paffing along with a continued noife,
may be fuppofed as quick in its motion, and foit hath been ge-
nerally experienced in all earthquakes,

Tknow not therefore what to judge, as to the motion of this
eart/ guake, by fo rude an account of the time, nor can any thing
be inferred frem the moft exat obfervations, that havebeenmade
in this town fingly, they are indeed to be commended, and I
could wifh, that for the future learned men efpecially would be
more curious in this matter, fince. feveral confiderubic con l.ficus
may be drawn from thence. And to fhew what it is to he milla-
%en in a minute, let usadmit, what hath been difproved by the
8th Obferv. that this earthgnake was caufed by a violent concuffia

on of any particular place, and that the trembling was thence,
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13 For the circuit of this E arthguake was but 70 miles, or there
abouts ; its largelt extent wasfrom Sowrb E. to Nor. W. the leaft
from N, to S. as will appear by thé following account of its com.
pafs, the beft that I could procure, it was perceived - a little fhort of
Kirklington N. of Oxford,at Blechington and at AlysbaryS. E. where
it was perceived very plainly 5 asalfo at Thame which is E. and fo
at cAfton, Kinffon aud Stoken-Church hill, as one that was then
travelling over it informed mc ; inlike manner at watlington S. E,
(fome fay at Reading which is more S, and then its compafs may
be fuppofed larger) atmwallingford S.E. and by S. as much as any
place ; at Abingeon S, but not much; not fo far as Farington S. W,
but at Bampton W. at Barfurdto the N. at Lo. Hanbourough N, W,
not much; at weodffeck, which is more N, little or none 3 and at
Glympton,two miles beyond ity not at all, as 1 am informed.

Thus far have I traced this Earthguake through part of Oxford-
Prirey Bucks, and Berk:fhire a very inconfiderable fpace if compar-
cd, with that, which others have taken up, as for inftance, the
E arthgnake which happened in the South parts of Norway, Ap. 24.
Anno 1657. one hundred and fixty miles in length and fo much
in breadth, contrary to the nature of all thofe Earthguakes, that
cver 1 read of| faith Afichael Peterfon E [cholt, that defcribesit, but
Kircher mentions one 200. miles in length Mund, Sube, 1i, 4.
Set. 2. c. 10.

14.. The cffes too were very inconfiderable, as thaking down
fome Pewter in a very few places ; cafting out a Truckle bed
weltward,which when I looked upon I found fo very cafy to move,
and apt to run, as alfo the room fo finoothand decliningtowards
thatpoynt, that I could as little infer from thence, that the motion
came this or that way, as from the falling of many books from the
North fide of a Warchoufe, when a few only fell from the South,

Now in other countries there have been Earthguakes, which
have produced the mott dreadful effects, overthrowing fom Cs-
ties» and {wallowing up others ; ruining whole provinces, and de-
firoying many thoufands by thofe peftilential vapours, which they
exhale, but God be thanked this country has generally been free
from fuch mifchiefs, which argues a leffer number of clefts and
caverns, fewcr mines comparatively, and a fmaller quantity of Ni-
trous fulphurcous, and o:her fuch turbulent matter, aswell as
Mercurial, Arfenical, and other fuch dangerous fteams,

And of what cver nature the inclofed vapours were, which cavf-
cd cur late Earthquake, it feems as if they were not able to force
their paflage throughthe carth (unlefs any onc fhall fancy that they

Uu ftcamed
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fteamed out by littleand little dayly, when the Sun refolving the
Frolt had opened thema paflage, through which they might gent-
ly expire, fo as tocaufle fome Breezes of winl towards the mid
time of the day) for the air rem ke i butlittle ditturbed, and the
weather conttnued fair until the end of the week, though the
earthquake happencd upon monday morning, nor fhall I pretend to
determine, whether yet they have found any vent or no, tho the
week enfuing was very windy and boyfterous, but Ithought my
{elf the rather obliged to take notice of this paffage, becaufe 1 find
thata fuddaynchange of weather has followed feveral earthguakes,
as forinftance that which happened here Jan. 19. Anno 1655, ac-
cording to a particular remarqae of Mr. Boylein theacccunt, which
I have had occafion to quote before.

15 For the fame reafon that we have earthguakes not fo dread-
ful, as in other countrys, we have them not {b-ffequear, fome pla-
ces arc fcarce ever free from them,as Seneca faith of Calabria :
fifty feven times in one ycar they heard of them in R gwe, fayth
Pliny 5 nay they have continued many days together,  We have
not had one here before for almoft a fcore of years, except that
which happcned about 4. aclock in the fame morning with the
1aft : we have it confidently avouched, that there was fuchaone,
but being in a manner of the fame nature, and not obferved by me,
nor much talked of by others, I fhall take no farther notice of it; but
conclude this obfervation with a remarque concerning earthquakes
in gencral : That feeing the earth abounds with fuch great varie-
ty of matter, which may produge them, as alfo with fo many ca-
verns and chinks of fuch various figures, through which they may
beagitated with fuch different motions, it feems more cafy to they
how they may begsin, how they may be carried on, how they may
produce fuch different effels, and how they may continue; then
to determine why they thould happen fo rarely,doe no more mif-
chicf, or be ftoped fo {oon in their motion,

16 As for this earthguake in particular I have fpoken of itac-
cording to the beft intelligence, thatas yct T have been able to pro-
cure, from cvery part of this town, moft places of thecountry
round it, as well as fome in other countrys, and cou'd have given
you agreat many more paffages and relations, if they had not been
necdlels as being all to the fame cffect.  Thave heard alfo a great
many flying and idle reports, of Scholars that were then at prayers,
running out of fuch and fuch Chappelss of more then ordinary cf-
fects in certain houfes, of perfons that had feen it movingalong
fome buildings, croffing the ftreet, and fuch like, which have coft
mz the pains of difproving them. On
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On the other hand 1 have met with a great many different fan-
cys and conjeCtures, according to th€ different circumftances of
thofe that were then got up, and thole that were not. 1found bya
great many cnquirys that the latter had various impreffions, ac-
cording to the pofition of their beds to a wall on this or that
fide, and that out houfes allways feemed to reccive the {haking
from thofe that were adjoyning, that people walking perceived it
not in the fame grounds, in-which thofe that were working or
ftanding ftill did feel it plainly 5 that in fome grounds, (as thofe be-
hind St. Giles) the fhaking was perceived and not the fonnd, I
have hecard alfo of fome perfonsdeccived by thefight, which made
them fancy it came from that part, which was oppofitc to them,
and fo to glance as their eyes did, tho I have found a great many
reports of this nature falfe, by enquireing of thofe perfons, upon
whom fuch obfervations have been fathered.

Inthort, 1 found fo hard a task in occurring to different imagina-
tions and circumftances, that 1 thould fearcely have finifhed this
rclation, if ithad not been to approve my felf,

SIR,
Your humble Servant
THoO PIGOT.

POSTSCRIPT:

Ince the [flownefs or other employment of the Prefs bas put back youy
) Tranfa&tions for Scptember to the latter end of Otober, Iball
take notice of another Earthquake far more confiderable then this which I
have defcribed, upon all acconnts; it bappened Ocl.o. about a 11, at night
and was in Qxford thircnorthwards very much, fome [aythey felt it
here. It [pred over all the midland Conntys, and extended into Derby
thire, inwhich, asinthecoal conntyys it was very violent. They report
that it was in allits feveral places at the [ame time, not determining
precifely, and that it produced fome vemarkable cffeils. Butthisisa
[ubjett which deferves a large defcription, with which I hope that fome
perfon of your acquaintance will oblige us,

Uu2 An
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