












A Perspective View

Of part of Lough Neagh, the River
Camlin alias Crumlin, and the Countryadjacent.

The Island now calledRam's Island, formerlyInnis Garden, has in

it the Ruins of a Church, with a round Tower, which is of the kind of

buildings the most ancient in IRELAND . Directly opposite to theTraveller

upon the bank of the River, was found the ΛẢAΣ 'ANAIΔHΣ, hereaster described.
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To the Learned

UNIVERSITIES
OF

GREAT-BRITAIN,

AND

IRELAND;

And to the Learned and Inquisitive Members of the

Royal Society,
these LECTURES are most hum-

bly dedicated.

Gentlemen,

N
Ovelty being that which principally pleases, these Lectures may

at least convey one circumstance of Delight. It is several Cen-

turies since Mankind spoke of the subjects of them with ad-

miration ; it is half a century since the Learned inquired diligently con-

cerning them; and It is but six
years,

since the Phenomena were fair-

ly discovered, to the general conviction of Observers: The Author

claims no merit in any respect, but that of a diligent Inquirer, and

faithful Relator. His own reasoning he offers with all humility, not

to prevent, but to excite better reasoning from you.

I am, Gentlemen,

Tour affectionate sellow-labourer

In Literature and Religion,

As United,

RICHARD BARTON, B. D.





THE

AUTHOR

His friendly ADDRESS

TO HIS

COUNTRYMEN.

IT
Is with pleasure this writer observes, a most excellent spirit, ari-

sing in this Kingdom, along with increasing opulence, to improve
human nature. The magnificence of some habitations, the furni-

ture of others, and the tables of them all, if they should rather
prove

tire

luxury and wealth of the nation, yet are they also prooss of the former.

Luxury grows up along with arts and sciences. The Augustin age

produced very great Geniuses in the latter respect, as well as very

corrupt Examples In the former: And every other age, wherein

wealth abounds, whether in a Christian or a Pagan state, will produce
the same seeming contradictory effects, till a more general spirit ofrefor-

mation prevails. For the moral dispositions of Mankind are extremely
different, from those which go under the title of INGENIOUS; and

the improvement of the latter does by no means include the for-
mer, The Ingenious immoral man only differs from the basely viti-

ous, by becoming more exquisite In his pleasures; And Lucretius
,

almost

the finest of poets, differs only from a gross blasphemer in the delicacy of

his language and fancy. If Apicius taught a Roman to make a better

sauce, he did not thereby teach him to be more temperate. If Horace,
whose writings are become the Bible of the

age, paints his own cow-

ardice (relicta non beneparmulâ) with Wit that makes the reader forget
Censure, he has not thereby inculcated the virtue of Courage; or

if his fine address to CAESAR and MECAENAS inchants the ear,
the heart is not thereby taught that resolute VIRTUE, which should

make a man steady to an honest cause, in which he has once engaged.
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and ever ashamed to relinquish it, upon the poor motive of dilating to

School-Boys, that vitious Theme of flattery ;

Principibus placuisse viris &c.

The improvement therefore of human nature in ingenuity is a very

different confederation, from the more excellent improvement of it in (a)
MORAL CONDUCT. This writer, not knowing, when the last

excellent disposition to improve Mankind in pure morals will arise, yet

always wishing for it, and hoping this, is a good preparatory season, is

willing to congratulate with his COUNTRYMEN even upon the

former : And having lately laid before them part of his labours in the last

respect, is willing also to compliment them with some of his labours in

the first; In as much as delicate pleasures are as much preferable to

choquing VICE, as refined satyr is to scurrility.

In this way of considering things he is contented to act as a

philosopher: And hoping to procure the esteem of his countrymen in

this, he may perhaps asterwards come forth again in the other more

Honourable Character of a Divine, to which his studies are prin-

cipally devoted by Vow and Inclination. With this view he is

willing to help them for some time as far as lies within his skill, to

Build, and Plant, and Taste their Wines; or to dig -with them,

in the bowels of the earth, for the hidden treasures of nature.

As a small specimen of this disposition he offers this book, be-

ing the effect of Six years inquiry,
much bodily and mental

labour, as well as pecuniary expence. Mechanic arts are every day

improving in Ireland, and the liberal arts, it is hoped, will keep pace

with them (b), The true way to give encouragement to the latter.

faj The more people there are in a nation who stand In need of address among!! them-

felves, and caution not to dilplease, there will be the more politeness: but it is more a po-

liteness of morals, than manners, which ought to distinguish us from a barbarous people.
De Pespirit des Loix.

(I>) This book is printed upon paper made in Ireland ; with types and gravings also of

the artificers of the country.

A late writer has complimented Ireland in a genteel manner, and it is hoped, the spirit

of improvement continuing may give others occalion to speak praise-worthy things of it j

and ifits inhabitants flrould not think as honourably of themfelves, as that gentleman has

exprefl Himself of them, their modesty will not dedust any thing at all from their merit,

if they have it in the degree mentioned.
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is to Invite those of thought, attention, and activity, to appear gracefully
in public, by treating with humanity and generality, what as writers,

they offer with humility and affection.

It is hoped the reader will not think himself detained too long from

the principal subject of this book, if some objections to subscribing to

books, be considered and answered; seeing it is by that method this

book is introduced into the world, and without it the liberal arts can

not easily be improved In this Kingdom. There are two forts of editors,

authors, and booksellers: The Inquirer apprehends the booksellers arc

able to answer for themselves, and as an author, he thinks himself obli-

ged to answer for authors, although it should seem needless, in a nation,
which is only beginning to print its own literary productions, in its

own cities, and where it is not known that any price is given to an

author for his manuscripts. Yet
upon account of some extraordinary

cavillers, who suggest even before fact or experiment, objections

“ IRELAND, Britain’s younger filler, seemeth to have useful and ornamental arts :

“ Yet Ireland, at thesame time, doth not want fcholars, orators, poets, or philosophers. The
“ fciences and arts, when they once become acquainted, are extreme good friends : they
e< love, promote, and heighten each other : Were the experiment to be made here, a man
<l

would run no great rifk in becoming accountable for the confequence; And should we

<l
not be displeased, as a nation, to be ranked by foreigners aster one of our own colo-

“ nies ?

The same writer remarks of his own country, its inferiority to France in one particular
respest, wherein he is pleased to say Ireland has got the hart; and exprefies himself strong-
ly. “ Shall we not be fired with emulation to rival these neighbours, who are our con-

<e firmed enemies in politics, while they triumph over us in their regular method ofin-
“ trodustion to the arts ? It has been laid, that'England is a century behind France in learn*
“

ing, and politeness. I have proved that this afiertion does not in general hold good;
** but it is punctually true,with regard to an .infiitution of the nature we are pleading for;”
To wit an academy for painting, fculpture and architesture J. Gwyn, Efiay on Design ;

Whoalso fays, “
In England art has hitherto been hidden, obstmfied, or difregarded

art has been in small estimation, unless the artist was foreign. Our
“

neighbours have spoken contemptuoully of us without reserve, (The Abbe le Blanc’s

“ Lettres, published in Englilh in 1747, afford remarkable instances of this,) and the few

“ Englishmen who have indisputably excelled, were scarcely rewarded with honed; and

“ impartial approbation from their own countrymen.

It is wished Ireland would consider, how much reason there is to be affestcd with the

contempts thrown upon it; Notwithllanding the praise this gentleman has bellowed

out of a good intention to spirit up his own countrymen, the IRISH fliould ast as thole

who had not yet a title to or polfeffion ofpraise, but in the way to deserve and obtain it.
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which should be founded upon them; short answers shall be given to

the most common.

One thing should be previously remark’d, that whatever weight the

objections to subscribing to the printing of books may have in regard
to authors, the mechanical arts of printing, graving, and the manu-

factures belonging to them, should be encouraged: So that the print-
ing even of a senseless book. Is, in these respeCts, rather a benefit than

an injury to the public: But at present the case of an author in re-

speCt to subscriptions, shall be principally confidcred; and particularly
that of an author, who is only entering into the world, and has a pub-
lic reputation to acquire: For those of established same do not osten

stand in need of the method of publication by subscription.
A subferiber has a very just right, to compute paper and ink, com-

paratively with the fum demanded, when a subscription is asked for a

book already publistied. But when an author publishes his own ori-

ginal work, there should be an allowance for him, in that character,

over and above what might be asked in the other respedt. If this be

not allowed to be reasonabl.e, a veiy great difeouragement is thrown

upon ingenuity and pains taking; and literature mull suffer exceed-

ingly by it. How therefore can any gentleman justify a refolution

never to subferibe to any book? For there are some imprudent enough
to declare this injudicious, perhaps avaritious refolution.

Is it bccause they have been sometimes imposed upon by editors,

in the delay of the works promifed, or perhaps in the not perform-

ing at all what was promifed, or in the unworthiness of the per-

formance? Or is it bccause the persons foliicited to subferibe are ig-
norant 1(c)

As to delay, the objection is light; the work is better thereby. And

surely the interest of money subferibed for books, is hardly worth com-

puting ;
and if it be, the better execution of the work is a fufficient

compenfation. Perhaps the delays are owing to the want of genero-

stty in thole, before whom propofals are laid, and not to the author;

or to some intervening events infcrutable to human wit; which should

always be a fufficient apology.

(c) Some persons are notafhamed to own their ignorance of what it would be their

Glory to know, and even to charge others with it, rather than part with a Irnall fum to en-

courage liberal arts.
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As to a non-performance ofpromife to the public ; perhaps this may

be owing in some cases to one cause of the former, to wit, events im-

pofilble to be foreseen: If to dishonesty, the author means not to apolo-

gize : A writer should at least have the common quality indispenfibk
in all dealers, a dilposition to a£t upon

the square: But since bank-

rupey avowedly fraudulent, does not destroy the reasonable confidence

due to honesty, and the merchant frill gives credit to the fair dealer,
so should it be in this case.

As to the unworthiness of the performance, upon which it is likely
the objectors lay a great stress, it is as weak as any of them. For

lhall a man refolve never to give alms, because being sometimes de-

ceived, he has given to unworthy objects? As no one, but an uncharita-

ble person, can make this refolution; so no one, but a difeourager of

literature, can refolve never to subferibe to the printing of any book.

Bcfides, gentlemen should take care how they hazard the diicou-

raging of any one, who may have extraordinary talents fdj in a nation, by
not encouraging many persons, who have them in an ordinary pro-

portion. Reputation is a fufneient bar to all adventurers in print,
who are not abandoned; and an author mull be a known prosti-
tute, before such a character can be given of him without injufricc. The

sense of reputation which is infeparable from human nature, till it

becomes extremely vitiated, should be a fufficient reason for prefurap-
tion, that there is some foundation for worth in the performance.

As to ignorance, which some persons more bold than prudent charge to

many orders of men; the Inquirer owns, that he has heard alrnost five hun -

dred times, that there are only five hundred Readers in Ireland. He does

mot know upon
what methods of information this is afferted (ej; but it is

(d) It is said that Sir Walter Raleigh and Doffor Cuckvorth, burned a great part of

their valuable writings, upon account of the ill grounded contempt of the world to what

they published. How dearly would the diseerning pait of Mankind purchale.thele writings

now,, could they be purchafed ?

(V) Perhaps their information is taken from booksellers, who say, they rarely sell more

than five hundred copies of the hest books. The Inquirer can allure the reader, that he

disposed of one thousand books ofthe Analogy of Divine Wifdom, (in the material, fenfi-

tive, moral and spiritual fyfiem of things,) tho’ intirely a book of religion, which is not the

mollpalatable subjeff of this age ; and he hears that a book giving an account of Lord

A n’s voyage, was only sold to the number of two thousand, in which there was

not one word of religion, not the name of God or Divine Providence, yet abounding with

deliverances aimofi miraculous.
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plain, there ought to be a great many more, if all the orders of literary pro-
feffions be computed. Let anyone conficler the number of Lords, Com-

mons, Clergy, Judges, Lawyers, Phyficians, the Members of an Univer-

fity, confiding of five hundred persons, and the officers of a Handing
army of twelve thousand men, with many persons of wealth and edu-

cation, not belonging to any
of these orders, and then ask the ques-

tion; how many reading men amongst all those ? If the answer could

be confident with truth, only five hundred; would it not be proper

to ask? Are laws made with judgment, or expounded with skill ?. Is

religion supported with learning, and christianky inforced with autho-

rity and strength of reasoning ? And Is the practice of medicine in re-

pute ? And how do the gentlemen of the army spend their time in bar-

racs; and many persons their lives of eafe and retirement, having
'wealth by inheritance? *

J

Let thefc questions be answered by others. For notwlthstanding
that strange opinion, which it is hoped, has no foundation, the Inqui-
rer upon a prefumption that there arc many readers in Ireland, and en-

couragers of literature, and out of a real affection to his country, is

an adventurer in print. He offers with all humility and deference

feme of his philofophic labours to the public,, alluring the learned and

humane reader, that he does not mean to impose upon
him either

common phenomena or common reasoning, but something of novelty in

in the latter, as well as the former ;■ yet he hopes with finch strength
of argumentation, as may be the foundation of a corredt judgment,
and may merit rather the thanks of the courteous reader, than con-

tempt. However, if the latter should be the confequence,. he may at

least comfort himself with the confcioufness of a well meaning design,
and a fliare in the glory of the motto, in magnis voluiste fat est.

For to attempt to refcuc a country from unmerited difgrace by the pen,

is no less glorious, than to- engage in its deliverance from flavery, by
die fword. It is to be wished that this was the sentiment of

every

* There is a great occaCon to {peak here ofavarice, but that rather belongs to preaching.

Poverty also deserves a consideration, in respest to some men of letters
; but although

sometimes brought voluntarily upon them, it excites pity, rather than cenlure. The cir-

cumflanccs of such persons is very unpleafant, who cannot do a small ast of generolity to

she community, without an ast of injustice to their families.

(//Sec an account of printing in Ireland, sent from thence to Jofeph Ames, F. R.

1749*
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writer of this country: But he, who
gave

the last account of printing,

fays, They that value their reputation, commonly fend their writings
to England to be printed (f). It would seem vain to express an emu-

lation with England for liberal arts; but however unequal the com-

parifon would be, it could not be liable to any bad confequcnce, the

very principle ofemulation being an excellent spurto all things praise-wor-

thy ; Newton and Leibnitz were emulous to the advantage of mankind.

The Sun need not be jealous of the liars, till they increase in iullrc,
and come nearer to an equality of visible magnitude and splendor;
and our generous neighbours cannot, but with pleasure see us, even

attempt to imitate their bell works; and if a little concern be exprell
for the disposition amongst us, to fend almoll all our reputable works

to their large Shop of reputation, they will allow it to be an affection

that is not culpable, to wish well to the credit of a native foil. How

small a proportion docs the number of preachers of religion in Ire-

land, bear to those of Great-Britain; those of the church by law efia-

blished, being only twelve hundred, including Curates, who are de-

ferring ol a place in all arithmetic concerning religion and literature, in

this illand
;

lince their labours contribute greatly to the support of both,
in the characters of fchool-maflers and authors, as well as curates. jHow

small a proportion does its Univerfity, consisting of five hundred per-

ibns, and In proportion, all orders of men in the kingdom (the Whole

being perhaps as two millions to ten) bear to all the Univerfities of

Great-Britain, and to all orders of men in that extenfive, ingenious, in-

duffrious, opulent illand. It is not therefore likely that the utmost ef-

forts of Ireland, in the Liberal Arts can excite an injurious jealoufy.
The Inquirer was not without encouragement to print in England,

having invitations from fomc very good patrons of literature, some of

whom have interest in a large Univerfity, and some in a Royal Society,
whose reputation is acknowledged, wherever infenfate nature affords

(g) The author being a considerable didance from the place where mod of his papers lie,
cannot here give a copy of the letter mention’d, but having another from the same excellent

person extremely police, and to the purpose of this design, he takes liberty to pub'idi it.

SIR, Ormond-dreet, April 27, 1750,

I Received from Meflieurs Knapton, the copies of your excellent book of Divine Analogy,-
&c. I paid him for six, and read it with a great deal of pleasure. 1 have now your
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phenomena,, and human nature lludics them. If among these one gen-

tleman be particularly named, it is hoped, he will not be displeased,.
and certainly the reader can not but be pleased. The learned Do6tor

Mead did generously promife by letter (g ), to publilh the materials of

this book to the bell advantage for the author. This Is here taken no-

tice of, as well to acknowledge the high regard he bears to these emi-

nent patrons of literature,, as to give him some title to eflimation in his-

own country, for at leallfecming to wishhimself honour in it, although
invited to fearch for it clfcwhcrc, by those, who were able to give it. As-

a confirmation of which he adjoins a copy of a letter from the Univer-

sity of Cambridge, in answer to one of his, being an acknowledgment of

propofals for printing Lectures in Natural Philosophy. I make no question, but this book

will afford me the same fatisf’action with the former. I desire you will put me down a

subferiber for six copies; I v4fh you most. heartily all manner of happinels and fuccess, in

your useful undertakings, &c.

The Inquirer thinks it a relpest due to the Univerfity where he was bred, not to omit

exprefstons of good wishes to so learned a body, and which being contained in two letters,

be will lay one of them before the reader.

Llustri Academia; Dublinienst, R. Bartonus The. Bac. S. E. D.

HAud
ita pridem ad vos mid miraculi Lacus Neachi inf'gnc spccimcn. Miraculum qui--

dem, non quia contra naturae leges aliquid exhibetur, fed quia phenomenon, etiamst

legibus naturae confonum, rarum &, mirandum. Quoniam nuper mshi contigit invenire

plura hujufcemodi speciofa specimina j horum die participes vos preciptie dignamini ; apud-

quos Philofophia Newtoniana, qcaintima naturae arcana rcferantur, colitur. Haec (quicquid

cogitat vulgus philofophorum) per naturae labyrinthum, per vias flexuofas velut filo diicipulos
ducit: Ita vos me docuistis, ita credo, vefler amantiffimus alumnus. Hsc igitur attrastionis

miranda specimina vobis non ingrata fore confido : Grato failem erga vos & studia vestra amo-

ri meo hsscpustila dona tribuetis. Si alumni vestri sthguli vel tanlulum colligerent, in quan-

tum cumulum brevi accreverit philofcphica materia. Modododtorum inventis, rnodophi--

losphim Ncwtonianse, modo veritati, per haec nostia fiat aliqua acccllio, pro munere habebo..
Non animus est vos longimorari epistola.; breviter nanabo; Quod nuper dono dedi*, in-

terne eratspccimen ligni superficici lapidis adhterentis & continui. Ni fallor (et fenfus be-

ne dispositi non fallunt) quod nunc off'ertur, lignum intime cqmplestilur tanquam medullam

Japidis ;
adeo ut tenera ligni materia duro lapidc circumfepta quail munitur. Lapis, cujus

exhibetur vobis fragmentum,. vigintLerat pondo.
EENE VAX.EXE..

Datum Lurgano,

Sept, 18* x745.

* This has,reference to, a former present made.
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a present of natural rarities sent some time before. Besides, as that letter

contains many curious inquiries, which this book is dcsigned to an-

swer, it is expedient to publifir it; and as his honourable sentiments

of that Univerfity,, were exprest in his own letter, which are height-
ened by the kind acceptance and acknowledgment of his present, he

desires the favour of the courteous reader, to indulge him the liberty
to lay that letter also before him.

Inclytae Academiae Cantabrigiensi R. Bartonus, S. P. D.

QUibus
fama Lacus Neachi In Hibernia non est ignota, specimina pe-

trificationis miranda. forfan non erunt ingrata. Diu est agitata

qusestio, utrum lignum queat In lapidem dureseere ? En maflse ingentis frag-
mina, in quibus lapis est ligno continuus, tarn In corde

quam in super-
stcic. Quo modo autem hoc fit, vestrum est explicate, Natura mira-

culorum übique ferax est, prout unumquodque phenomenon digito velut

Dei nobis indicator. ■ Hie materiam format dcformatquc legibus,, quas

Ipfe imposuit materise primordiis rerum. Quifquls harum incumbit stu-

dio philofophus evadit,., imo theologus, 6c quo plures noverlt leges eo ■

magis fophus: Catenam earum mirandam fuspicit, 6c qui fustinct ca-

tenam adorat Deum. Dei omnia plena, Sive moveat, five quiefcat
materia,.five attrahant five repellant fefe ejus particuke; et motus & quies
non nifi ex Deo sunt. Ita nos docuit philofophia Newtoniana, ita vos

docetis,, eximii cjus cultorcs. Hec rara 6c hermaphroditea cohesio-

nis specimina acciplatis velim, testimonium estimationis mce erga vos,.
doctistimi viri. Ignotus ad bene notos feribo. Quorum scripta legun-
tur, ipfi non celantur; quorum libri in bibliothecis reconditi dodtorum

manibus teruntureorum fama per hominum ora volitate Si hoc
pu-

fillum donum vel tantulum conferat Uteris promovendis, -

vel m.entem du-

bitantis figat, vel amorem erga
notitiam rerum naturalium cxcitet, nshil

aliud queritur; Madte igitur studiis este, .beneque valetc.
■

Datum Lurgano, in Comitatu Ardmacano, in Hibernia.

Octob. 2, 1745.
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VIPv REVERENDS,

TNteger jam menfis abiit ex quo tuam epistolam mecum communicavlt

JL Vicecancellarius nofrer, ut tarn luo
quam prsefcClorum collegiorum rt

totius fenatus academic! nomine ad te referibere, gratiafque quam maxi-

mas agerc velim. Eloc munus in me lubenter fuseepi: Quamvis enira

tuam erga academiam, erga litcras & philofophiam veriorem benevo-

lentiam fiudiumque agnoseerent omnes, et collaudarent, quibus doni tui

utilitas fatis perspecta non diet; mshi vero prxeipue cordi suit, diu

speratis tandem frui exemplaribus, alibi forfan quam inter vos Hiber-

nos frustra quaerendis. .Haud raraligni petrificati specimina praebet An-

glia nostra, quorum plurima vidi, nonnulla nactus fum; Talia autem

hint eorum nonnulla, ut quibufdam fuspicionem haud immerito possint
injicere, eadem vera ligna nunquam fuilfe. Alia reperi ipfe, fed ra-

rii'iima fixe, vera adhuc ligna faxo licet undique inclufa. Tua au-

tem exemplaria, cum ejufdem pars una fit adhuc lignum a statu natu-

ral! parum recedens, cum interea pars reliqua fit omnino in lapidem con-

verfa, omnem dubitandi anfam etiam ab invitis prorfus extorquent. Tcsti-

monium omnibus mufccum Wood war danum per aliquot forfan fecula

vifuris prasbitura.

Responfum diutlus difiuli, ut dc reliquls exemplaribus nonnshil adno-

tarem: Cum vero quo
minus commode hoc fieri poterat, valetudo pa-

rum firma prohibuerit, neque limltes epistolx multa de iis diccnda ad-

mitterent; fufius forfan olim, fi tibi libet, tecum acturus, nolui ulte-

rins responfum procrafiinarc, quo certior die poteras dona tua ad nos

falva vcnifle.

Hoc interea te, Vir Reverende, rogatum velim, utrum vcl ex tuis vei

aliorum side dignorum observationibus certe constare pollir, faxea htec

ligna non aliquando sub terra latuiffe, & ex diuturno aquarum motu,

exefo strato ambiente, in aquas tandem delapfa fuifie; ut cnim verum fa-

tcar, vix animum meum inducere pofium, ut credam aquas foli hane

vim inefie.

Quod fi partes non petrificatas aqnse aut molllori Into fuerint expositx,
cum intcrea partes rciiqnx fabulo vel arena tegerentur, unde foam du-

riticra nancifcerentur ? Conjectures veniam dabis, quae an vera lit ex
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raultis data opera
fact is, & inter fc collatis observationibus folummodo

determinari potest; quales st facta; unquam fuerant lubenter fcire cu-

pk, tibi jamjudum divinctiffirous..

CAROLUS MASON US.

Dabam 17 Kal. Jan. 1746.

Ex Collegio Sanctae Trinitatis, in quo studebant Baconus & Newtonus.

To the foreign t'cstimonies in favour of the subjcdt matter of the work

may be added the celebrated names of Mr. Molyneux, Lhuyd, and

others mentioned in the transadtions of the Royal Society* as persons

deputed by that honorable Body to inquire into these things. Their

sentiments being printed, the reader
may

have recourse to them, where-

in he will find an acknowledgment of their having failed of fuccess

in their fearches. How far the Inquirer, who now offers his book

to the public, upon the same subjedt, has fucceeded, and what de-

gree
of esteera his fuccess may deserve, the reader is just upon the

point of determining; who shall have no further interruption from him,
than that of acquainting him, that this is a discharge of an obligation,
to which the Inquirer was in some degree bound, by the promife of ano-

ther gentleman, as appears from the following extradt from the phi-
lofophical transadtions for the year 1746.

A letter from Mr. James Simon, of Dublin, to Martin Folkes Esq;
Pr. R. S. concerning the Petrifications of Lough Neagh, in Ireland.

I
Received lafl Summer ] 745, from my worthy and ingenious friend,
the Rev. Mr. Richard Barton

y
about 30 of these stones, found on

the shores of the lake, some in the water, some in the mud, some in,

the fand, others in a yellowish clay, £cc.——-—The curious gentleman
above mentioned, who hath already begun, and intends, at his leisure,
to take an accurate furvey of the lake,, will, I hope be able to give a.

more just and fatisfadtory account of its petrifying virtue,, than 1 pos-

sibly can; my design in the present attempt, being only to pave the

way,
and induce others to make farther experiments in fearch of truth,

and for improving natural knowledge.
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The Inquirer offers His book to the public, not as a full difcharge
of that ingenious gentleman’s promife on his behalf, but only in the

same manner in which he speaks of his own attempt, to pave the

WAY, AND INDUCE OTHERS TOMAKE FURTHER EXPERIMENTS

IN SEARCH OF TRUTH, AND FOR IMPROVING NATURAL KNOW-

LEDGE, to which shall be added one circumlfance, so far as that

KNOWLEDGE IS THE HANDMAID OF RELIGION, AND CLOSELY

ATTENDANT UPON ITI

If the execution of the reasoning part of this work be deemed a

Specimen of any degree of credit, to the liberal arts in Ireland, as the

subjedt matter is of the materials which this istand can afford to the na-

tural philosopher; and as the type, paper,
and gravings *

arc of the me-

chanic arts; and if others are hereby invited to promote the honour of

Ireland in all reputable respedts, NATURAL, MECHANIC

MERCANTILE, and LITERARY, The editor’s ambition is

answered; as well as the benevolent wishes of all those worthy persons,
whose names are printed; to whom the editor returns His cordial thanks

for joining with him in so laudable a DESIGN.

* The frontispicce of this book was painted by a very ingenious Lady, almost from a

verbal description, and yet her pencil has come lb near NATURE, that had Hxe drawn from

It, would it be vain to have expected, that Hie would have excelled iti



A

LIST
Of the NAMES of

SUBSCRIBERS,
To LECTURES in Natural Philosophy, designed to be a foundation

for reasoning pertinently, upon the Petrifications, Gems, Crystals, and Sana-

tive Quality of Lough Neagh in Ireland; intended also to be an introduction

to the Natural History of several Counties contiguous to the Lake, particularly
the County of Ardmagh.

N. B. * Denotes the writing medium paper. The names printed without a.

mark, are those who subscribed for the printing medium paper. Numeral figures
annsxt denote the number of books subscribed for.

An. denotes the person to whose name it is annext, to have been also a sub-

scriber to a book of The Analogy of Divine Wifdom,

in the Material
, Sensttivey

Moral
,

Civil, and Spiritual Syjiem of Things ; published lafi: year in Dublin, whose

names, for reasons assigned in the conclusion of that book, were not then printed^

SUBSCRIBERS.

His Excellency, WILLIAM STANHOPE, Earl of Harrington, late

Lord Lieutenant General, and General Governor of Ireland *,

His Grace Doctor GEORGE STONE, Archbishop of Ardmagh, Pri-

mate and Metropolitan of all Ireland, and one of their Excellencies the Lords

JuJiices of this Kingdom * 6 An.

ROBERT Lord Newport of Newport, Lord High Chancellor of Ireland, and

one of their Excellencies the Lords Juflices of Ireland *

A.

Ntrim, Rt. Hon. Earl of * An.

_Achefon, Sir Archebold, * An.

Achefon, Capt. Arthur, * An.

Adair, Robert, Efq; *

Alcock, Rev. Alexander, A. M. *

Anderfon, John, M. D.

Anketel, Oliver, Efq-, jun.
Antrobus, Rev, George, A. M. *

Ashe, Mr. Jonathan, Merchant.

Armstrong, John, Efq;
Atkins, Rev. John Thomas, *

Atkins, Mrs. Barbara



Atkinfon, Rev. Guy, A. M.

Auchmuty, Rev.John, A. M.

Averel, Rev. Mr. A. M. T. C. D. An.

Arabine, Lieut. Colonel

Ashe, Jofeph, Elq;

Augier Mr. Peter,
B.

Bailie, Alderman Hans, An.

Baily, Mr. Thomas An.

Bailie, Rev. Annefley, An.

Bigger, Mr. William,
Byrne, Mr. Owen,

Byrne, Mr. George,
Blacker,-Samuel Efq; An.

Barry, Edward M. D. F. R. S. *

Bonham Mr. Robert

Brewer, Mr. Richard

Barcrost, Mr. Jofeph An.

Bellingham, Henry Efq; *

Boyle, Rev. John A. M.
j-

~
J

Brownlow, William Efq; * An.

Bradish, Rev. William

Butler, Ensign Pierce

Butler, Hon. John
Butler, Jam. Efq; of Knockgraffin An.

Bradfhaw, Rev. James
Bradfhaw, Richard Efq;

Bradfhaw, Mr. James An.

Brady, Mr. Richard *

Brownrig, Major *

J

Barton, Rev. Jam. A. M. Surrogate of

Cashel * An.

Barton, Mr. John Mercht. in London *

Barton, Mr. Henry * An.
J

Barton, Mr. Benjamin *
2 An.

7j

Barton, Rev. Nathaniel A. M 6 An.

Barrington, Rev. Benjamin D. D. * An.
> j

Barrington, Jofiah Efq;

Brady, Rev. Oliver D. D. An.

Burgh, Thomas Efq; An.

Boyd, Rev. Archdeacon * An.

Boyd, Hugh Efq; An.

Boyd, Rev, William An.

Blake, Anthony Efq; *

Bruce, Rev. Dean

Bernard, Roger Efq;

Bateman,'John Efq;
Breviter, Rev. Mr. An.

Bear, Rev. Rich. A. M. Surrogate of

Cork

Briltow, Rev. Peter A. M.

Erist’ow, William Efq;
*

Baghel, Mr. Phineas
.

Bland, Rev. Francis

Bland, Humphry L.L.D. *

Bland, Cornet John

Burgh, Rev. Rickard A. M. An.

Barker, Sir William Bart.

Brown, Rev. St. John D. D.

Bullen, Rev. Richard A. M.

Baggs, Rev. Michael

Barbon, Mr. Thomas

Burton, Benjamin Efq; of Burton Hall

Burgh Richard Efq; *

Brabazon, Mr. William

Billing, Mr. Henry
Bowes, Rev. Mr. Thomas A. M. An.

Brocas Rev. Dean An.

Billet, Rev. Alex. A. M.

Bellew, Mr. Lawrence An.

Brandreth, Rev. Dean * An.

Bufh, Amyas Efq;
Bligh, the Hon. General

0 7

Burrows, Sir Kildare Dixon Bart.

Burdet, Arthur Efq;
Butler, Hon. Edmund

Butler, Mr. Edward

Bayner, John Efq;
Bredin, Mr. James An,

C.

Cashel, his Grace Archbishop * An.

Cloyne, George Lord Bishop *

SUBSCRIBERS.



S. U. B S c: R I B E R S.

Clogher, Robert Lord Bishop
* An.

Clanrickard, Rt. Hon. Earl of * An.

Cavan, Rt. Hon. Earl*

Carpenter, LordVifcount An.

Chenevix, Lieut. Colonel

Conway, Hon. Miss Ann An.

Clements, Nathaniel Efq;
Chichester, Rev. Arthur A. M. An.

Corner, Mr. Hen. Schoolmaster ofLur-

gan An.

Card, Samuel Efq;

Creagh, Andrew Efq; An.

Cope, Rev. George D. D. An.

Curry, Edmund Leflie Efq;
*

Curry, Rev. John A. M.

Criufo, Mrs. Laumerice

Calderwood, Mr. Robert

Coke, Richard Efq;

Congreve, Rev. Archdeacon, An,

Coote, Rev. John A. M. An.
7J

Calaghan, Robert Efq; An.

Calaghan, Thomas Efq; An.

Carr, Rev. Thomas An.

Cope, Rev. Anthony An.

Coke, John Efq; * An.

Cole, John Efq; * An.

Cole, Mr. William Willoughby

Crummy, Mr. William

Carter, Mr. Michael An.

Connor, Mr. Matthew

castle, Richard Efq;

Coghlan, Rev. Henry An.

Crossfield, Mr. Francis

Cart, William Efq;
Cooper, Mr. William

Cufhion, Mr. Robert

Conron, Rev, Downes A. M.

Conron, Mr. Richard

Croston, Rev. Archdeacon Perkins

Cronin, Mr. Timothy

Curtis, Rev. Archdeacon

Crofbie, Lancelot Efq; *

Crofbie, William Col.

Crofbie, William Efq;

Chute, Francis Efq; *

Chute, Rev. Arthur A. M.

Collis, Rev. William

Cameron, Rev. William *

Cross, Mr. William

Chinnery,.Rev. George fenior

Coke, Lieutenant William

close, Samuel Efq;

‘Clofly, Mr. Samuel

Cuppaidge, George Efq; An:

Caillard, Rev. Gasper
Carrol, Rev. John
Camak, Mr. John
Clarke, Rev, Walter

D.

Derry, Rt. Rev. Wil. Ld. Bishop * An,

Dromore, George Lord Bishop * An.

Down and Connor, |n. Ld. Bish. * An.
•. 7 J

Donnegal, the Re Hon. Earl of *

Dawfon, Alderman Richard An.

Dixon, Samuel An.

Dillon, Mr. Luke

Dickifon, Rev. Daniel

Doyl, Rev. John A. M.

Dobbs, Rev. Richard D. D. An.

Davys, Charles Efq; * An.

Davys, James Efq; * An.
J 7 J 1

•

Defbrifay, Capt. Theophilus An.

Dickifon, Mr. Richard

Darcy, Mr. John
Dermot, Mr. Anthony
Dawfon, Rev. Jofhua A. M.

De la Vallee, Lieutenant John



Denny, Rev. Mr. Barry

Day, Rev. Edward A. M.

Day, Rev. John A. M.

Dowfe, Mr. Samuel

De la Court, Mr. Robert

Dawfon, Wil. Hen. Efq; *

Delany, Rev. Dean of Down *

j 7

.

Delany, Mrs. * and 1 ofprint, medium

Digby, Rev. Benjamin A. M.

Difney, Rev. Theophilus An.

Douglas, Charles Efq;
*

E.

Ellis, Rt. Hon, Welbore Efq;

Egan, Mr. Thomas

Egar, Mr. Francis

Elmere, Mr. James
Ennis, Mr. Francis

Edwards, John Efq;
Eustace, Mr. Richard

Enraght James Efq;

F.

Femes andLeighlin, Rob, Ld. BilkAAn.

Frankland, Frederick Efq; *

Folder, Anthony Efq; * An.

Foster, Rev. Thomas D, D.

Forster, Rev. John D. D.

Forde, Matthew Efq; * An.

Forde, Matthew Efq; junior
*

Forde, Rev. Arthur A, M. *

3

Forde, Captain Francis An.

Flaherty, Mr. Patric

Faulkner, Mr. George An.

Forbes, Rev. Arthur A. M. An.

Forbes, Counsellor An.

Forbes, Mr. William An.

Fortefcue, Chichester Efq;
* An.

Folliot, Colonel

sellows, Mr. Charles

Fletcher, Rev. Dean

Fletcher, Rev. William A. M.

Fergufon, Mr. John
French, James Efq; *

Fitzgerald, Robert Efq;

Fitzpatric, James Efq;

Flemin, John Efq;

French, Lieutenant Robert

French, Cornet Henry
sell, Rev. Thomas Hans L. L. B.

Fleury, Rev. Anthony A. M.

Forward, Mr. John F. C. T. C. D

French, Robert Efq;
Fitzmaurice, Hon. John *.

Fctherston, Mr. Richard

Farrel, DennisEfq;
Fleetwood, Mr. Charles

Fish, Robert Efq;
Fletcher, William

G.

Gale, Mr. Anthony

Gale, Mr. Samuel An.

Grace, Rev, Patric A. M.

Garmanfway, Mr. Anthony *

Gibfon, Rev. Wood D. D. An..

Gibfon, Mr. John
Grace, Rev. Mr. Jofeph F. T. C. D.

Grattan, James Efq-, An.

Grattan, Rev. Ralph D. D An.

Gallway, Mr. Christopher

Gibbins, Mr. Barth. Gibbins Grove

Goldfmith, Rev. Dean

Godfrey, John Efq;

Gore, Rev. Dean * An.

Gervais, Rev. Dean

Gervais, Rev. Henry

SUBSCRIBERS.



SUBSCRIBERS.

Goodricke, Captain Thomas

Grueber, Rev. Arthur A. M.

Glafcock, Wajter Efq;
Gore, Frederick E%
Gore, Major Henry
Gore, Sir Ralph Bart.

Gore, Sir Arthur Bart.

H.

Hartford, Rt. Hon. Lady An.

Hackett, Rev. James A. M. An.

Hewetfon, Rev. Thomas L. L. D.

Hopkins Rev. Richard L. L. B.

Harman, Rev. Cuts A. M. An.

Holroyd, Ifaac Efq; An.

Hamilton, Robert Efq; * An.

Henry, Rev. William D. D. An.

Hawky Mr. John

Hamilton, Captain William * An.

Flolt, Rev. Samuel * An.

Hollington, Jofias Elq;

Hanly, Mr. Michael

Hamilton, Rev. Mordaunt *

Hingston, Rev, James

Hyde, Arthur Efq;
Harrifon, Mr. Thomas

Hull, Richard Edward Efq;
Herbert, Arthur Efq;
Herbert, Mr. Bailable

Herbert, Rev. Arthur A. M. An.

Hallet, Mr, Robert Blener

Hilliard, Mr. William

Hamilton, Rev. Francis A. M. An.

Hawtrey, Rev. Ralph A. M.

Harris, Mr. Walter An.

Henry, Mr. Hugh
How, Mr. Lostus

HooneMr. Thomas

Hill, Rt. Hon. Arthur *

Howfe,. Rev. Archdeacon * An.

Hutchinlbn, Rev. Archdeacon * An,

I.

Jackfon, Richard Efq; *

Jenney, Rev. William of Ivragh * ’

,7 J S' O

Jenney, Rev. Henry

Jenney, Mrs. Elizabeth

Ifaac Rev. Archdeacon

Jervois, Mr. Jofeph

johnston, Rev. Thomas

Johnfbn, Mr. William

Johnilon, Major Gov. ofChari. * An.

johnston, Richard Efq;

Jones, Conway M. D.

K.

Kildare, Thomas Lord Bishop * An.
Kilmore, Jofeph Lord Bishop An.

Knapton, Rt. Hon. Lord * An.

Keating, Nicholas Efq;

King, Rev. James * An.

Kearney, Rev. John D. D. An.

Killen Rev. John
Katherens, Mr. Samuel * An.

Kuffin, Richard Efq;

Kennedy, Mr. Andrew

Knight, Rev. James D. D. F. T. C. D.

L.

Limerick, Lady Vifcountess *

Letablere, Rev. Daniel D. D.

Lostus, Rev. Smith A. M.

Lindfey, Rev. Samuel

Legg, Lieutenant Francis

Leflie, Rev. Henry * An.

Leflie, Mr. John
Lord, Rev. Mr. John An.

Lambert, Mrs. Sarah An.

Leathly, Mr. Jofeph
Lill, Thomas Efq;

Lewelian, Mr. Robert



Lhoyd, Rev. Rice An.

Lloyd, Rev. Robert

Lhoyd, Mr. Thomas M. D. An.

Leyne, Mr, Jeremy M. D.

Lewis, Rev. Archdeacon *

Langriche, Robert Efq;
Langriche Mr, Hercules

O

Lyndon, Rev, Adam D. D. An
.

Lyndon, Rev. Edward A. M.

Lambert, Mr. Thomas School-master

Portarlington

Lostus, Thomas Efq;
Lane, Mr. William

Logie, Rev. Mr. Chapl. Roy. Reg. of

Foot

M.

Mountgarret, Lord Vifcount
/

Mornington, Lord Vifcount * An.

Madden, Samuel D.D. Promoter ofma-

ny public works in Ireland, and a

well wisher to all. * An.

Mead, Richard M. D. F. R. S. 6 An.

Marlay, Ld. Chf, Just.
* An.

Marlay, Rev. Mr.

Menagh, Mr. James * An.
*—o 7 J

Morgan, Richard Efq; *

3 An.

Morgan, Mr. Richard

Meares, Mr. Charles

Mathews, Rev. Edward D. D.

Mathews, Samuel Efq;

Mathew, George Efq; * An.

Mathew, Edward Efq; An.

Mathew, Thomas Efq; An.

Me. Aulay, Alexander Efq; * An.

Me. Naghten, Mrs. Jane An.

Meredith, Arthur Francis Efq; An

Meredith, Thomas Efq;

Mountney, Mr, Benjamin
Mitchel, Rev. Coote * An.

Maunfel Thomas Efq;

massy, Rev. Dean * An.]

massy, Hugh Efq;
Meulh, Rev. Thomas

Martin, Mr. Henry

Morris, Mr. Abraham

Morris, Samuel Efq;
Muffenden, Mr. Daniel An-

Merrifield, Rev. Thomas A. M. An.

Mann, Rev. Ifaac D, D. * An.

Mullin, Frederic Efq;
Malone, Francis Efq;
Moires* William Evans Efq;
Me. Craken, Mr. Samuel

Maxwell, William Hamilton Efq; An.

Maxwell, Rev. John A. M. An.

Minchen, Mr. Francis

Macan, Mr. Thomas

Miller, Mr. William

Mazire, Mr. David

Me. Manus, James Efq; junior
Moore, Sir Charles Bart.

Mitchel, Mr. Henry
Mathew John Efq; An.

Marten, Rev. Nicholas A. M.

Marlhal, John Efq;
Moss, Bartholomew M. D.

Magil, Rev. John A. M. An.

Magill, Rev. Mofes A. M. An.

Magenis, Mr. Richard An.

Molyneux, Sir Capel Bart. An.

Machonky, George M. D.

Me. Veagh, Mr. Simon An.

Moore, John Efq; An.

Moore, Henry Efq; An.

N.

Newton, Rev. Dr. Ed. of Milton * An,

Norman, Mr. John Henry
Nettervil, Edward M. D

Nefbit, Giffard Efq; * An.

Newman, Adam Efq;
Newman, Richard Efq;
Nettles, Rev. Robert *

Nixon, Mr. Robert

Nichols Mr. John
Nab, Rev. Mr.

Nelfon, Mr. Richard * An.

Nugent, Mrs. castle Rickard

SUBSCRIBERS.



Quin, Mr. Henry M. D.

O.

Orrery, Rt. Hon. Earl * An.

Oflbry, Michael Ld. Bishop
* An.

Obre, Francis Efq; An.

Obre, Edward Efq; * An.

Ormfby, Rev. George
Oneil, Henry M. D.

Obins, Rev. Michael

Ogle, Mr. John, Draper
Ofburn, Mr. Henry
Ohallaron, Mr. Silvester

Odoharty, Mr. James

Ogle, Mr. Nathaniel T. C. D.

P.

Portland, her Grace the Dutchess *

Ponfonby, Hon, John
Pigott John Efq; * An.

O tj I'

Pigott, Dowdall Efq; An.

Prince William Efq;

Power, Mr. Robert

Pallifer, Walter Efq;

Pallifer, Rev. John A. M.

Parker, Lieutenant Christopher *

Putland, John Efq;
Pococke, Rev. Archdea. F.R.S. * An.

Phillips, Rev. George An.

Percival, R.ev. Kane A. M.

Percival Rev. Charles A. M.

Prior, Thomas Efq;

Pullein, Rev. Samuel An.

Pellifier, Rev. D.D.V.P.T.QD An.

Perry, Rev. Adam D. D. An.

Perry, Rev. John An.

Philpot, Mr. Nicholas

Palmer, Rev. George
Pilot Mr. Toma M. D.

Parker Rev. George

Page, John Efq;

Pierce, Lieutenant William

Payne, Rev. John A. M.
J 7 J

Pomroy, Mr. J.
Pafquali, Mr. Nicolo

Q.

R.

Rawdon, Rt. Hon. Lord

Richardfon, William Efq; An.

Richardfon, Edward Efq;

Rochfort, John Efq;
Robbins, Barth. Maiy Brook

Reily, Mr. John
Rowley, Her. Lang. Efq; * An.

J 7 £3* "17

Rowlet, Mr. John

Rutty, Mr. John M. D. An.
J / x)

Reynel, Rev. Dostor

Ryves, Dudley L. L. D.

Ryan, Daniel Efq-,
Roberts, Captain Reuben

Reader, Rev, Archdeacon

Ronayne, Philip Efq;
Roe, John Efq;
Roderic, Mr. Martin M. D.

Ramfay, Mr. Francis

Robinfon, Robert M. D,

Read, Ifaac Efq;
S.

Strangford, Rt.Hon.Rev. Ld.Vifc. * An.

Sloan, Sir Hans Bart.

Standish, Rev. John A. M. * An.

Stear, John Efq; * An.

Shackleton, Mr, Richard

Spring, Thomas Efq;
Smith, Henry Efq;

Sharman, Captain William

Shiel, David L. L. D, An.

Spedding, Mr. Henry
Stewart, Wiliam Efq;
Sandford, Rev. Dean

Steel, Mr. Thomas

Stopford, Thomas Efq;

Savage, Francis Efq;
Sheridan, John est]-,
Sheridan, Mr. Thomas

Sterling, Rev, Hanover A. M,

Sterling, Mr. Edward

Stewart, Rev. Arch. D.D. * An.

subscribers.



Schuldam, Edward Efq; * An.

Smith, Mr. S. Cateaton Str. Lon. * An.

Sican, Mr. John
Serjeant Mr. Jofeph
Sandes, Rev. Mr,

Scott, Captain John
Sowton, Mr. Stephen
Simon, Mr. James

Stephens, Rev. Mr, Henry A. M.

Smith, Rev. William Archdeacon* An,

Smith, Mr. Charles

Smith, Rev. James

Smyth, Rev. John A. M. An.

Saurin, Rev. James A. M.

Skelton, John, Sch. Maf Dundalk An.

Shaw, Mr. William A. B. * An.

Stothard, John Efq;
Stothard, Lieutenant

Stopford, Mr. Francis *

Skeffington, Hon. John An.

T.

Tifdal, Philip Efq;
Tifdal, Thomas Efq;

Tifdal, Rev. George D. D.

Tifdal, Rev. Hugh A. M. An.

Tickel, John Efq; *

Tickel Mr. Thomas *

Travers, Lieutenant

Tucky, Mr. John
Tew, Mr. John An.

Thompfon, Rev. William D. D. * An.

Thompfon, Rev. Samuel D. D.

Townfend, Rev. Francis

Towers, John. D. D.

Townfend, Rev. Horatio A. M.

Tighe, William Efq;

Tongue, Captain Thomas,

Thewles, Rev. Charles

Thomas, Rev. George

Tendon, Thomas Efq;
Tench, Rev. Mr. John
Turner, Mr. Thomas

Tilfon, James Efq;

Tyrrel, Mr. George
U.

Usher, Henry Efq;

Vefey, Rev. Mustiam

Vigors, Rev. Dean

Vefcy, Agmondisham Efq;
Yeatch, Jofias Efq;

W.

Waterford, Richard Lord Bishop *

Weston, Edw. Efq; late Sec. to the Ld.

Lieutenant *

Wilkinfon, Mr. William

Wilfon, Mr, James
Wolf, Philpot Efq;
Wills, Mr. Robert

Whittingham, Rev. J. D.D. S.F/T.C.D
* An.

Welsh, Rev. Anthony An.

Wood, Archibold M. D.

Wetheral, Mr. Richard

Wynne, Rev. John D. D.

Wynne, Rev. John A, M.

Wynne, Mr. John

Waring, William Efq; * An.

Warren, Mr. William * An.

Waring, Mr. Samuel Attorney
Ward, Bernard Efq;
Ward, Rev. Bernard A. M. An.

Warde, Rev. William A. M.

Wyvil, Sir Marmaduke Bart.

Welsh, Rev. Dean An.

Wogan, Mr. John
Woodroff, Rev. Samuel

Walt, Mrs. Catharine

Wilfon, Mr. Peter

Workman Meredith Efq*
Whitlock, Major Carlton

White, Mrs. Elizabeth

Wilfon, Mr. George
White, Mr. Solomon

Wilfon, Mr. Jofeph
Y.

Yielding, Mr. James
Young Mr. Andrew

SUBSCRIBERS.





J /site 5* AeeS^.•J ,



THE

Mathematical Elemental Lecture,
OR THE

NATURE
OF

Elementary Matter, and Kinds,

considered, and proved to be mixed ;

TOGETHER WITH

Some Universal Properties

MATT ER,
Demonstrated MATHEMATICALLY,

In a new Manner : And

A great use of these Properties shewn,
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SOLUTION
of the

Statical Phaenomena of Fluids.

lecture I.

Nemo hujufce (LECTURiE) utllitatem, nemo veritatem ejus ~

fine Matheseos ope comprehendet; cuilibet tamen in his vel medio-
criter verfato quce fequuntur, non difficilia erunt aut obfcura.

Kell. Tent, med. Prasf,





LECTURE I

LeClures being designed as an attempt to explain fomc

phenomena of nature, which have hitherto been the occasion

of more admiration than knowledge, it may fird be
proper to

treat fuccinClly of natural philosophy. Because the laws of matter be-

ing well edablished, there is hereby a clear padage opened into
many

intricacies ofNature, some of which, although long deemed above hu-

man ability, have been demondrated to refult from the known affections

of matter.

As method has been always necessary In order to become intelligi-
ble, without which truth itself is not unlike falfhood : The vulgar dis-

tinCtion of matter into four elements, flrall be observed in the follow-

ing LeCtures. I say the vulgar distinCtion; not meaning hereby to edab-

lidi them as really didinCt original principles, prior to which there

are none in the course of nature; this inquiry being too nice for the

present; But seeing that the course of things is difeovered, by proceed-
ing from things mod obvious to fenfc, to those arcana of nature which

are lead so, it
may

be prudent to begin with the vulgar didinCtion of

matter into four elements.

‘ For the great and judicious Lord Verulam, having divided the hi-

story of nature into five claffes, makes the four elements the fourth

class, Fire, Air, Earth, and Water; taking the elements not

for primordial matter, but larger mafles of natural bodies. For the

nature of things is so laid out, as to form a very large quantity or

mass, of certain bodies in the univerfe; where an easy and loofe

texture of matter is required to their hruhturc, as these four ele-

ments ; whilst there is but a proportionably fraall quantity of certain
other bodies in the univerfe; thus sparingly fupplied, by reason of a

very difsimilar and subtle texture of the matter, here made organical
and determined in many particulars, as in the specics of natural Bo-

dies, Minerals, Plants, and Animals: whence the former may be call-

ed, larger ajjhnblages, and the latter, lejfer ajjemhlages of matter,-



But the order of Nature seeras to point out to us, the confidcranort

of the larger afiemblages as previous in order of knowledge, to the

leffer afiemblages (a.,JJ Our method fliall in same degree, be confo-

nant to this judicious remark, as well as the example of Sir Ifaac New-

ton, who intending to explain the phenomena of the Univerfe; first

lays down in a demonstrative w7 ay, what he juflly calls, Philofophie na-

turalis principia mathematica: It is to be w ished, that all rcafoners up-

on particular phenomena observethe same method, and first lay
down the principles upon which they ground folutions of the difficulties of

Nature; giving next in order, the descriptions and history of the phe-
nomena to be folvcd, and aster that the application of the principles to

them, that is, the explanation of their physical causes.

The Inquirer, in imitation of so excellent an example, gives first

the properties of elemental matter, so far as he thinks himself at present
concerned In their consideration, partly mathematical, partly popular.
The former manner of considering matter should have been omitted, was

it not entirely necelfary to his ground work, not being so treated of by Sir

ifaac Newton, or any other perlbn to his knowledge : Aster demon-

strating the properties of elemental matter, the descriptions and history
of the phenomena to be treated are given, and then follows the

ap-

plication of the principles first demonstrated, to the phenomena under

inquiry, that is, the explanation of the several physical causes;

The Inquirer means that the two first Lectures should be considered

as the principles of his reasoning, in any other phenomena which he

may
hereaster attempt to explain, particularly the giant’s- caufway, in

the northern parts of this kingdom; as well as the phenomena which

make the title of this book. For that very extraordinary phenomenon
was intended to be made part of this book ;• yet lor prudent rcafons up-

on mature consideratkm was omitted. To proceed therefore according
to this method.

But as a caution previous to all the demonstrations following, hear the

ingenious Keil.

4 I would not have any one in physical matters, infill so much on a,

rigid method of dcmonllration, as to expert the principles of demon-

stration,. that is, axioms, so dear and evident in themfelves, as thole

(a) introduction to Syl'va Sylvarura. Apho.^.

2 Mathematical LECTURE I.
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that are delivered in the elements of geometry. For the nature of

the thing will not admit of such. But we think it fufficient, if we

deliver such as we apprehend are congruous to reason and expe-

rience, whose truth shines out as it were, at first view, which procure

the belief of such as are not obstinate, and to which no body can de-

ny his aflent, unless he profelses himielf to be altogether a fceptic.
‘ But also in demonfl rating, it is necessary to- make use of a more

lax fort of reasoning, and to exhibit proportions that are not absolute-

}y true,, but nearly approaching to the truth. As for example, when

it is demonstrated that all the vibrations of the same pendulum, made

in the small arches of a circle,, are of equal duration; it is here sup-

posed, that the small arch of a circle and its chord, are of the same

declivity, and of the same length ; which however, if we regard the

rigid truth, is not to be admitted: But In phyfics, this hypothesis va-

ries so little from the truth, that the difference, ought justly to be ne-

glected, and the dlfagrcement of the vibrations arising from that dif-

ference is altogether infenfiblc, as is proved by experience. So like-

wise that eminent philosopher and geometer Dr. Gregory, in his ele-

ments of catoptrics and dioptrics,, makes use of a more lax geometry,,

by affuming lines and angles as equal, that in reality are unequal, tho’

they accede nearly to'an equality; and so he folves-many beautiful

physical problems, which otherwife would prove very intricate..

And also this method seems to be approved of sometimes by Sir Ifaac

Newton himself, as may
be seen in Prop. 3*.

lib. 2. of his Phil. Nat.

prin. math. But if there are any who harden their minds against
such principles and demon hrat ions, and will not suffer themfelves to

be convinced by proportions fufficiently manifest; we leave such to

enjoy their lupine ignorance, nor do we think them worthy to be ad-

- mitted to the knowledge of the true philosophy (h)’ With this al-

lowance for a latitude in reasoning upon natural phenomena, what fol-

lows may be admitted for physical demonstration.

Every man has a distin6t: idea of air, fire, water, and earth, although-
the phtlosopher by chymical precedes may torture them,, and; himself,,

r

(b) Introdustion to Nat. Phil. Lestur. 8. See also Analogy of Divine Wifdom,, 8i&

part L pibuifliedby the Aithor, in Dublin, 5=750.
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so as to render It doubtful whether there be In nature such an original
distinelion of elementary matter inconvertible one into another. Not-

withstanding that we have
very dillinet ideas excited by the common

use of these words, yet are those ideas very inadequate. Water is

very dillinguishable from air, -earth, and fire, in the mind of every

person; but an adequate idea of it, as being truly a mixt body, con-

lilting of the pure original element of water, together with air, earth,

and fire, in certain proportions, is not as osten in the minds of those

who are philofophically employed, as Uriel reasoning requires.
Yet such is the nature of all water on this our globe; whether rain,

fountains, rivers, or the sea. And such Is the nature of the other ele-

ments, they are all mixt bodies, greatly impregnated with each otherj
which shall be demonstrated in propositions.

PROPOSITION 1.

Water has Earth, and Fire, and Air in it.

DEMONSTRATION.

Water has earth in It, otherwife It would not afford a terrene rudi-

ment, when allowed to fettle and subside, nor throw it off fupcrficially
in fermentation. It has fire in it, otherwife in a storm the waves

would not emit flame, and a final! proportion of it thrown upon

fewel in high combustion, would not perhaps increase the fire, as by

experiment it Is known to do; and the air which rulhes out of vessels,

in which water has been long confined, would not flame when toucht

with a lighted candle. It has air in it, otherwife the filh could not

live in that element, nor plants grow. For it is necessary to the life of

all animals, and the vegetation of ail plants.



PROPOSITION 2.

Air has Water, and Earth,, and Fire in it-

DEMONSTRATION.

Air has water In It, otherwife the vegetation of plants could not be

carried on, many of whom receive their nourishment by the flalk
r

or leaf, and are very fucculent,,, although they are fituated in the driefl ex-

posureof walls and rocks (c) : And if it has water in it,, it has also by
proposition 1. earth and fire.

It may also be proved abundantly that It has fire in It,, by its being

necessary to the support of fire, which also is ever known to increase,

with the admiffion of the frefh air, provided the quantity be not so

great as to diflipate the fewel.

PROPOSITION 3.

Earth has Water, Fire, and Air in it.

DEMONSTRATION.

The driefl earth applied to fire will emit a vapour.. But all vapour
Is water blown

up
into little bladders by air, and floating in it; There-

fore earth has in it water and air. Confequently by prop., i and 2..

(c) See the description of the arbutus growing on high rocks, withoutany appearance of

earth, in the account of the lake near Killarny-
Mr. Hughes his account of one kind of the Anana is to this purpose, See Nat. Hilt. of

Barbados. Caragmta, ox the large wild barren pine. This in propriety of language,
ought to be looked upon as an aquatic plant, though fuspended in the air, among the

branches of losty trees, to whose boughs it is fattened by its numerous roots, which serve

not to fuck, or draw from them any nutritiousjuices to further its growth, as the Mifletoe

doth from the Orange tree &c. but only to be its supporter: Provident nature having in a

Very extraordinary manner, fupplied this with other means to preserve its species ; For the

leaves which referable thoseof pine, but only larger, furround this plant in a circular man-

ner, each leafnear the (talk terminating in a hollow bucket, which contains about half a

pint of water. It is by thefc numerous small relervoirs of water, that the roots, as well as-

every other part of this plant, are fupplied with nourilhment, without the help of any earth.

The Hounding condition of this, as wellas the great growth of fig trees upon barren rocks,

shews, that water is of greater use to vegetation than earth..

This author does not lay,, whether the water in the buckets of this plant is owing to rain,
or to the attractive power of the plant colleiling it from common air. Houle Leek is a

remarkable fucculent plant, by the last method. See. what Botanilb say of the leavcs-

of Aloes.,

5Mathematical LECTURE t
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it lias fire. But It
may also be proved abundantly to have fire: Because

almofi all hard earth will upon collifion with other hard bodies

emit fire. It may also be proved abundantly to have air, because many
hard and dense bodies applied to fire, burl! with an explofion: And

if hard and dense bodies -contain air, a fortiori the more fost and po-

rous do.
-

T
. - - - . .

PROPOSITION 4.

Fire has Air, Water, and Earth in it.

DEMONSTRATION.

The great fountain of fire in this part of the univerfe, Is the sun ;

But the sun is
very well known by observers to be stained, and spotted

by a feurf, which is thrown up over part of its surface; as in the case of

all bodies liquified and agitated in an intense degree of heat. This

•condcnfed feurf incrusting part of the surface may be called earth; at

leaf! it is foraething very distinct from pure'elemental fire 5 and since

it cannot be called water or air, which are dillipable with heat, and in

this case, one mud be ratified to an immenfe degree of expansion, and

the other blown Into
vapours of immenfe tenuity, neither of which

could become durable fains, it must be called earth .• Unless a fisth

denomination of elementary matter be introduced (d) ; But if the fountain

of our fire be thus mixt, all derivations from it, in rays falling upon

% globe of heterogene matter, and blended with it, must become more

* [cl) It is well’known that It was the opinion of the ancient chemlfls, that fire, air, wa-

ter, and earth, concur to the formation of bodies, but befidcs these, they supposed

farther, that there is another fisth principle, which being added to the compound arising
from the combination of the former, gives every body that peculiar disposition, on which

principally depends the colour, fmell, taffe and virtue, of such a particular body. This

therefore being (uperadded to the other four efiences, they called the (quinta essentia)

quintefience of bodies. This they imagined to be -contained in its body in an exceed-

ing small quantity, but at the same time to be vafily efficacious ; and where it is sepa-
rated from it, to be fit to animate the (pints of some other body, into which it Is in-

filled. (Boerhave El. of Ghem. part 3. phocess 67.)
But it is not the design of these lestures to enter into a difquifition of so nice a point;

which it may be extremely difficult if not impossible to fettle ; it suffices for the pre-

sent purpose to demonstrate that there are four different forts of matter in the univerfe.
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mixt; and confequendy as it conforts with air, water, and earth, it must

become airy, watry and earthy, as by Prop. 1, 2 and 3, Fire was proved
to be in air, water, and earth.

COROLLARY 1.

From hence It follows, that all elementary bodies of this our globe,
contain something of the other elements in them, and they are distia-

guifned by the different names of elements only upon account of the

greater abundance of a particular elemental matter in one than another.

Water is called so, because it contains a much greater quantity of true

elemental water than of air, earth and fire, which it also contains in

some proportion. Mix earth with water so as to give It that confidence,
which is called clamminess, and it lofes its former denomination and

takes that of flime; drie that clammy earth by means of the sun or a

culinary fire, and increase the fire till the earth is capable of continuing to

burn by itself, then it lofes its former name, and is called fire; for the

name is always attributed to the greater abundance of
any elemental

matter. Air may
be so impregnated with water, as to be called water;

and water may be so divided and expanded by air, as to be called air.

Earth may be so diluted with water, as to be called water: And

water may
be so thickened with earth, as to be called earth: Fire may

be so Intangled with other matter, as to take the names of other mat-

ter, as phosphorus &c. And that it is capable of being fixt, that is, in

the vulgar sense of things (For in truth all matter is in absolute, and

That these four forts of matter are never found -by human experiments totally separated
from each other, but in some degree mixt ; and that each osthem in these mixt date's, have

certain peculiar qualities, and that an infinite variety ofphenomena may arise from an in-

finite number of mixtures f, which these forts of matter are i'ufceptive of, from their ca-

pacity to admit of division to infinite mkmteness. Infieadof a quinta ejfenlia, we may al-

low the immediateACTIVITY of the author of
matter, and this will do as well, iince

human experiments can never reach that quinta eJJ'entia (if there be such a thing) to difeover

its properties.

f those who have written de arte combinatoriareckon no fewer than one hundred seven-

ty nine millions one thousand and fixty Ibrts of earth. See Evelyn his treatife on earth.

Kirchers his mundus subterraneus.
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merely relative motion) the impregnating mercury
with the rays of the

sun, lb as thereby to increase the weight and make gold, is a proof;
for which see the writings of Hombergr

and Sir Kenelm Digby (eJ.

COROLLARY 2.

All bodies of this our earth are mixtures of these four elements, and all

diverfity of them arises from mixtures in divers proportions; and although
the diverfity may appear to be infinite, an infinite number of pro-

portions in which the elements may be mixt, may fufficiently account

for a variety of productions, although they are infinite. For if any

two elements are to be mixt in all the variety of proportions pofilble,
it may

be conceived first, as 2 to j. or 2,3, 4,5; 6, 7 to 1, and soonto

infinity, or as Eth to 1
.

or o 1 .go i
.

000 i
. 0001 .

to 1, that is, by an

infinite incrcase of one towards the other, or an infinite decrease of one

towards the other. For It is- well known to the geometrician, that the

smallefi portion of matter is capable of Infinite division (which shall be

next demonstrated) and thereby of holding infinite proportions to any

other portion of matter, which is Itself also capable of infinite division..

But if this be the case between any two elements, the variety of all;

proportions pofilble between four, must become infinitely greater, and,

consequently the variety of bodies arising from thefi mixtures can not be

limited or conceived by the human mind. By this is not meant a me-

chanical account of the order of things, which never can be given ac-

curately. Bccause HE,, who made matter, is the Being who fill! ads,,

and continues In every phenomenon the laws of motion. No more there-

fore is meant by this, than whereas that Being is plcased to create

matter, and use its paflive infirumentality in producing various pheno-

mena; the four specics of elementary matter may
be so combined' ac-

cording to the laws,, which the author of matter has given them, as to,

exhibit an infinite variety of appearances..

(c) I remember a rare experiment,, that a nobleman of much sincerity and a lingular

friend of mine, told me that he had seen, which was that by means of glades made in a par-

ticular manner, and artificially placed, one by another, he bad seen the tun beams gathered

together, and precipitated down into a brownish or put plilh fed powder. sherecould.be

no fallacy in. this-operation when the glades were p aced and disposed for this intent, and.

it must be in the hot time of the year, else the eiFcst would not follow ; and of this ma-

gistery he would gather sometitnes near two ounces in a day.
Kendra Digby, of bodies, page. 6j. Bomberg has-exceed'.- i this.
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PROPOSITION 5.

Matter is capable of division to Infinity.

DEMONSTRATION.

Since the infinite divifibility of matter has been mentioned, as a neces-

sary part of what preceded, and
may

be of great use in respedt to what

follows. It will be proper here to give a demonstration of it. In

this, and all other demonstrations applied in these lectures as little of ma-

thematics shall be used, as is possible: And this particular property

of matter having been largely demonstrated by Keil, in his intro-

duction to natural Philosophy, a short demonstration of it shall fufiice

in this place; there is no design ostcntatiously to exhibit mathematical

literature, but only in a brief, and perhaps a new manner, to demon-

strate some propositions neceflary to the main
part

of our reasoning.

SuppofcßC, DE, FG, HI in fig. i.to be llrait lines parallel and

equal to each other, and K a point which is the center of the circle BRCL,
and of the exterior circles. It is plain that firaight lines may be drawn

from B and C to K, and also from D and E, F and G, H and I, and from

all possible lines parallel and equal to BC, and drawn beyond HI ; that

is, from an infinite number of lines: But it is also plain, that the lines

which are drawn from DE fall between those from B and C, and cut

the line BC at M and N, and those which are drawn from F and G fall

between M and N and cut the line in points which arc Hill nearer, and

so on to infinity; because an infinite number of lines
may

be drawn,
all parallel and equal to the first BC ; that is, the line BC is capable of

being divided into an infinite number of points.
The lines in the figure are drawn wide asunder for distinCtion, but they

may be conceived to be drawn extreamly close, and instead of firaight
lines, you may conceive BRC asmall portion of acirclcßßCL, and BKN

an angle at the center, and DSE a small portion of a circle DSP,
and stG a small portion of a circle stQ, and the demonstration will be

the same as before, and the superficial angle BKC will hereby be de-

monstrated capable of infinite division. Then suppose solid globes or
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spheres (or solid bodies bounded by Angular and angular furFaces) m*

iiead of these circles, and BRCK, DSEK &cc. to denote solid portions or

fetors of those spheres, or solid bodies bounded by similar angular
surfaces; and BKC a solid angle at the center, or a solid cone ; and the

demonstration is hill similar; because there may be lines drawn to the

center from the angular points, and all the points of the surfaces, re-

moved at pleasure to infinity and parallel, which will in like manner

Infinitely divide BKC the solid angle, or the solid cone &c. Matter there-

fore is capable of division to infinity. E. D.

Since the infinite divifibility of matter has been demonstrated, it will

also be proper to demonstrate die increase of the surfaces of all bodies,

upon division; for upon the truth of this depends the folution of many

phenomena, concerning bodies, which may be made to fwim in fluids

specisically lighter. Hence it is that not only water and earth floats

in air, but also metals. As there may
be frequent use made of this

proposition in what follows, and a demonstration of it has not any where

yet occurred, it will be
proper

here to give a full demonstration

of it. For the proposition already demonstrated by mathematicians, will

not intirely answer our purpose, to wit, by division of regular solids,
matter and gravity decreases in a triplicate ratio of the diameters /

hut the surface decreases only in a duplicate ratio of the diameters. Our

design is to demonstrate, that every irregular fedtion of a regular body,
and the fedtions of all bodies regular or irregular occasion a great in-

crease of the quantity of surface.

And first of the increase of surface in the division of a cube or die j

to demonstrate which, the following lemma will be ncceflary.

LEMMA.

Let ABC figi 2. be a die or cube bounded by six equal surfaces. Cut It

through in lines equally distant from any two sides in the same plain, so

as to-.divide it into halves. It is evident that each half of the die has

over and above the half of all the surfaces of the whole die, the addi-

tional surface, markt by the prickt line GHIK, which is equal to one

fur face of the whole die, or 1/6 part of the entire surface. Divide the half
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dice as before equally, cutting them parallel to the final lest surfaces,. and

each half, that is, each fourth part of the whole die will have an ad-

ditional surface RPQS, over and above the whole surface of the entire

body of which it is an half, that is, 1/12th part of the surface of the

whole die, which is equal to one small surface, or half a large sur-

face of the half die ; Divide the four parts as in fig. 3. by cutting them

equally distant from the smallest surfaces, and each half thereof will

have the additional surface markt FGH, over and above the half of the

whole surface of that intire body, of which it is half, that is, 4th part

of the surface of the whole die. Therefore each eighth part of the large

die, will become a small die, having six surfaces all equal. By con-

tinuing to divide the small dice or cubes, the same proportions of the

increase of surface will be continued infinitely; that is, the aditional

surfaces considered collectively, as parts of the surface of the large die,
and belonging to all the bodies in the division are 1/3,2/3, 3/3, 4/3 &c. infi-

nitely. For every section passing through the intire thickness of the

die, and being parallel to one of the surfaces, occasions an addition

of two surfaces, each equal to one of the six surfaces of the large
die, that is, 1/6th part of all the surface, and the two make

But if the bodies are taken singly, and their surfaces considered as parts

of the intire surface of the large die, belonging to each separately in the

division, the additional proportions of them
may

be exprest by the follow-

ing fractions 1/5, 1/12, 1/12•1/12, 1/24, 1/24 • 1/24, 1/48, 1/48,
&c. infinitely, i.e. Upon the

first section of the die, each half acquires an increase of part of the

whole surface, over and above half the whole surface; upon the division

of the half dice again, each quarter acquires 1/12th part of the intire

surface of the whole die, over and above 1/2 of the Intire surface of the

half die. Let therefore the first column A denote the matter of the cube

or die, and Its parts by division, and the column C shall denote the in-

crease of surface over and above that which is proportional to the mat-

ter, in the column B„
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A die may be divided by continual fedfions, into other dice of differ-

ent magnitudes. By 3 seet lons it
may be divided into 8 smaller dice,

which for distindllon’s fake, we will call dice of the first order, being
the find that arise from division. By 6 lections it may be divided Into

64 dice of the fccond order. By 2 1 fedlions it may be divided into

5 12 dice of the third order, and thus to be continued infinitely.
From hence the proportion of the increase of surfaces upon division,

may be effimated.

PROPOSITION 6.

All the surfaces of the 8 finall dice, which arise from the firfi di-

vision, and are of the first order, make twice the intire surface of the

great die.

DEMONSTATION.

Each small die of the first order, lias ith the intire surface of the

great die. For by the proportions laid down above, it appears that

one of its surfaces is Ath part of the intire surface of the great die,

but Ath part taken six times makes uh, or twice the intire surface of the

large die. Q. E. D.
■ 'O ;

Although there might be fcvcral propositions in the manner of the fore-

going one, in confequence of the lemma, concerning the increase of

surface by the division of regular cubes, yet it was deemed more elegant
and fuccindt to give the following problem and its folution, in lieu ox

them ail.

A B C

The die or cube has 6 plains
divided i

«

2.
more than 4

2
I

* T 1 more than 4

3 3- more than |

&c.
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PROBLEM.

To find the proportion ofsurface upon the division of a cube or die,
in the several orders, as above noted in the lemma, first, second, third,
&c.

SOLUTION.

Divide the cube or die, according' to the lemma, and It appears, that

the number of diceincrease in a triplicate proportion 1 8 64 512

But the surface of each die decreases in a duplicate
proportion I I T£

Now by multiplying the number of dice in each division, by the sur-

face of each single die in that corrcspondent division, you will get the

fum of the surfaces of all the dice,: in the several respective divisions, thus,-

So that upon this kind of division of
any one regular body, into other

fimiiar bodies of the same kind fucceflivcly, the whole surfaces or fum

of them will bear this proportion to each other 1:2:4:8:16 &c.

The proportion of surface in ail kinds of fe£tions parallel, may be

dlimated in the following manner.

Let us now consider the increase of surface, in the fedlion of a sphere.
ABCD Fig. 4. is a sphere; and a plain pafics through it, in tire

diameter CD which divides it into two hemispheres.

IX i=surface of the large die

8x' =2= surfaces of all the dice of ill order.

64X16=4=fur faces of all the dice of 2d order.

512X54=8= surfaces of all the dice of 3d order.

If the whole surface of the large cube be

Upon a division into two pieces, the Increaseof surface

Upon a division into four pieces, the increase ofsurface

;
—

I *771

6

Upon a division into eight pieces, or eight similar cubes

Now i + |+ **+*$=2
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PROPOSITION 7.

The increase ofsurface in each hemisphere is |th of the spherical sur-

face, and in two hemispheres 4 of the spherical surface.

DEMONSTRATION.

The surface of every sphere Is four times its largest circle, (e), there-

fore the large circle EFDG being taken twice, (for it belongs to each

hemisphere) is |ths or \ the surface of the sphere. D.

COROLLARY.

The numbers exprefling the Increase of surface, by continual fedlions

through the center arc 4,4, 4, {, | therefore every two fections give
an increase of surface, equal to the whole spherical surface, and aster

2000 fedtions, the aggregate of all the surfaces is 1001 times the sphe-
rical surface.

We will next consider the increase of the quantity of surface in the

fcstion of a cylinder.

Fig. 5. ABCD is a cylinder, whose side AB is equal to the diameter

of the base BC, that is, which is as high as broad; and it is cut by
a plain parallel to the base EFGH.

PROPOSITION 8.

Every fcdlion of such cylinder increafcs the surface by -'d of the first

Intire surface.

DEMONSTRATION.

The surface EFGH is ith part of the convex surface ABCD (f),
and it is equal to the top, which is equal to the base, therefore the

(e) Theorc. Selec. ex Archlmede.Prop. 24,

(f) Gorol. to 12. The. ex Archimede.
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surface EFGH is i part of the intire surface of the cylinder; but

EFGH belonging to each half cylinder must be taken twice, which

will be !th or qd of the whole surface. Therefore the increase isqdof

thc’first intire surface.

COROLLARY 1.

If the fections be continued, the Increase of surface may be exprest

by the following numbers, 4,4, 4,4, &c. infinitely. Therefore

by three fedlions the intire surface is doubled, by three more it is trip-
led &c. that is, every

three fedlions is an addition of surface, equal to

the first intire surface, and aster 3000 fedlions, the aggregate of all the

surfaces will be 1001 times the firfi intire surface.

COROLLARY 2.

In every cylinder of other dimenfions, every fcdlion of this kind oc-

casions an addition of surface equal to the fum of the surfaces of the

top and the base of the cylinder, which, if in some cases it be less than

•j the curve surface. In others may
be much more.

Whatever the dimenfions of the cylinder are, the increase of surface,

may be estimated as above In the cylinder of equal height and breadth.

For if an high cylinder may be divided into
many cylinders of equal

height and breadth, in that case, the proportions of all the surfaces

arising from fedlions, bear the same proportion to the intire surface be-

fore fcdlion, as the increase of surface aster one fedlion, to the intire

surface of one before fedlion. If the cylinder be lower than broad,
it

may
be considered, as such a part of one which is as high as broad,

that the proportion may
be easily aseertained. If the height be 4th of

the breadth, every fedtion gives two surfaces, each of which is equal to

the convex surface; in this case, the increase of surface is by continual

fedlion as 2,4, 6,8, ic, 12, &c. And fisty fedlions will give for the

aggregate of all the surfaces 103 times the curve surface.

Fig. 6. Let RDEM, a cylinder, be cut unequally in A, B, C, pa-
rallel to the base, that DC may be equal to CB, and BA to ath of CB

or sof DB and RA to iofBA or of RD.



Mathematical LECTURE I.16

Every festion in the cylinder RDEM, is equal to { the convex sur-

face CDEF, or i of twice that, BDE, or bears the same proportion to

ADEH as 1.77 &c, to 9, or to RDEM as 2 to g.35 &c.

Thus it is easy to determine the Increase of surface in cylinders, \vhofe
diameters and heights are unequah

PROPOSITION 9.

Now fuppdfe the cylinder to be cut downward from the top to the

base, through parallel diameters of each AD, BC, Fig. r.

The increase of surface by every seel ion of this hind will be some-

thing more than |ds of the convex surface.

DEMONSTRATION.

By this kind of fc6tion two equal surfaces are made, ABCD, one be-

longing to each half of the cylinder : And the convex surface is equal to

the rectangle AB into BFCG, i. e. (h) the height of the cylinder into

the periphery of the base, and the surface ABCD is equal to the rect-

angle AB Into BC. i. e. the side ofthe cylinder into the diameter of the

base. But BC the diameter is something less than-5d (i) ofBFCG

the periphery; it is pretty nearly as 7 to 22. confequently the rcdtangle
■or plain surface ABCD is something less than | of the convex surface

ABGCDH ; and the plain surface taken twice /For it belongs to die

two parts of the cylinder) is less than |ds. If the numbers expreffing
die Increase ofsurface be &c. there is anomKlion of a difference

nearly of-|ths, which upon four divilions will make something more than

a whole convex surface, and upon three divisions something less. And

it is hitherto impollible to express the proportion accurately, because the

proportion between the periphery of a circle and the diameter, which

Is the foundation of this proportion, can not be accurately Ext by the

greatell geometricians. Yet as much, as we intend, is hereby fairly de-

monstrated, to wit, a great increase of surface : For four fe<stions give

more than twice the curve surface as an increase.

The fe<Tion of the cone remains to be considered. Suppose fig. 5,

;LBC an upright cone upon the same base, and of the same height of the

P») Theor. ex Archimcdc. Prop, n. (./) Theor. cfc Archimede. Prop. 6.
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cylinder, and cut from the vertex L perpendicular to the base,. fa as to

make two triangular surfaces LBC, one belonging to each halsof the cone.

PROPOSITION 10.

The istcrease of surface by such fcdlions as these, is exaffly the same

in rcspcdt to the convex conical surface, as in the former fedtion of the

cylinder, the quantity of surface generated being half the convex conical

surface.

DEMONSTRATION.

The triangular surface LBC is half the rectangular surface ABCD.

And the conical surface is half the cylindrical convex surface: But the

proportion of half to half, is the same with that of the whole to the

whole.— ■ -Therefore the increase of the surface is the same in pro-

portion as in the former fcdtion, and the quantity of surface generated

by the fedtion of the cone, is half the quantity of the surface generated

by the fedtion of the cylinder.

GENERAL SCHOLIUM.

Thus may a great Increase of surface be demonstrated in the fedtions-

of a cube, sphere, cylinder, and cone; and in as much as all mafles of

matterhowever irregular in their shapes, may be conceived to consist of

exceeding small portions of matter of some or all these figures, at leafl

approaching so near to them, as not to occaflon any difference in the

reasoning, (£) concerning them ; the position therefore may
be true of ali

matter ; that upon diviflon there arises a considerable increase of surface,
that is, an infinite quantity of surface, the confequence of an infinite di-

villon.

The conclusion of the whole Is, that matter as it. decreases In quan-

tity, increases in surface, and as it increases in quantity, it decreases in

surface, and this differently in different figured bodies, but greatly in

all; and in ail regular bodies the decrease of gravity or matter upon di-

fk) The whole globe may be confidcred as a perfcst sphere, notwlthstanding its vailxcs

and mountanous parts, and the flatness at the poles ; and some physical proportions may
be demonilrated npoathat supposttion, whose truth is not invalidated by those faaali circum-
fiances.
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vision, is in a triplicate ratio of the diameters or tides, but the decreafc

of surface only in a duplicate ratio. For gravity is according to the

quantity of matter or solid content; and that decreases in all regular bo-

dies in a triplicate ratio of the diameters or sides, by Euclid, lib. 12. Sch.

Prop. 18. and the decreafc of surface in a duplicate ratio of the same

follows from Corollary to Prop. 20. lib. 6. Eucl.

But it should be observed, that when matter is demonflrated to be ca-

pable of division to infinity, and confequently of increasing the furfece

infinitely in proportion to the diminution of the quantity of matter ; this

docs not hinder the acknowledging the exiflence of extreme hard portions
of matter, which by any action of matter upon matter, are incapable
of being divided, or of having the form anyway altered: For it is

exceeding probable, that all matter consists of such; and the probability
of this arises in a great measure, from the very property already demon-

flrated. For the cohesion of matter is according to the number of points
in contact, and therefore the flrongcfl cohesion is between the smallcfl:

particles, bccause they having the largest proportional surfaces, are ca-

pable of touching in most points; confequently there muff be in

nature particles qf matter so closely adhering to others, that no finite

force can separate them : But these are the smallefl portions of matter;

many of the larger masses being capable of an easy division: As in the

common phenomena of flackt lime ; When lime is first brought out of

the kiln It is in the storm of stone, which by means of water crumbles

with a violent ebullition into a very fine powder; and whereas in the

former slate it was considerably weighty, being contained in a finall

space and incapable of being blown about by the wind, yet being re-

duced to powder, it increases in measure at leaf! one third of the whole

content, and is easily born up into the air and disperfed by its motion.

It is perhaps the great degree of smallness to which it is reduced, which

renders it so excellent a cement with other matter, the strongefl attracti-

on being between'the smallcfl: particles.

The great uses of these properties of matter, and the necefhty for

them will
appear in the following lectures; particularly in the frequent

reference to them for accounting for the riling of bodies in fluids spe-

cisically lighter: such as gold and other metals in water and air. For

these bodies being reduced to exceeding finall parts, acquire a vast:

quantity of surface in respcCt to the finall quantity of matter: And al-
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though they are specificaily heavier, they do not always make the fluids

in which they fwim, specificaily heavier than the homogene fluid, to

which it may be compared. For the honourable Mr, Boyle tells us, that

'Mineral waters are sometimes lighter than common water (IJ.
Now without having rccourfc to supposltions, whether well or 111 found-

ed, such as a probability of original porous particles let us confidcr the na-

ture and manner offluids acting upon solids, so as to raise them, and a short

remark upon
that will clear this matter, which otherwife may seemto have

difficulties. ‘ Fluids press upon bodies, to which they are contiguous, eve-

ry way, and on all Tides, but the preflure upon
each part is not the same;

the altitude of the fluid is every where the measure of its force; and

the leveral parts of the same body being at different* depths, mull needs

be differently affected. We ought therefore to consider, which of all

these impressions will prevail. Now it is evident, that the lateral pres-
sures do all ballance each other, being, equal, as ariling from equal al-

titudes of the fluid, and oppofxte in their directions; so that from thefa

the body Is no Way determined to any motion. But those parts of the-

fluid which are contiguous to the under surface have a greater altitude,
and therefore a greater force, than the others, which are contiguous
to the upper; therefore the body mud of ncceffity be more violently
elevated by the former, than depreffed by the latter, and would there-

fore aseend by the excess of force, was it devoid of gravity. Now it

is easy to understand, that this excess of force Is equivalent to the

weight of so much of the fluid, as is equal In magnitude to the bulk of

the body, being the difference in weight of two columns of the fluid,,
whereof one readies to the upper, the other to the under surface of

the body.
Now suppose any mass ofmatter reduced to very small parts by division :

these parts (in as much as matter Is capable of infinite division) may
be

conceived so small (mj, that their surface is exceeding great, in respedt
to the quantity ofmatter contained in them, that is, their absolute weight;

fV Partly because they are impregnated ‘with volatile parts, and partly because they are

void of faline parts, which make common water something heavier.

Boyle abridged by Boulton, vol. I, p. 290.

(m) I have tried that half a grain of marchalite, dissolved in spiritof nitre, communicated
a tindlure to 61440 parts of water, tho. part of that marchalite was sulphur, and part of it

caput mortuum. Boyle abridged by Boulton, Vol. I, p. 299.
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confequently in a fluid the difference between the shorter column which

preffes them down, and the longer column which preffes them
up, is ex-

ceeding great in respedt to their gravity, which becomes inconsiderable,
therefore the particles must rise In the fluid.

If it should be alledged in opposition to this demonstration, (For even

mathematics is liable in some cases to the appearance of contradictory
demonstration s) that the specjfic weight of

any body, being as its denfity,
when it is comminuted, every small portion will still be proportionably
weighty; and therefore if a cubic Inch of gold, is heavier than a cubic

inch of water, so will the cubic inch of a third order of that cube of

gold be heavier than a cube of the same order of water ; and so on to

infinity. To this may be answered ; the folution of all phenomena in

nature mull at last end in miracle, and the Divine FIAT can alone ac-

count for the last appearance. However in this case something may be

said without going beyond second causes.

The 'weight of bodies depends upon the quantity of matter, and

the specific 'weight upon the quantity within equal surfaces. But the

kinds of pores, (for all bodies have pores,) may be very different.

Gold is specisically heavier than filver. But the whole void space or the ag-

gregate of all its large pores,
is not equal to the whole void space, which

will arise from the aggregate of all the smaller pores of filver. We may
therefore suppose such matter compounded in such a manner, as to an-

i'wer the phenomena of rising in fluids, when reduced to small parts,
which deseends, when it is in gross masses; for the

very small parti-
cles may be cxtreamly porous, and there may be within them again,
smaller and more porous particles; till at laff you come at original in-

difcerptible and perhaps imporous particles. When gold is divided in-

to the firff kind of smaller particles, it
may fwim in water, when into

the second which are smaller, it may fwim In air, when into a third

which is still smaller, It
may perhaps float in the vacuum of Boyle;

And yet a mass of this matter may be specisically heavier than any known

body. To illustrate this, imagine very small hollow cubes of gold,
imagine wool, or any light substance, and each cube lighter than so

much water thrust Into them, these may be fitted together so as to make

a mass of matter which shall outweigh an equal bulk of water.

If it should still be contended that this gravity of the final! particles
is something, and of moment, and should hinder the effect. It may

be

further answered, that the gravity is certainly something, yet of no mo-
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mentm the phenomena; and therefore should not berated upon account

of the more conflderable effedt, owing to the increase of surface. For

if these extreme minute forces are not thrown out of account, hardly any

phenomenon can be explained; the second causes of things seeming so

frequently to interfere with each other, that without the neglect of fbmc,

which have the least fhare in producing or retarding an effedt, our rea-

soning upon things would be so embaraffed that a very short progress
could be made in natural things. And of this the hydrostatical rule of

Archimedes, is a very remarkable instance and close to our purpose.
<c For ifwe should be fcrupulously exact we may easily correct a small

error in the rule, namely, that the part immerfed in any fluid is to the

whole, as the gravity of the solid to the gravity of the fluid.

For since the air is an heavy fluid, tho’ it be perhaps the least heavy
of all others; yet by resting upon the body it has this effect, that in

reality it will not admit a solid to be altogether so deeply immerfed,

as it would otherwife be, if the air were removed, which the rule

supposcs ; Allowing then for the air’s prefence, we may thus ex-

press the proportion: That the part immerfed is to the whole, as the

difference in weight of the solid and an equal bulk of air, is to the

difference in weight of an equal bulk of the fluid, and the same equal
bulk of air. Whofoever will compare these two rules together, will

find, that their difference is altogether inconsiderable : We may there-

fore still make use of the old one without any further fcruple.”

Thus reasons the judicious COTES.

In like manner the gravity of exceeding small particles of gold is

something, yet of so little moment as not to hinder the rifxng of very small

particles of heavy bodies in light fluids, upon account of the greatncss of

the surface.

To all this maybe added, one circumstance more of considerable Im-

portance to fluids, to inable them to support bodies Specisically heavier*
and that is, their clamminess and tenacity ; A small needle of stcel Shall

fwim upon the surface of water, so long as the
upper part of the needle

remains dry, the fluid being quieseent; and many other things will float

in the same manner : small particles of matter likewise specisically heavier

than water may fwim in oil, which itself is specisically lighter than wa-

ter. Beverage prepared for the use of man, Shall be extremely clear,
and upon a little agitation of the velsel be so difcoloured, as to require
weeks and months to be clarified by a subfldence of the heterogene mat-

ter; tho’ that matter be specisically heavier, and in many cases by that
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principle at last subsidcs; yet the tenacity of the fluid jfiiall detain it a

long time, perhaps for feme, years, as may appear from instances men-

tioned in other parts of these Lectures. And further add to all this

MOTION, and the ability of fluids to support specisically Heavier bo-

dies is hill increased, as well as the ability to immerge light bodies ; By
.this it is, that dull in windy weather Is ralfed in the air, that mud

floats in rivers and lakes, and;hereby many phenomena of extraordinary
confequence are; occasioned.

In this lecture have been considered and demonflrated, two univerfal

properties of matter, and the diflinstion of matter into four elements,
and the composition of each. In the following Lecture, the properties
of each clement shall be more particularly confldered and demonflrated,
and the phenomena which shall make the foundation of rcafoning, shall

be rather those of the common than the rare kind: For although
rarity flrikes the mind more, yet it informs it less. When this shall be

done, as is hoped, with a good degree of fatisfadtion ; some phtenome-
na of the rare kind shall be laid before you, and the laws of matter

prcviously demonflrated shall be applied to them.

Having thus finished the mathematical part of our design, which tho’

not of the marrow, but rather the surface of that fcience, is fitter

for a reader than a hearer ; as Indeed every thing in that fcience is; a fa-

vour mull be requcstcd of all those, who peruse these matters with at-

tention, not to reject the truth or censure the whole, if any error in the

numbers &c. may have dipt from the pen. Great men have erred, and

the main tendency of their writings has not been deflroyed thereby. The

ingenious Borclli thought he had demonflrated, the force of the heart to

protrude the blood, to be equal to iBoooolb. Yet the accurate James
Keil has since demonflrated that the force of ilb. will protrude icolb.

of blood. ‘ A Borello quidem ponded 180000 librarum tequalis Incorde

vis, quas viginti libras fanguinis moveret, desiderabatur: Sed ex fupra
demonstratis patet, centum libras fanguinis, a vi cordis non unam libram

excedente, mover! poffe. Hoc nonnullis aut procul intuentibus, aut

parum cogitantibus mlrum fortaffe videri potefl; quod fi hanc rem

proprius et penitius Inspiciamus, nshil huic vi cordis attributum in-

veniemus, quod non abunde potefl prasflare.’ Keil Tent. mcd.

In the same manner, others have erred, and yet preserve an eminent

same : That therefore which the most ingenious can not avoid, is pardon-
able in all.
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Nature has an univerfal principle for each class of things, and therefore the contemplation of
all natural things conduces to the knowledge of a particular one ; so, from a fcientisical

knowledge of any one, does follow the same of all and every one.. See Hook his de-

Icription ofexperiments on Lignum fossile, page 106.

man can advantageously difcover the nature of any thing, in that thing itself, but the
INQUIRY mull be extended to matters that are more common.

Lord Vcrwlana his ngw Machine, Aph. 70.
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LECTURE II

IN
the former lecture, the four elements having been considercd as

mixt bodies ; in this, the properties of each shall be particularly laid

down, upon
the same confederation of their being mixt bodies. And

the phenomena applied to this purpose, shall be for the molt part such

as are molt commonly to be observed, meaning to treat the subject

popularly; yet with Uriel regard to truth in the laws of Nature : And

whereas our design is to hasten to the main purpose, to wit, the applica-
tion of demonstrated properties of matter, to particular phenomena, the

demonstrations fliall be as stiort, but as clear as possible.
The element which seems to have the neared relation to animal and

vegetable life, shall be first treated of.

AIR is an elastic fluid, incompassing this globe of earth, and per-

vading it, capable of a great degree of expansion and condenfation, and

of a great increase of elasticity and diminution of it. It is a principle
of the preservation of life in all living animals and vegetables, and a prin-

ciple of putrefaction and corruption In them, when they are dead. It

abounds with all forts of matter, and holds perpetual commerce with

this our globe, in receiving exhalations pregnant with particles of va-

rious kinds, and forming dew, rain, hail, frost and {now.

It will be proper to treat these in distinCt propositions.

PROPOSITION 1.

Air Is an elastic fluid capable of a great degree of expanfion and con-

dentation, and of a great increase of elasticity and diminution of it.
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DEMONSTRATION.

Air fudd'enly expanded by tire means of gunpowder fired, is capable
ef giving a vail force to engins of war ;

and fire in the bowels of the"

earth, shall so ratify it, that it-shall produce earthquakes,, burff the sur-

face,, and throw out immenfe quantities, of matter with such rumbling
founds, as terrify mankind. Animals fuddenly immerfed in water to great

depths, by means of diving bells, shall be compreffed to death by the

condenfation of the air furrounding them ; and if they be gradually im-

merfed so as to take in the dense air without destrudtion, and be fudden-

ly raiscd to the thin atmosphere above the water, they shall burff by
means of die dense air within expanding itself. The dcstruclion, or

even diminution of the classlcity ofthe air, is-not observed in the fedentary
air fomctimes found in vaults, and large oyl jars, which have been ma-

ny years empty of oyl, and lie in close places; nor insome kinds of damps
in mines, although they arc known to destroy life, and cxtinguish fire,
as air palling through a tube from one fire to another will extin-

guish it, and air palling through the lungs ofany animal, becomes un-

fit for rcspiration. In public alsemblics where there is not allowed a

free passage for the air, the air that is confined having been once

breathed, will extinguish the candles, occasion fainting, and the hazard

of life.

All thole phenomena are notowing to the diminution of the elasticity of

the air. For by experiment such air has been found equally elastic with

wholsome air. There Is therefore some other quality neceflary to be

found in air, in order to preserve life and firc
r

bcfides elasticity; but in

this propoiition, we arc to confidcr only the increase and diminution of

elasticity in that element. By condenfing air, it Is rendered more elastic,
and by thinning, less so; yet the action of thinning, shall produce the

same effedt with that of eondenfation insome instances, and be ofequal
force, A ball may be discharged from a gun, by means of air condensed

by an engin for that purpose, with- equal’ force with a ball discharged

by rarified air, arising from inflamed gunpowder. Yet when air is once

expanded by heat, and
any quantity of it polfefling a certain space, is com-

pared with that ofcondqafcd air, possefling an equal space,, the former
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fiiall be less elastic than the latter, and that in proportion to the comr

parative degrees of denfity. They who climb to the tops of high moun-

tains, find in breathing a sensible diminution of elasticity, denfity or

weight of air (which are always proportional] and as they defcend, a sen-

sible increase.

Air seems to be capable of elasticity in proportion to refistance:.

In so much that a small quantity of it ratified in a gun barrel,, is not

only capable of bursting it; but If the globe, of earth incompafled it

without any aperture, when It is in a state of ratification,.that is, of ex-

erting its elasticity, it- would burst that also; although it fibould immedE

ately return to its former space, the cause ceasing to act which excited k

toexpanfion ; hence all the dreadful phenomena of earthquakes,, well;
known in fomc parts of the world*

PROPOSITION 2.

Air IncompaflTeth this globe of earth- and pervades It*..

DEMONSTRATION.

This property necestarily follows from the demonstration of the former.

For the phasnomena of gunpowder could not happen beyond the sur-

face of the earth, without an external air,, nor those of. earthquakes
without an internal air.

PROPOSITION 3.

Air is a principle of preservation of life In all living animals and ve-

getables, and a principle of putrefaction and corruption in them.when

they are dead.

DEMONSTRATION.

In as much as the circulation of blood in animals, and the motion ar

least, ifnot the circulation of juice in the plants,, is absolutely neceflary
to life in all. Air is also nccestary to life and a principle of it; for it is
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a principle osthose ; that Is, air in a found state; Forstagnant, or nou

elastic air has been shewninthe former demonstration to be destrudlive of

life. Elaflic air entring the human body by inspiration, is expanded
by the heat of the body, and thereby gives motion to the blood, and

having done its office is expired, and frelh elaflic air fucceeding repeats
the impreflion by its springy quality, and preserves that miracle of per-

petual motion (nJ ; Miracle, I say, because the blood moves even con-

trary to mechanic laws, and flows up
the perpendicular height of the bo-

dy; Whereas the nature of all fluids Is to deseend by the force of
gra-

vity. This, together with a vivifying spirit, the concomitant of whole—-

some air, preserves the animal life.

Mr. Boyle exprestes his sentiments In the following manner. ‘ I

think that the necefllty of the air’s prefence to preserve and continue

flame, is afuflicient argument of Tome latent spirit or quality, whether vi-

tal substance or nitrous spirit diffused through the air, on which likewise

the life of animals depends, and without which, they as well as flame,
presently are extinguisht and die.

‘ The air Teems to be a substance capable of being aflimilated by every

body, or it consists of all forts of seminal corpufcles; So that
any body

may
find a substance there, analogous to it, and fit to make

up a part of

the same body so).
Air is a principle of the vegetation of plants also, being In many re-

spests necessary to their growth. It enters the roots along with the

moisture of the earth, and being rarefied by the folar, or subterraneous

heat, It promotes the .motion of the fap upward, and carries off the

Superfluity of it in the form of vapour at the leaves. For air mixing
-with water, and rarefying it, whilst it Is rarefied itself by heat, can

increase the surface of little congeries of water, so as to form bub-

(n) The bead, heart, arteries, veins, and nerves, flrould be formed at the same time, which

can never be done by the motion of any fluid, what way foevermoved : For-the heart can

not move, unless animal spirits be sent from the head through the nerves into it. The animal

spirits can not be derived into the heart, unless the blood.be fqueezed by the heart,through the

arteries into the brain ; so that it .is evident, the head and heart, the arteries, veins and

nerves, must all be formed at the same in(hint, and not fucccffively. But this is altogether

impuffible by the laws of mechanics,: For no motionof any fluid, or fluids howfoever dis-

posed, can form ailtheseat the lame time, and we know all the internal mechanical actions

of animals, are performed by tire force of their circulating fluids.

Pitcairn and Porterfield’s argument.
{o) Boyle abridged by Boulton,, Vol. 11.,p. 304.
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Bles or vapours, which thereby rise as- effectually, as if the absolute gra-

vity of water was ledened.-

Air has also by its capacity of being condcnfcd, whild It is in the

action of obtruding the fap, upward, and laterally, to the growth and

increase of the plant, unites itself so closely with
many parts of the plant,

as to become the -fixt subdance of it;. and holds no further commerce

with its own active element, being tied to fluggish parts of matter, till

putrefaction or some chemical process difengages it, and fets it at liberty.
For this air, which in the progress of the growth of animal and vegeta-

ble bodies, becomes condiment parts of them, will by means of heat se-

parate itself In a date of death; occasion a motion, fermentation, and at

lad difruption of all the other parts, which is called putrefaction; and

these parts shall thereby be carried offinto the atmospherc, and render it

offenfive and unwholsometo living animals; hence it Is that famines osten

produce plagues..

PROPOSITION 4.

Air Is predatory and corrodes all inanimate substances. ■

DEMONSTRATION.

The ragged appearance ofancient buildings, whether ofmarble or freo

stonc, and the rust of the hardest metals fufficiently demonstrate this.

Perhaps there may be one exception only of all forts of matter to this.

Gold is not capable of being distblved by any thing, except sea fait, or

some menstruum prepared from it. Hence it comes to pass, that it ne-

ver rusts; for there is no such thing as aqua regia, or spirit of sea fait in

the air, as the chemists say. Yet gold may
be in some circumstances so

intangled with other matter, particularly v/ith
mercury, as to become

volatile and flic up Into the air. This is very furprizing that a mixture

or union, of the two heaviest bodies in nature, fliould become capable of

fuspenfion in the lighted fluid. But this is no more than a fair confe-

rence, from what has been demonstrated already In the first IcCture, of

the great increase of surface by the division of matter; For the heaviest

body may
be reduced to such small parts, as to become more capable of

fuspenfloa in a fluid than any other? not so minutely divided.
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PROPOSITION 5.

Air abounds with all forts of matter.

DEMONSTRATION.

Since It is perpetually preying upon all the seeming fixt substances

of the globe, by raislng intestine motions in them, and carrying off

eonfidcrable spoils by putrefaction and corrofion, and having no hore

houses for the reception of all this matter, except the open atmosphere;
that atmosphere mull abound with the minute particles, of all forts of

matter ; and that in very different proportions in different places, ac-

cording to divers hrata of matter to be found in divers places of the

surface of the globe; and according to different influences of the sun in

several climates and seasons. Some countries and some seasons shall

be remarkable for thunder and meteors, and dews; others for little of

those, and abundance of rain. Some for frost and snow, some for

longdruth and fragrant fmcll's in the air, owing to thespices and aroma-

tic plants; and some particular places for poifonous air, owing to the

effluvia ofpoifonous plants; some places also remarkable for sulphurous and

mineral exhalations. • Thus much
may suffice for the properties of the .air,

so far as concerns our purpose.
The PROPERTIES of the element of WATER shall be in-

quired into next and dcmonstrated.

Water Is a fluid element, and void of elasticity, alraost incapable of

-being condensed or expanded in a gross state, yet capable of such a degree
■of expanfion when reduced to vapour, as to float in air. It is

very pene-

trating and infinuates itself into many bodies, so as to separate their

parts, and in this rcspcCt is an extraordinary menstruum; yet it unites

-others and makes masses of loofe matter become exceeding hard. It is

without take, without fmell, without colour; by extreme cold, lofing its

ffluidky, and becoming hard under a new denomination of ice.



Popular LECTURE 11. 31

PROPOSITION 6.

Water is a fluid element void of elaflicity, almoU incapable of being
condensed or expanded in a gross (late, yet capable of fach a degree ot

expanfion in vapours, as to become lighter than air, and to float in it*

DEMONSTRATION.

Rivers and fountains have their banks to confine this element, which

otherwife would flow indifferently on all sides; and the sea muff have

its shores, otherwife the whole surface of the earth would be covered

with water. When it is taken in small quantities for human uses, it

must be confined -in vessels of Inch a elofeness, as to materials and work-

manship, as not to allow it a passage, except where the artifl intends.

And when it is confined to a vessel without any aperture at all, suppose
of metal (as the experiment has been tried with a brass globe) it is not

capable by any force of compreflion, of being reduced to a narrower

space, but will either burst the vessel if violently prest, or palling through
the cracks (oJ of it appear upon

the surface like a dew. If it seems

to have clasticity from some appearances, as that of ffones and cannon

balls rebounding from It, at a certain degree of inclination; those ap-

pearances may in some measure be attributed to the great quantity of

air contained in common water, which a pure element of water would

be free from: But this can have only a small effect. Therefore the

expanfion of water in a boiling state, which some have found to be.
T
-th

part of its dimenfions in a cool ffate, may
be attributed to a violent

motion, which occasions what are called fulminating bubbles, as well

as to the expanfion of the penetrating air.

This proportion of expanfion (f>J belongs to water, as preffcd by the

commonweight of the atmosphere; but if we suppose water preffcd with a

(a) Cracks Is used here instead of pores, as being the true manner of exprelfing it. For

water can not by any force be made to pass through pores, through which it would not pals
by mere gravity or attraction. The spherical body can not be comprcll without altering its

figure, and confequently not without occasioning filsures, through which the water may
pass, althoughit could not pals through the pores. Perhaps there may be a small degree
of comprelfion (tho’ not capable of being brought under computation) owing to the air
contained in it. Perhaps also in some instanees to other physical caufcs. See the

gate-
ration-of ice, .page 36.

ip) Boerhave Chem.
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more weighty atmosphere, or with
any other fluids, such as boyling oyi

or metals melted, its expanfion when tried in smaller quantities, is such,
as to produce very

terrible effests, and fcatter the boiling mass with a

great exploflon. Its capacity of rising in
vapours, is owing to Its

capa-

city of expanfion In final 1 mafles, and the expanfion of the air which it

always contains, or readily admits by Prop. i. Lest. i. This air ra-

refied by heat, reduces the heavy water to vapours, of the form of little

blown bladders, lighter than so much cool air, and capable of floating in

it, which therefore brifkly aseend into the atmosphere, and that osten

with such force as to be the means in fire engines, of railing water out

of mines and subterraneous places, at the depth of some hundred

seet; whereas by means of the intire preflure of the atmosphere, water

in common pumps can only be raised two or three and thirty seet.

SCHOLIUM.

The case of bodies rebounding from water, having Impinged obliquely
Upon its surface shall be considercd.

Water is not elastic, for not being capable of condenfation it can not

be contracted into more narrow bounds, and asterwards expanded to oc-

cupy its original space; which is the manner whereby wool, air, and

many
other elastic bodies restore motion: Yet water has a property

whereby it produces similar effects with clasticity: A cannon ball rebounds

from the surface of the sea, with a force fufficient to do great mifehief :

A flat stone thrown obliquely on the water shall rise and fall, and rise

again, with several alternations, before it lofcs motion: The cause of

this is, the water’s quality of yielding to force, and the neighbouring

part of the fluid rising thereby' in circular waves, which by gravity im-

mediately endeavouring to subside, must fuddenly swell or raise the

hollowed surface, and thereby give a new direction to the moving

body, which had struck the fluid surface in an oblique direction ; which

body rises with a diminution of force, and so on, until I the impreff

force being exhausted, nothing acts but gravity, and the body finks, if

it be specisically heavier than water. The diminution of force in tliefe

cases, is owing principally to the refinance of the air, the motion be-

fog horizontaland partly to the non-elasticity of the water, to whose
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surface the direction of motion being oblique, only part Is diminishcd

thereby: But if the direction of motion was perpendicular to the surface

of the water, and the body sell upon a fluid surface exactly equal to it-

self. In a vcflel confining the water to the shape of the falling body,
in that case upon collifion there would be a total loss of motion, and

confequently no rcpcrcuflion: For the closeness of the veflel to the

lhape of the falling body, would hinder any waves to arise laterally:
and the water not being elastic can not convene closer, and spring again,
to its former dimenfions; as was demonstrated before.

But although w ater has not that kind of elasticity, which wrool and

other similar kinds of bodies have, which maybe comprest into a narrower

space ; yet it flrould be confidcred, whether the property of water,

w here the
upper surface Is only bounded by the air, does not nearly

referable the motion of a spring -of steel, wdrich adts elaflically, not by

being comprest into a narrower space, but by being bent; so as to oc-

cupy another space neither more nor less than the former, and immedi-

ately restoring itself to the posteflion of the original space.
J O 1 O 1

Water by a manner something similar to the motion of a spring of
steel changes the direction of motion, but instead of festoring motion,
.diminilh.es it ; and is a non-clastic body, (p) except in as much as it

always contains more or less air, it must partake more or less of clasti-

city : Hence perhaps in a summer stiower of rain, which sometimes fails

iuddcnly, and in very large drops, one may observe upon the surface of

a pool of water, something that looks like a rebounding of each drop
from the surface : But It flrould be remarked, the form of that rebound-

ing matter, is not orbicular as drops of rain are, but like a flrort column

of water erected
upon

the surface, and continuous to it. The same co-

lumns appear, but sometimes with an orbicular top; when w'ater falls

-in drops upon the same fluid, contained in a bafin for the experiment;
but by increafmg the height of the fall, you will not in proportion in-

crcase the height of the aseending column or drop, which flrould be the

•case, if water was elaflic. For an elaflic tennis ball, will rebound per*

pcndicular, in proportion to the force with which it strikes the elaflic

(pj Gravltas undarum fupplet locum vis elastics®, Newtoni PhiloC Nat. Pda. Math,
Prop. XLIII. lib. 11.
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floor; that is,, in proportion to the height from which it falls, if the

force of gravity alone be the impeller..

In the falling of water in the form of drops, it is not so; for the

drops of rain falling in the warmeit summer’s day, when the
vapours

may
be supposed to aseend highest, and being in great abundance, upon

collestlon form larger drops than, at any other time: The columns of

water aster the percuffion of each drop, is not seemingly so high as that

of an ordinary drop of water,, let fall for tire fake of experiment, from

the height of three or four seet. From which height you may observe

a column about one inch and an half,, growing taper towards the

end, to which there seems joined a little sphere ofwater, which quick-

ly returning by the force of gravity, excites a low found, aster that of

the first drop, as ifa small one sell immediately aster a large one.

If water drops from an height upon a board or marble, it will split
into small portions and file obliquely; but this is only a change of di-

rection of motion, and a division of the moving body; and something
of the same effect there will be, when water falls upon water in form

of drops : But other wife when it falls in a gross body, as appears from

cataracts, near which a speCtator may conveniently hand without an-

noyance, except that of a fort of dew, which the violent collifion of the

water rather againlt rocks or the hard matter, that contains it, occasions,
than any aClion of itself upon itself-

PROPOSITION 7.

Water is very penetrating, and Infinuates itself into many bodies, foas.

10 separate their parts, and in this respebt is an extraordinary menstruum,

it also unites and makes masses of loofe matter become hard.

DEMONSTRATION.

The phenomena of dissolved fugar, fait and
gum, by water, are welb

known, as well as the uniting of flower to make paste, and lime and

fand to make mortar by water. Dry earth or clay, may
first be dis-

solved by water, and then being dried again, shall become a harder bo-

dy than it was before.
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PROPOSITION 8.

The element of the water, is without talk, without fmell, without

colour.

DEMONSTRATION.

All colour in water is univerfally attributed to some heterogene mat-

ter mixt with it: And the practice of water drinkers (q) does Efficient-

ly inform us, that true water is only that which is without taffe and

fmell; for such they always prefer for Beverage, when it can be had.

PROPOSITION. 9.

All water has a petrifying quality.

See this demonflrated in Lecture 5; which Is placed there, because

Having a defer relation to the principal phenomena under consideration,
it should hand in the nearest point of view.

PROPOSITION. 10.

Water is capable of lofing its fluidity, becoming hard under a new

denomination of ice.

DEMONSTRATION.

In these northern countries it is needless to demonstrate this, any
other

way, than by referring to the phenomena of
every winter; al-

though in hot climates between the tropics, the aliening of it would re-

move all opinion, of the veracity ofthe pejrfon aliening it. Inlfead ofa

(qj Sentiri quidem aqua faporem ullum vitlam efl-——odor nullus est in aqnis ; aut

fi sentitur omnino vitium est. Mirum tria Naturae prsecipua elementa fine fapore efle, fine
odore>; Aquas, aera,ig«es.- Plin. Nat, hist. lib. 15, c. 27.
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formal demonstration of it, some properties of ice and the manner of its

production stiall be laid before you.

There will appear a good reason for this hereaster, when the gene-

ration of the crystals of the lake come to be spoken of, the ancient opi-
nion, having been, that they are ice brought to such a degree of hard-

ness, as to become incapable of difiolution by warmth.

Ice is lighter than water, and therefore fwims in it.

One certain degree of cold always produces it, and a greater degree
ofcold, produces harder ice. Yet the same degree of warmth, always
difiolvcs the hardest as well as the fostest.

It has been observed that ice osten begins to thaw In the lower sur-

face, which therefore is owing to the influence of central heat conveyed

through the pores of the earth.

Ice is clastic although w'ater is not so, and the harder the Ice, the

more elaflic, as is plain from hard bodies rebounding from it aster

pcrcuffion ; it is in all things like glass, except that of not bearing fire

in a certain degree, and yet it contains fire in it, in some degree.
0

/
J 7 'kJ

The manner of the production of ice
may be explained thus. All

water has air in it, Prop. i. Lee. i. And this air being disperfed through
the fluid, in very small separate portions has very little elasticity,; but

when the particles ofthe water, are by cold constringed and prelsed closer

together, the small cells of air are also prefled out of their places, and

blended with one another, so as to form much larger cells of greater

elasticity : Hence it is that although the prefling ofthe matter of the ele-

ment of water, so as to make the matter of it, wherever it is, denser,

and therefore heavier, yet upon account of the large cells of air, which

perhaps have also received an increase from the ambient air, at the be-

ginning of freezing, a quantity of water when turned to ice, is made to

occupy a larger space, and is therefore specifically lighter. This manner

of production explains the reason also why ice bursts vessels, and why
ice which is made in vacuo, the water being previously purged of air, is

so heavy as to fink in wratcr, not being equally expanded for w’ant of

an equal quantity of intcrstitial air; but all ice made in the open air

fwims in water being in specific gravity to water as 8 to 9. But in as

.much as air can not be totally exhausted by any pneumatic engine, our of
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any space; Ice may be formed in vacuo according to the philosophy just
laid down, yet that ice fliall differ in weight specisically, from ice formed

in the open air.

It is very remarkable, that there Is no Intermediate degrees between

water in its fluid state and ice; that Is, water is always equally fluid,
and when it ceafes to be so (which one certain degree of cold occasions)
it becomes ice: Boiling water is not more fluid than the coldest water,

immediately before it becomes ice. •

The properties of earth shall be next inquired Into and demonstrated.

Earth is that matter upon which we tread, but In as much as it is

hardly possible to take two Heps upon exactly the same kind of earth

frj; it mull not be defined by any qualities peculiar to any portion of

earth, but by those which are common to all portions of it.

Earth is hard, refilling touch and fire; it is brittle and does not dis-

solve in water, but subsides in it, or contains it as a bafin.

PROPOSITION. 11.

Earth is hard, refilling touch and fire.

DEMONSTRATION.

The Idea of Tost we are sensible of, when we seel water ; for its parts'

cafily yield to a pressure, and flip away from the preffing body; but

earth yields with more difficulty, and if the preflure be forcible, occa-

sions pain or damage; And whereas water goes
off in

vapours
excited

by the force of fire ; earth keeps its ffation, and although it
may seem to

suffer a change upon account of other elements mixt with it, yet the ele-

mental earth buffers none. For earth burnt to a brick, is still earth with

a diminution of water which it once had united to it, and an addition

of fire.

PROPOSITION 12.

Earth Is brittle and docs not dissolve in water, but subsides In if, or

contains it as a bafin.

(r) See note f page 7.
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This is generally true of visible common earth of the globe, and

strlCtly true of the virgin earth, which chemists by fire separate from

the other elements, of which they make their best vessels for containing
matter, on which they Try experiments in intense fires. But our pur-

pose being rather to speak of the elements in , the gross form, that is,

in the mixt form in which they are conflantly to be found, as the functi-

ons of.nature are exercifingin the globe; in that fenfc we say also that

earth is brittle, and does not diflblve in water, but.subsides in it, or

contains it as a bafin.

The brittleness or friability of earth, appears to any one who uses the

hand or hammer, and although aster it is crumbled and thrown into wa-

ter, some kinds of.it may seem to diflblve and fwim in the fluid, it as-

terwards subsides; except that part of earth which makes part of the

gross element of water. For by the propositions in the former leCture,

every element contains In it some parts, of all the other elements.

That , earth makes convenient balms for water, appears from the view

of fountains, lakes,, rivers and .the sea; all which are supported and

bounded;by earth,; which boundaries were they neceflarily liable to dif-

folution by water .upon contact, would mix with it, and that which we

now call a globe of earth, would become a globe of clammy fluid.

The properties -offire shall be enquired next "into and demonstrated.

Fire Is the most subtile of.all the elements, it penetrates all bodies,

feparating the parts of some, and uniting the parts of others; and actu-

ally takes place in every body, and exists also in places almost totally va-

cuous of other matter.

PROPOSITION 13.

Fire Is the most subtle of all the elements and penetrates all bodies.

DEMONSTRATION.

If fire was not the most subtle of all elements, there might be found

some bodies too compact to admit it; but none such can be found: The

densest bodies admit it most plentifully and retain it longest, for the

proportion of heat which bodies are capable of receiving is in
propor-

tion to their densities. Iron is capable of .receiving a greater degree of
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heat than wood, and marble is more susceptive of it than plaister; Of

woods the weightier are susceptive of more heat than the lighter: Oak is

susceptive of more than fir deal. But some allowance is to be made for the

tenacity of the parts whereby in some instances, the lighter body may

be made the hotted ; as oyl which is lighter than water, is susceptive
of more heat

upon account of the adhesion of the parts which hinders

it to go off so soon in vapour. Molten metals are capable of receiving
a much greater degree of heat, except mercury which is an extraordina-

ry metallic fluid, which a small degree of heat dissipates. Air is sus-

ceptive of different degrees of heat, according to its different degrees
of density; therefore it is hotter in its lowed parts, near the surface of

the earth where it is more dense, and colder in Its upper regions where

it is rare: Hence it is, that snow lies upon mountains, when it thaws

in vallies ; hence it is also, that snow, frost and hail, are generated in the

upper regions of the air (p).

Water also is susceptive of a greater degree of heat, at one time than

another. When the atmosphere is weighty and presses most upon water;

water is then capable of the greatest degree of heat, when the atmos-

phere is light, water is susceptive of a less degree : In
any other respect

the heat of water, cannot be Increased beyond that which belongs to it

in a slate of boiling which in the same atmosphere is always the same.

The degrees of cold which bodies are susceptive of is also in the

same proportion. Marble Is susceptive of more cold than wood, and

metals are susceptive of more cold than marble.

Fire lies concealed in water and ice, tho’ seemingly contrary to its.

nature ; by collision it
may not only be struck out of flints, but also out

of ice, and broken waves in a florin emit a considerable quantity of it.

The atmosphere abounds with fire, which the frequent phenomena of

meteors and lightning diffidently demonstrate.

(p) There are other circumstances to be considered in producing these effects. The

vallies are hotter than the tops of the mountains, for other reasons betides the greater density
of the air below ; the vallies have both the direct rays of the sun, and those also which are

reflected from the tides of the mountains, but the tops of the mountains have only direct

rays. This difference of heat is so considerable, that on some mountains snow lies perpe-

tually ; and in travelling over the Alps, a man may be in cold, barrenness, and

one part of the day ; and in warmth, verdure and fertility another part of the same day.
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PROPOSITION 14.

Fire separates die parts of some bodies, and unites the parts of others.

DEMONSTRATION.

The common culinary experiments of boiling and baking shew this ;
For by one a fluid is agitated into vapours, by the other it is brought
to a firmer consistence. Different degrees of fire have different effects,
by one degree, plants shall burn and partly go off in smoke and

vapour,
and the remainder in the form of ashes, shall be disperst by a small wind

or washt into the earth by rain: by a greater degree of fire those ashes

shall become a glass, incapable of dispersion by wind, or of dissolution

by water. Hay set on fire commonly vanishes partly in air, partly be-

comes ashes. But a great quantity of it taking fire some years past, at

the barracs of Dublin, the intenseness of the fire vitrified the ashes. Kelp
which is so much used in the manufacture of, hard soap, linen, and

glass, is no more than the falts of a plant common upon
the sea

shorcs. The plant by fire is firif reduced to the statc of a boiling clam-

my fluid, by continuance of fire it becomes hard cakes called kelp, this

by a mixture with land in a more:intense fire, .asterwards becomes glass.
So then one degree of fire preserves the plant in the form of a plant;
another degree changes that form into that of a clammy fluid, and

pre-r

serves it in it; another degree changes that form, into that of hard cakes

or rather stoncs, which muff have a certain degree to preserve them in that

form; another degree changes that form into that of glass, which also

muff have a certain degree to preserve it In that form. For finee by the

former proposition, fire is in all bodies, and it muff be in all states and

forms of any body; by this instance it
appears plainly to be a principle

t)Funion and disunion, according to different degrees of it.

Other plain instances of thefc properties may
be given.

One degree of fire keeps water fluid, a lei's degree suffers it to Be-

come ice, and a greater degree than the former disperfes it. in vapour.

Lightning which is an extreme subtlc fire, has prodigious effects in

she dilution of bodies.. It can instantanegufly melt the bones of a hu-
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man body, and not deform the flesti, it can melt a fword and not da-

mage the fcabbard. An extraordinary instance happened in this king-
dom, in the year 1707 (q), and a later instance in the county of

Tir-Owen, in 1749. A ball of fire deseended into the kitchen of a

gentleman’s house by the chimney, and rolling on the floor divided into

two parts; One part being self extinguilht became water, the other

darted through the deling, where some of the family were fitting,
and the, ladies at work, particularly a mother and a daughter, both

holding feiflars, just In the adt of delivery of them from one to another;
the daughter was killed, and part of the feiflars melted; the rest of the

company efcapcd.
The other story being related in the philofophic transadtions, I refer

you to it; only remarking that the lightning penetrated through the roof

of the house, the floor, and three hundred and fisty folds of linen,

making a hole of a square form, broke, killed, and fcattered many things.

PROPOSITION 15.

Fire not only takes place in
every body, but exids also in places almod

totally vacuous of other matter.

DEMONSTRATION.

Two dicks rubbed on each other with a drong preflure for some time,

may be made to take fire and blaze, which osten happens in the axle

trees and naves of carriages. Iron by friction may be made red hot: A

cannon bullet receives a considerable degree of heat, when it pafles
through the air; and gunpowder has been fired at the bottom of the sea,
in a machine contrived for the purpofc, into which neither water nor the

external air could penetrate. And the INQUIRER remembers parti-
cularly, when some iron guns were landed some years pad on the cudom

house wharf, in Dublin, which had been part of a wreck of one of the

Spanish Armada, taken up by Divers lately upon the coad of Scotland j
that the metal was corroded much by rud, but changed so as to be capa-
ble of being reduced to a black powder, like black lead crumbled,

<(3) A place called New Forge, oil the river Lagan. Sec Phil. trans,
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art 3 that,, merely by diriking k with a key; a small quantity of this he

carried home in a paper grasped ii\his hand, which grew so hot during
the walking the length of three llrcets, as almoff to become intolerable.

The vacuum which is made in the top of a Barometer by well depu-
rated quickfilver is more free from matter, than perhaps any that can be

made by faction in the air pump. For air being an exceeding clastic

body, is almost In the smallest portions of it capable of such

that although by every fuCtion some air is discharged, what remains ex-

pands itself and becomes thinner, and cannot be totally exhausted: But

the Barometer or tube of glass- being filled with well cleanfed mercury

may
be inverted, to let the mercury subflde ; there is then as vacuous a

space lest above, as human art can make: Yet by the agitation of this

mercury,, the end which was open being stopped, and the tube being
osten turned, so as to make the mercury move from end to end, a light
may be excited in the vacuous part of the tube.

It is probable that fire is extended all over space ; although it is dis-

eernible by its effeCts only in some parts. When the rays of the sun

are collected by a mirror or burning glass, and thrown into a focus,
the heat of that point is prodigious, which fuddenly melts or confumes

bodies ; yet if paper
be held between the glass and the sun, that fire in-

stantly vanishes; but whither? Not out of nature, for the rays of the

sun are real matter, and can not be annshilated without a miracle ; They
are therefore stiil existing, tho’ all sensible effeCt has ceafcd. Hence

we should infer, that it is equally possible for fire to exifl unperceived
by us in any other points osspace.

The late experiments of electricity, seem to prove an univerfal fiery
aether ? and although the exertion of the influence of this tether upon

grots matter are not at all, or very imperfectly known, yet the extent

of its influence being unlimited, proves the asthcrcal fire itself to be so

(rj. Perhaps future diligence and nicety ol observation, may bring

many fecrets to light, of this kind, and open some pages more of the

volume ofnature, to those who are disposed to
t

read it. For this fludy
can never be exhausted; to him who has travelled farthest in it, there

(r) Concerning the Analogical application of this to Theology. See the Analogy of

-Divine Wifdom, in the Material, Senfitive, Moral, Civil, and Spiritual system of things,

published lilt year, by the Author of this book.
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stillappear large fields quite uncultivated, too much For human abilities,

or human life,., tho’" it was protracted to any antediluvian length. But

so is every thing about which human. nature is concerned,. or indeed

ought to be concerned.. Human appetites of all kinds are unlimited,

when unrestrained by reasons whether they regard knowledge, or riches,-

or power, or life. Yet a pursuit of these things (never to be obtained

so as to fatisfy the greediness of desire) is praise worthy, and the duty
of every man,. so, far as to give the human mind employment, and to

keep human nature active.-

To the properties peculiar to the elements demonfirated in this

1c(Stare lhall be annext two properties of matter in general.

PROPOSITION 16.

All matter is in absolute motion^

This globe of earth In turning upon its axis, moves every part of Its

matter with great rapidity, and those upon its surface are moved at the

rate of one thousand miles an hour, or more than fisteen miles a minute;
but as it moves round the sun in an elliptical orbit,, differing very little

from that of a circle,„ whole diameter is one hundred and fixty millions

of miles, It muff move at a more rapid rate, than that of one million of

miles a day. And seeing that every planet moves round the sun, in a

less or a greater orbit, and in a less or greater time, and consequent-

ly with a less or greater motion; and
every sun revolves upon

its own

axis, every particle of matter muff be in real absolute motion. Not-

withstanding this the relative fituation of many bodies, continuing for

many ages
the same, - may hafiily incline some persons to think that

abundance of the matter, at leal! of this our globe, is at rest; but a

demonstration of what has been just aflerted, for . which we refer to astro-

nomy, is a demonstration of this univerfal circumstance of matter: By
this is not meant, that motion is of the nature of matter, or infeparable
from it: For matter is indifferent to motion or rest; and ark can not

move itself, so neither can it stop itself, being by nature inert, that is,

incapable of action,. which must always arise worn intelligence. We
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mean in this proportion only, to demonstrate one circumstance of die

date of things, to wit, that all matter is in real absolute motion.

But the proposition principally means the matter of this globe. Now

this globe has not only a rotation upon its axis, and a rapid annual moti-

on in its orbit as defcrlbed, but all the parts of it within themfelves, have

an Infinite variety of intestine motions; Like a ship under fail, impelled
by the wind at the rate of three or four leagues an Four, whilst within

an inconceivable number of motions may be performed '; some conspir-

ing with the motion of the ship, some seemingly directly contrary .to it,
others in various degrees of obliquity. Moil of the matter of this globe,

perhaps all, has an intestine motion, whereby some particular private

phenomena ale produced or preserved, besides the general motions be-

longing to each mass. The air is in a perpetual ofcillatory motion, be-

ing subjcct to momentary changes of influence from the sun ; fire or aether

seems to have so much motion as to be the instrument of motion to every

thing material: Water, whether in the -form of springs, vapour, rain,

rivers, lakes, or Teas, is ever moving; and even when in a.fedcntary state,

according to the vulgar manner of exprefling things, it has the motion

of corruption, and as it were, quickens with animal life, and thereby

acquires a .new kind of loco-motive power
within itself. And as a

great partof the matter of this globe, belongs either to animals or vege-

tables, all such matter mull be in motion, lor growth implies the mo-

tion of blood or fap. The great Mr. Boyle has observed with ex-

traordinary nicety, that the spots in precious floncs have their

places, and performed as it were periodical revolutions, and the natural

flains of marbje have been observed by many to have changed. For

earth can not be a fluggilh motioiiless element, when the other elements

with which it mull hold perpetual commerce, are employed in fundlions,

which require motion. All matter therefore is in abfolutc motion (sj

% E. D.

ss/Notwithstandlng this, the propriety ofspeaking of some particles of matter, as being

at rest muflbe allowed : For if men in a ship which is under fail, fitting round a table
may

b,e said to be at rest, in respeist to the offices ofworking the veil'd, although they move

•with the lliip, and the blood and all the pans of their bodies move within themfelves,

lb in many respests we may speak properly of matter, as being at rest. Sir Ifaac Newtoa

is cbliged-to use the terms the fence qf bodies, although he informs the reader thatbodies

have npt force, being only capable of receiving impressions, and yielding to force which in-

telligent movers give.
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PROPOSITION 17.

All matter Is extremely porous, that Is, every mass of matter contains

within Its surface, more space that is void of matter, than that is filled

with it..
.

DEMONSTRATION.

The gravity of all matter being supposed as a property not needing
proof at this time; it is plain, that the weight of all bodies must be la

proportion to the quantity of matter contained in equal spaces; and the

more matter in any space, the greater is the weight of that mass: And

so in the converfe, the greater the weight of any body, compared with

another of the same diraenfions, the greater quantity of matter it con-

tains ; so then all lightness is no other than vacuous space, within the

surface of matter, and weight is no more than matter occupying space
In a more or less compact congeries. Now gold of all kinds of mat-

ter being the hcaviest in specie, must also contain more matter within

the same limits of space compared with other bodies. Yet gold (t) is

(t) 1 Sir Ifaac Newton shews, that bodies are much more rare and porous, than is coni'

4 monly believed; Water, e. gr. is nineteen times lighter, and confequcntly rarer than
‘

gold ; and gold itselfis so rare, as very readily and without the least opposition, to trans-

-4 mit magnetic effluvia, and easily to admit quickfilver into its pores, and to let water pass
4 through it. For a concave sphere of gold hath, when filled with water, and foldered
4

up, upon preffing with a great force, let the water fqueeze through it, and stand all
4

over its outfide, in multitudesof small drops like dew, without bursting or cracking the
4 'gold ; Whence it may be concluded, that gold has more pores than solid parts ; and by
* confequence that water hath above forty times more pores than parts. Dictionary by
Chambers, in the word PORE,

If water cannot be made to pass any where by artificial force, when gravity or attraction

alone would not be diffident for the purpose, the foregoing experiment is liable to ex-

ception, and it may be said that the water palled through cracks or fissures of the metal.

Eut not to dwell upon thefc circumdances, let the truth of what is aliened in the propor-
tion be determined, by the.ingenious John Keil, Lett. 5. Theor. 2.

‘ T'hat all bodies are very porous, that is, contain but a very final! quantity ofmatter, in

respect to their bulk, is mod certain from the properties of diaphanous bodies ; for the rays

of the light within, glass or water, are infused in right Hires as well as in air, whatever



46 Popular LECTURE U.

found by naturallsts to have abundantly more vacuous (pace in it, than

solid matter; and confequently all other kinds of matter, specisically
lighter, have a fortiori more vacuous space than gold ; but vacuity of

space is what we call
pore. Therefore matter of all kinds is ex-

tremely porous. E, D.

side of the diaphanous body is exposed to the light: And therefore from any the least

assignable part of the diaphanous body, to any other part of it, there is always extended

in these bodies, a re&ilinear pore; through which the light may pass ; and this can not

be, unless the matter of the diaphanous body obtains but a very little proportion to its

bulk ; and perhaps the quantity of matter in glass, has not a greater proportion to its mag-

nitude than a grain.of fand, to the whole bulk of the globe of the earth: But that this is

not impossible, we have shewn above. Whence since gold is not eight times denser than

.glass, its matteralso to its proper bulk, fears but a very Imall proportion.
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ADVERTISEMENT.

CONFIDENCE
In a writer is always difagreeable to a reader:

Because readers may have as good an opinion of their judg-
ments as the writer has of his, and would rather seem to teach

themfelves, than be taught by any one. The Inquirer therefore is quite
averfe from giving any opinion in his book with a confident af-

furance of its truth; he only desires to shew upon what principles of

reasoning he founds his judgment, which he has in great measure done

in the foregoing Lectures, and if the same degree of evidence appears
to others, when these principles come to be applied to the phenomena
treated in the following Lecture, the confequence will be the same

opinion. But whether his reasoning be upon true principles or not,
or whether the application of them to the phenomena be just or not,
the phenomena themfelves, of which the catalogue follows, as necestary
to be perused before reasoning can be founded upon them, is a valuable

difeovery; and the credit of this, it is hoped, the reader will not refuse

him. Honesty is what should always belong to human nature, because

every man can give this to himself: Ingenuity is a divine gist,"and is not

the talent of many. As a natural historian therefore, he hopes, to have

credit with those, whose distance from hence will not allow an ocular

view of the specimens. For the annext catalogue is intended for the use

of foreigners; by foreigners are to be understood, all those, who are

out of the reach of an ocular inspedfion, wherefoever they shall be de-

posited: And that, it is hoped, will be in the Chartered Society of

some state in Europe, who will give a reasonable price for them. At

present they are deposited in the musteum of the Rev. Dr. Richard

Pococke, Archdeacon of Dublin, and sellow of the royal Society; whose



collection, relating to many branches of knowledge, from Syria, Egypt,
and the Archipelago, whither he travelled; as well as in the istand

where he lives, would give some honour to our country, if the world

was made acquainted with It. The Inquirer wishcs, that this gentle-
man would purfue his laudable destgn, and that others being hereby ap-

prized of it may contribute to it. As many specimens as could be spared,
without incroaching upon the foundation of this book, are given to

Inlarge that worthy gentleman’s collection.
O J

There are above one hundred specimens more, which are extremely
well worth viewing, yet are omitted in the printed descriptions; lest the

reader should think himself too long detained, from the principal mat-

ter of this book, to which this, and the preceding leClures are only pre-

paratory ; and therefore only some descriptions taken here and there

from the different clastes, as most necessary to the main destgn, are exhibit-

ed to the perufal of the reader. In as much as the place has been already
mentioned, where the whole collection is depostted, till some eminent

purchafcr shall lodge them in some necessary repository of more perma-

nence, than private property can be supposed to be, the curious may

have recourse to them for ocular, and more general prooss of what has,
and shall be said of them.

ADVERTISEMENT.
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LECTURE III.

ΛAAΣ άναιδής MOLES SAXO-LIGNEA, plate 3. page 46.

THIS wonderful faxo-ligneous mass, is extremely hard on the out*

side, emitting fire upon collifion with sseel In great plenty : Yet

has it wood, which is
very fost, internally. C, D are two surfaces of

a fragment of it, broken with a good deal of labour, from the part where

there is now a cavity in a*; this fragment has wood in it, in the line

be: and is a strong prefumptive evidence, that more wood lies con-

cealed within the llone. A good deal was picked out of that cavity

by the curious, who first faw this specimen. The weight of the stone,
before the small fragment was separated from it, was seven hundred

pounds, being weighed at the public crane of a market town.

The colour of this Hone in the surface is white staincd with yellow,
this being owing to a bed of yellow gravel, in which It was found, and

part of which is to be seen prelsed into the little crevices. For the true

external colour is white, like that of a firm kind of chalk; but the mat-

ter which affords this colour is
very thin, not exceeding that of an En-

glish filver penny, and capable of being altered by rain; for when it is

wet, the stone in some parts appears of a blue colour. The Internal

part of the stone is a dark
grey,

that is, any part which is exposed to

view, by the breaking, which likewise would appear blue, was it

brought to as smooth a polish, as some parts of the external surface.

It was found two miles from the lake, on the side of the river Cam-

Hn (vj, above the surface of the water, which at that time was very

(v) See the frontispiece of this book. * A and B are two faces of the same mass.
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low, about three seet, it being a perpendicular bank of gravel, with a

small mixture of yellow clay, and under another perpendicular bank of

the same kind of gravel, about six seet high. The perpendicular parts

of these banks, were barren gravel as if newly broken, yet above was

good grazing ground, and below was a skin of grass incompalling the

hone, which lay almost totally Immerfed in the bed, in the posture in

which the flumps of anciently decayed trees commonly appear. Al-

though it has the evident appearance of a flump of a large tree, includ-

ing part which should be under ground, yet is there no appearance of

roots extending from it, nor did the bed afford any evident indication,
of there ever having been any more of the tree, to which it belonged,
in that place. Therefore this was not its native bed; for otherwife

there would have been at leafl, some vefligia of the roots either in the

form of wood, found or rotten, or of wood metamorphosed into stone,

as this mass for the moll part is. Its white surface is an indication of

its having been long exposed to the sun or open air; because all the

spccimcns hereaster deferibed as found above ground, are of that co-

lour, and those found under ground, are black. It may be proper to

inquire how this mass was brought hither. It is well known that rivers

subjedt to floods, or more properly montaneous torrents frequently roll

large mafles of matter along with them: if it be clay torn from its lira-

turn, it breaks it by frequency of collifion In its motion, and dropping
here and there the weightiefl of its conflituent parts, forms bottoms of

gravel in the channels of rivers, but the lighter parts being longer born

up are carried further, and make shores of fand to kikes, and to har-

bours of the sea: Where the water spreading themfelves, lofe their force,

and the fand subsides and forms BARS, always more or less incom-

modious for Hupping. The earthy parts being capable of more com-

minution than fand, are also capable of longer fuspenfion -f ; and either

subside later, and are perhaps soon disturbed again, or are carried

into- the sea, and by a diffufion with that Immcnfe mass of water

make part of its nature; are born up
into the air in vapour, and re-

stored again to the earth, in rains, dews &c.- For all these have

earth in them. But large mafles of matter, such as this specimen, not

capable of easy comminution, arc, when violently torn from a native bed,

soon interrupted by obstacles, such as rocks, trees &c. and being rolled

f See propoMons demonflratedin the first le&ure..



Metamorphofes LECTURE 111. 53

on the uneven bottom, upon account of the weight; many angular parts

and prominences such as roots, mull be broken off.

The native bed therefore of this faxo-ligneous mass, is not far from

the place where it was found, and fearch might be made for it very near,

if the proximity of a fall in the river, which is marked in the
map

(*)* and represented in the frontispiece of this book, did not shew

the possibility of its being easily rolled down that space, which be-

ing a gradual declivity of considerable length, aided the force of the

flood.

A Clergyman, since dead, whose station being in this neigbourhood,

gave him frequent opportunities of wading in this river, for he was fond

of fishing, informed the Inquirer, that he osten flood upon an extraor-

dinary mass of matter, in a particular part of that river, which he

used osten to admire, but being more of the rural sportfman, than the

philosopher, he did not examine into it. Being removed thence forty
miles, when he related this, he promifed to shew the place, whenever

he went into that country: Death preventing this, deprives the Inquirer
of the ability of information in that particular, for his own fearches

did not fucceed.

Let it suffice to say, that fearch muh be made, according to the course

of the river, at greater dshances from the lake, and that the lake never

had any inhrumentality in the production of this rare phenomenon :

Because its water at the higheh never reached this place where this

specimen was found.

A latin inscription is cut on this hone with two designs, as well to per-

petuate the knowledge of the difeovery, with regard to time, place and

other circumstances, as to difeover the true qualities of the matter. The

workman informed him, that he never cut a hone which was so inju-
rious to tools before: For although he had cut hones that were harder,
yet none of them took off the edge of heel so soon; and almost at

every flroke he could shew to the naked eye, the glistening particles
of heel upon the hone, as well as the injury done to the inhrument: This

was in the rough work neceflary to prepare
the fhield for the inscrip-

tion ; in half an hours time he spoiled ten tools, which were rendered use-

(*) See Plate prefixt to the following Lcsture. Numb, i. at i 5 also the Frontisplece,
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less without fharpening, and was forced to get another' set. When the

letters were cutting, he observed little lines of crystalline matter, Scarce

perceivable to the naked eye, which were so extremely hard, as to oc-

casion gaps
in the Steel: And in

many places, he said, he found it very

brittle, in reducing the part designed for an inscription Into the form of a

Shield; for it osten Split into little chips like wood. This was not an

artifice to inhance the price of the work, because an agreement w
r

as

made before hand for the execution.

C and D are two representations of the fragment, broken from the

top of the large mass, at a. And bccause this fragment has wood in it

in the line he, the large mass in all probability, contains internally a

good deal of it: For there may now in the same place be picked out

with the point of a knife some wood, although in two years time Since

the finding the Specimen, this has been osten done to Satisfy the curious;.

Number II. INGENS LIGNO-SAXEA MOLES. plate 4.

■ mista duorum

Corpora junguntur, —*

Neutrumque et utrumque videntur.

This mass of wood and stone continuous is as much as two able men?

can list in a frame,, whose joints are strengthned with iron. For being
carried above fixty miles by land from the lake to the capital of the king-

dom, and being the reverfe of the former stone; wood on the outfide,

and stone within (intra quoque vifcera faxum est) it was neeestary to

frame it, that it might be fixed in so steady a manner, as not to lofe by
friction the tender part of its substance, which lay on the outfide; Yet

some did fall off, and the hasty curiofity of many gentlemen, laying hold

of the ligneous part uncautiously, occasioned much more to fall off; in

so much, that whereas the wood lay on every part of this large speci-

men, at least one foot thick, except at the ends, where it was broken

in the railing from a similar mass, to which it was continuous; it is

now only two inches thick in any part, and perhaps in a little time may

be much less, as the curiofity of many persons remains to be fatisfied.
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Tvho are defirous to have ocular proof of these phenomena; and will

not be fatisfied with merely seeing, but will handle and break it.
J O'

A r. A 2. are two faces of the same mass, ad Is wood adhering to

hone, and of a dark brown colour, c is also wood; all the rest of the

mass is very
firm stone, b and e being the irregular end of different

colours, which difference is not so much the nature of the stone, as the

accretion of dirt In the carriage : from h tof, where wood lay very

thick, when the specimen was found, there are only thin filaments here

and there adhering. The surface of A2. is for the most part wood,

g
is the appearance

of the stony part in the lower end.

Number III. INGENS LIGNO-SAXEA MOLES.

This hone is as much as a hrong man can carry, and is so like the

former, as to need no further description; being clalfed here merely
upon account of the place where It was found, about ten miles dshance

from the former, and in a river about two miles from the lake. The

river is that in the
maps

which pahing through the town of Antrim,
there enters the lake. When this specimen was found, the quantity of

its wood, exceeded that of the hone.

Number IV, V. DUAE INGENTES LIGNO-SAXEAE

MOLES.

these two Specimens are clalfed together, because they were one solid

mass, designedly Split with a hedge, in order to difeover the inward

texture, which is a mixture of very hard hone and wood, together
with Some of a brittle

nature, some more firm, and more approach-
ing to the nature of hone: The external Surfaces differ very litr e from

the external appearance of the two former Specimens; the hony parts
of these four lah Specimens, are black. It should be remarked that

this solid mass, bore above forty hrokes of a hedge of 16lb. weight
before it was split.
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Number VI.

A fragment of a very large mass, being as much as one borfe could

draw, most of it wood, which breaking in the carriage, no more of it

is reserved for this collc&iOn, than about solb. which being heavier than

weighty wood of the same fi-ze, denotes that there is stony matter within,
of which there is one part plainly difcerned, being continued to the fur-

dace, appearing very hard and fonorous upon the strokc of a hammer.

Number VII.

This hone is near twenty Inches long, and five broad ; one side Is

ground to a flat surface, is a firm black stone, and gives a knife a good
edge; the other side is wood, and may be cut with that knife in fcve-

jal places, without spoiling the edge. N. B. There was a great quan-

tity of wood, which was broke off in the grinding.

Number XX. LAPIS HOMOGENEUS.

This stone is a fragment of a
‘

much larger stone, altogether of one

kind, hard and emitting fire plentifully even upon
the friction of ano-

ther stone ; sometimes water has been poured upon it, and in draw-

ing another stone of the same kind upon the surface with a quick mo-

tion, almost a line of fire has been made, the sparks came forth in such

plenty. It is ground to four surfaces, which are good for whetting
knives, but not equally excellent. Although it be altogether stone, yet

has it still the visible appearance of wood. The bending of the fibres

osten seen in the grain of timber, being very difccrnible in it, as well as

the rings of annual growth in the end. It is a mixture of the black and

white, kind of stone, the white being worn away in several places, by

grinding the surface. It weighs about lalb.

Number XXI. A.

Another of the whetstone kind about five pound weight, having on-

ly one surface ground for that purpose; The circumstance most remark-

able in this specimen is, that there appears one large straight fissure.
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running the whole length, which Is six Inches, and the breadth, which is

four, filled up with a lapidefcent matter, which like glue Teems to cement

two Hones, rather than to carry on the continuity ofthe parts ofone: And

at each end there appears, besides this fifiure which extends the whole

length and breadth, other irregular fifiures, three at one end, two at

the other, filled up in the same manner; as if a piece of wood was by
spme violent force fqueezed, so as to cleave in several places, and was

by an influx of lapidefcent matter, not only converted into stone, but

had all the cavities filled with it. When clean grained timber is vio-

lently fqueezed at the ends, or sides, especially when lying in heaps
in the natural form of a tree which is round, it is very capable of cleav-.

ing; For there are instersticcs, into which the unprest parts may recede,
till the whole mass becomes elofe.

Number XXI. B.

This specimcn is ground into a whetstone form, and has not only the

white light gritty stone externally, and the black stone internally ; but.

several streaks of iron ore, palling quite through it lengthways : On

one surface are two of these, which are the moll conspicuous, one is

straight, the other a little curve : On the opposite surface, they both

are curve. This heterogene matter was collected here upon cleaving
the wood as above deferibed.

Number XXII. XXIII. LAPIDES HOMOGENEI.

Two whetstones of the white kind; possibly within there may be Tome

part black, but, although they be pretty deeply ground, nothing black

appears except a little streak in one of them.

Number XXIV, XXV.

Two fragments of one long whetstone of the white kind, which
was two seet long, two inches broad, and half an inch thick, being
broken into several pieces in the carriage : The Internal texture is exposed
to view, which is white like the surface, with a small streak of the
black -stone in each; Some parts rubbed in the -carriage whiten the hand
like chalk.



58 Metamorphofes LECTURE 111.

Number XXVI.

This Is a whetstonc, which as Mr. Anthony Shane apothecary* who-

was born very near the lake, and is now alive, relates, he made by put-

ting a piece of holly In the water of the lake near his father’s housc, and

fixing it, so as to withstand the motion of the water, and marking the place
so as to distinguilh It, he went to Scotland to purfue his studies, and

seven years aster* took
up a stone inffead of holly* the metamorphofis

having been made in that time.. This account he
gave under his hand

writing. The shore thereabouts is altogether loofe land* and two rivers

discharge themfelves into the lake very near that place.

Number XXVII.

This Is not ground into a whetstone, not being of a proper shape j

but it is claffed here, upon account of the evident tearing of the ligneous
fibres transverfly, and

very irregularly, before the metamorphofis intol

{lone* which it now is become almost intirely. For when timber falls

promifcuously in a heap, some pieces will lie parallel, and some trans-

verfe, and some almost upright* and in all manner of directions.

Number XXVIII. A. B.

Two fragments of one mass, in which the crystalline matter appears

In different forms. In A, in many small fissures* according to the fibrous

directions of the wood now become stone* but in one part* where

they are broken transverfly, it appears intermixt with black, so as to

exhibit a grey colour. N. B. This crystalline appearance is never ob-

served disperfed through the woody part of the malles* although a small

fiice of wood has been observed incompassed with a duller of crystals,

lying upon the inner surface ofa clest of a large mass (a).

(a) This leads to a proof, that the matter of thefc lloaes is for the most part erystak
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Number XL.

This is a specimen of wood alone, which tho’ found in the bed of

tnixt matter, hereaster described in the historical lecture, has undergone
no change in respect to petrification. It is what workmen call burry,,
or cross grained, yet it admits a plain, and is-thereby reduced to a smooth-

ness; there is another mass of similar matter in the same class, being
altogether wood, and cleaves easily according to a firaight grain; both

these cause a pleafant fmell in burning.-

Number LI.

Shews the crystalline matter, concreted with a mass of small crystals,.
at the in side of a mass of mixt matter, wood and stone. (bJ Ais the

external surface, being firm stone, B is part of the Interior mass, being
alraost an equal mixture of wood and stone, of a dark brown colour,

inclining to black, like many others of the same kind; the part C is

entirely a duller of small transparent coloured crystals..

Number LII.

This is a curious congeries of mixt matter, extremely rough and ir-

regular in the surface, having the white colour peculiar to stones long
exposed on the stiore, but very much dirtied by a kind of froth, observa-

ble in forae, like barm in colour, which is dried
upon the greatest part of

the surface.. The mass being broken, exposes to view the part A an

extreme hard black stone, with a few streaks of crystalline matter; as

well as some glistening matter equally fcattered through the black: In the

neighbourhood of it, is a cavity very irregular, being lined with a rough
concretion ofmatter, partly fand and partly crystalline matter, in tubercles,
wherein the crystalline matter glistens; in the midst running the length
of the cavity, is a thin prominent flice of mixt matter, the external part
of which is fand concreted into final! tubercles, and the internal part

("hj A and B are written on paper and palled on the specimen, as well as-other letters
used in thete descriptions.-
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is a line of Aiming crystalline matter half way the length, which divid-

ing, exhibits to view, two opposite rows of very fraall crystals; So that

where a crack in the original wood was very small, the crystalline
matter appears like a white'line; where it is larger, it has space to form

crystals of a regular figure; as appears more evidently at B. At Cin

in the crystalline matter may be seen palling transverfly, or cross the fibres.

N. 8,. these rough concretions are never found, except in stones that

appear to have been long cxpofcd to the water, and turned out of their

native bed. For the specimens found deep under ground, although
they afford beautiful congeries of crystals, have not any of these rough
concretions. The rough part in the neighbourhood of A above de-

scribed, had a free communication with the water when it was found.

Number LIII.

A small specimen shewing the crystalline matter running transverfly,
also a cavity with regular formed cryilals.

' > * .
/

Number C.

A stone burnt In a culinary fire, which at first emitted a faint flame,
but although frequently burnt asterwards, emitted no more flame, but

grew
red hot, and when cooled had always the samevisible appearance,

which it has now, being white in the surface, and black inwardly,

intirely refembiing charcoal, N. B. upon breaking this stone, so as to

expose the Internal parts, to the immediate influence of the fire, the

parts immediately exposed would become white, for this was tried in

other instanccs.

Number CI. A. B.

The specimen A is burnt In a culinary fire, and shews a near resem-

blance to B, which was not burnt except by the folar heat upon the

shore ; in both these may
be seen a rim of white matter, incompafling

a seemingly black charcoal within.
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Number CII.

A burnt specimen wherein Tome crystalline matter, hill retains a

glistcning appearance, tiro’ not formed into crystals,. but disperst irre-

gularly through the black part of the mass.

Number CIII. A. B. C. D. E.

A mass found upon the fhorcs, which by rolling as the water moved

It, Is worn into a form something orbicular. Its surface is white, and

where a crack, almost Inv ruble, allowed molt free access to air and folar

influence, the opposite sides are white, as appears by breaking it in that

part; but the rest of that mass internally is almost blacks B is a small

specimen exhibiting the same appearances,,
and also, the crystalline mat-

ter irregularly disperst and glistening. Cis a specimen wherein all these

things are more difcernible ;
and D is a specimen Angularly remarkable

In this respect: It is a small fragment of a large mass, which being
placed in building as the

upper corner stone of a small country house near

the lake, it is almost intirely become white, having probably been ex-

pofcd to the weather in that fituation above thirty years. Eis a speci-
men which has been fevcral times in a culinary fire, it has a good deal

of iron ore,, which being feraped, where it appears in red Arias,, readily
leaps to the magnet.

N. B. Some of the specimens of w
rood petrifyed, so as to be to-

tally converted into stone, were put into the fire,, and aster becoming
red hot, were taken Out and weighed in water, and weighed again
aster imbibing the fluid : from which it appeared, there were some

eombustible fibres of wood, which were confirmed by the fire,-and thereby
gave admistion to the water, except in one specimen of the white kind,
which being totally converted, suffered no alteration; for it is elsewhere

remarked in these lectures, that the perfect stones of tills kind bear a

■very intense heat without fuston or calcination.
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Number CLI.

Five specimens seemingly converted totally Into stone

Number CLII.

A vitrified crucible and burnt (tone, described In the following
experiments. -

, r)

Experiments made for the Rev. Mr. BARTON.

I powdered finely two drachms weight of the stony matter, and the

same weight of the woody matter; and put each into two ounces of

highly redbifyed spirits of wine aster they had macerated for a week,

I found that the woody matter had afforded the spirit a very ffrong
tindbure, of as high a colour as common tindbure of myrrh, this

tindbure had a very arbmatick fmell and taste, and
upon putting a little

.of it into a certain quantity of water, the water became of a milky co-

lour, in this mixture I found the aromatick fmell and taste, more

manifest than in the tindbure alone.

At the same time, the stony matter had scarce changed the colour of

she spirits, nor could I perceive any difference in taste, or fmell, be-

tweenthat and plain spirits; And upon putting the same quantity of water

as of the tindbure in a vial; 1 found that mixture did not differ in taste,

fmell or colour, from a mixture of common redbified spirits and water.

I put the stones
you desired to have calcined Into a crucible, and

gave
It the highest heat that an air furnace would admit of, for the space of

eight hours; in which time part of the crucible, was vitrified, yet I

could not perceive that the stones had buffered the least change.
ROBERT DAVIES.

* The world may expect useful operations in Ghirurgery, from the diligence and inge-

nuity of this young man, whose (Indies are in that art.

fN. B. these (tones were petrifications of the lake, which had been burnt before in

a culinary fire several times, and. are to be seeu in the collodion.

weighed aster burning weighed aster imbibing water.

lb, GZ. lb. GZ.

A. 4
8

4
B 4 2 4 H

C 2 6 2 9
D i.rr i .0

r

I 2

E i5 *5
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Number CLII.

Friend B AETO N,

I
Have carefully examined that curious production thou wast so kind

as to make me a prelent of, and here fend thee the refult: It is truly
a piece of wood, converted into a bituminous or metallic matter,

which if it had lain long enough in its natural bed, would In all probabi-
lity have lost all appearance of wood in the surface, as it has entirely in

the center, even as the matter of petrifications by degrees aflumes the

shape of vegetables shells &c. But that a bituminous and metallic mat-

ter should act thus, is in a great measure new to me, and had I au-

thority enough I would call it a Bituminification.
It is, in the parts that are molt transmuted very shinlng, glofly and

black, like a hardened, dry, pitchy matter ; emits a white flame, and

makes an agreeable fire ; and two fcruples burnt, lest nine grains of

black allies, which by the tryal with the magnet, appear to be chiefly
iron.

Dublin f 1750.

J. RUTTY.

This gentleman bestdes honesty and diligence, has many good qua-
lities to recommend him, one especially, that of obliging the world

with many useful works, yet industrioully hiding from same, which

mull make him known, when his ingenious performance on mineral wa-

ters of Ireland, lhall come into the world.

The sequel of experiments on the bituminification, for R. B.

1 took a drachm and half of the wood which had fullered but little

■change from the laid matter, but was hill chiefly woody: This Was

by burning, reduced to i 2 grains of afnes, which were but
very little

attracted by the magnet, in companion of the allies mentioned in

my former experiment, by which it is evident that the afflimption of the

mineral matter into the pores of the wood is made gradually.

Charles Smith* Die wed me from R. B. collections, a black hone : Its

infufion shcws its vitriolic nature by hriking of a deep purple with galls.

* This gentleman is an useful and pains taking Inquirer, into the Natural and Civil

history of his country, and has pubiilhed the history of two counties Coik and Waterford.
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Number CCL.

A fragment of a raass found on the fhorc.

This specimen fhcws first the different thickness of the external coat

of white matter, being in one place less than a filver penny, and in

another, more than double that of a crown piece. The motly appearance

in one place to the depth of two inches, ofblack and white, andalso the

shining of
many particles of crystalline matter, when viewed in sun-

shine is worth notice.

Number CCLI.

This specimen shews not only hone internally but also internally in-

termixt with some fibrous parts ofwood, which by rubbing with a moiff

finger, might be rolled into little cylinders.

Number CCLII.

This specimen shews the external white colour, owing to the sun

and air, together with the same colour appearing under the exterior

fleak, where there was a communication for the air : A at the infide

shews this: B being internally black, shews that the continuity of mat-

ter, excludes the air and prevents the stone acquiring the white colour ;

where there is only a contiguity it does acquire it, as in ACD which

was all covered with an exterior fleak, but not in close contact.

Number CCLIII.

This specimen shews that all parts of the wood, which seem to be ho-

mogcnc and free from knots, do not equally admit petrification, there

being firm stone in the center, and parallel to that, matter partaking
more of wood than stone, and so alternately to the surface.
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Number CCIV.

This spccimcn shews internally such a Intermixture of (tony and lig*
neons matter, that it may be doubtful which to call it; because to the fight
it appears wood, and when applied to the flame of a candle it blazes a

little; and aster that being applied several times, it only grows
red hot

without any sensible waste; the thickness of the white superficial mat-

ter also plainly appears, being less than that of a filver penny.

Number CCLV.

This specimen found upon the flioie is a fragment of a stone very hard

and black, which was worn into an oval form nearly, by rolling along
with the water : Upon breaking, it exposed to view, a cluster of small

crystals, and also two apartments of wood Intermixt with crystallinc
matter, that Alines beautifully when viewed through a magnifying glass.

Number CCLVI.

A specimen of wood, wherein the. calcarious matter appears in fmafl

lumps.

Number CCLVII.

This specimen shews near A, a concretion of fand In a hollow part
of the stone, being a different phenomenon from the stony matter of

the rest of the mass which arises from another cause.

Number CCLVIII.

This specimen shews not only wood turned into stone, and wood re-

maining in part of the mass unconverted, but also some fibres of the

wood, the remainder of more wood that was torn from it, which are

quite of a different colour from the rest, being white
; whereas the firm

wood is extremely brown, and the stone Is black. The difference of

colour at first occasioned some furprize, and railed doubts about the

nature of the wood, whether it be or nor, what it is fuggested to be.
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Number CCIX.

A piece of cedar bought from a cabinet maker, in which there arc

two different colours. One part is of the usual brown colour of cedar-

inclining to red, the other continuous to the former, is white, not un-

like ordinary fir deal; One part is as fragrant to the fmell as the former.

Number CCLX.

Is a specimen of wood almost totally turned into a vitriolic pyrites.
It was part of a very large mass of mixt matter ; part wood, part wood

converted into stone some seet thick, and several seet below the surface

of the earth, in a stratum hereaster deferibed in the historical lecture.

It was difeovered when the servant was putting some of the fofiit

wood upon a chamber fire. In order to regale company
with the plea-

fantness of a fragrant fmell, for exciting which, this wood is remarkable,

as well as for chearful and durable fire; .its extraordinary weight was fuf-

ficient to occasion its being taken notice of, and
upon examining it had

the appearance of a lapideseent charcoal : For-matter extremely like

charcoal, could be pickt out of it, and the burning of that matter, was

also like It. Aster it had lain by for some time, a considerable hoariness

overspread it, the matter which occasioned k being tafled, was evident-

ly vitriolic (c)\ Yet the mass did not crumble, having fill an inter-

mixture of wood.

fcj Aldrovandi rauseum metallicum..

In tradfu Elbogano, ad oppidum, quod a planitie Falconum nomen habet inventse sunt.

permagnse abietes lapideas naturce una cum corticibus, in quorum rimis pyrites concreve-

rant. Page 834. tabella VIII. monstrat duas icones, quarum prima refert arundinem, feu-

fiusta ejufdem, fecunda icon ostendit caulera foeniculi in lapidem duratum
; foramen,,

nodos, venas, et nervos habet, qua;
omnia in vegetabili caule fceniculi observantur. Vetum

non debent aliqui haeiitare, an hie caulis revera fuerit converfus in lapidem, quoniam na-

tura lapides etiam plantas et cattles formare potest, cum plantas, qute vegetabilia sunt

perfection generate possit. Quapropter, in hoc cafu, argumentum a major! ad minus

probandum, et admittendum est.

Tfaefe quotations from Aldrovandus shew, that his, copious collection of specimens of

petrifications, are inferior to the collection of which there is here a catalogue partly given.
For many of tbefe petrifications, contain (till the ligneous matter naturally continuous to

the matter metamorphosed intostone; which mull be more convincing to inquirers, than
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Number CCLXI.

B 1 B 2 B 3 in plate 4. p. 55. are three different representations of the

parts of the mass, containing wood, hone and crystal. 81. is the view

of one side and one end of the mass; In which ah denotes a line of

crystal, c d a crack dividing a mass of crystal of the shape c def, in

which from cd there are, as it were lines of crystal parallel to hf on one

any argument drawn a major! ad minus. Aldrovandus tiled that argument, it is likely, because

he never faw one specimen of wood and Hone naturally continuous. His llyle in many cases

implies this, abieties lapideae naturae, and Tab. V. 86x. refert exprelfam imaginem cu-

jufdam frustri lapidei ponderofi, quod fortaffis olim suit lignutir, and such like. The works

of this pains taking writer, were not within the reach of the Author of these Lectures, till

they were in the press ; at which timehe could not fearch as diligently into Aldrovandus, as

others may. But Aldrovandus’s accounts'are rendered more probable, by what has been re-

lated here ; Yet perhaps two of the following may be liableto exception.
Major! admiratione teneri debemus, dum res etiam tenellae, ut fruflus, et fungi lapi-

defcant. Habuimus enim fungum lapideura abfque pediculo,. ex Cairo allatum. Nam

in mari prope Cairum, multa lapidelcunt. Muf. Met. 856.
All the marine produflions like mulhrooms, of which the Author of these Ledlures has

seen many, and has had the property of some, have the stalk on the opposite side to that

which is natural to the vegetable mulhroomsofthe land.

Tabelia VIII, .est. valde admiranda, quoniam repraesentat triplex lythoxylon, nempe
fragmentum castaneae, quercus etulmi in lapideam formam transformatum.

Tab. XII. Habet delineatum arboris incognitse corticem pariter petrificatum, fui/Te olim

'corticem arboris cognovimns, quoniam facile in particulas corticeas fcindcbatur, quemad-
modum aliquando in arboribus observavimus, qnarum cortices alium corticem internum am-

plestantur.
.... ...

It will be hereaster observed, that all the petrifications which make part of the subject
matter ofthis book, there is not one specimen of bark petrified.

The two following accounts also shew, how doubtful he was, whether the specimens
before himwere real petrifications, or not.

Tabelia 9- Paleas ostendit petrific-nas. Prima icon indicat flipitem habitum exmon-

fibus Vicentinis, nomine palece petrificatae, Quandoquidem circa ilium montem, lacus

eonsplcitur, cujus aqua res lapideas reddit: Nshilominus non videtur aliqua species pales,
ob crallitiem

; cum nofirs pales non tarn crafss appareant,• Prsterea palea est glabra,
et Isvis; hie ausem caulis est (caber, et insqualis. Quamobrem, ut nostra fert opinio,
hie caulis ad flipitem lapideura vel stelechitem reducendus effe videtur, Quamvis autem

stelechites utplurimum cavus non fit, aflerendumerithoc frustrum stipitis, vel bacilli, hanc

cavitatem accidentalem acquifivifle. Aut etiam fieri potuit, ut hie stipes a natura, abfque
ulla transmutatione, genitus fuerit.
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side of tv/, and parallel to he on the other. 82. represents the face

of a fcctlon of the mass, in which ab shews the crystalline matter pe-

netrating into the mass of the same form as in B I.—B 3. represents the

face of the other fetffciort, in which b e shews the line of crystal men-

tioned, ba and de lines of crystal running perpendicular to one line of di-

Sub numero 2. 3. 4. Palese genuine petrificatse designantur; Cum ex magnkudine,
cortice, figura, et foramine tales efle colligendum fit. Hsec enim omnia, has veras fuilfe

paleas demonstrant. Deinde duae fimul copulatas, et petrificatse conspiciuntur. Parker

alia; majores,et alias minores .apparent. Tandem addamus quod nshilprohthere potej?, quin
natura dbfque petrifcatione, taliagenerare potuerlt,

Mithologica, ex Aldrovando,

Neque tabulates historiae ab hoc capite sunt arcendae, quoniam et ipfas multa lapidefcentia

meraorant. Itaque ferpcns illc, apud Homerum, poll novem palferes devoratos in lapi-
dem muraius fuilfe perhibetur, qui gloriam captse Trojae, nullo

unquam tempore, peri-

turam clfe significabat. Insuper fabulatores Poetas monimentis etiam mandarunt, intuen-

tes fcutum Minerva; effigiatum capite Gorgonis Medufie, illico lapideam naturam adipifci;
Jdcirco Reufnerus quandoque hue respicieps fic canebat.

Dum movet injustum Phineus in Perfea bellum,
Multaque fert hostis vulnera, multa facit;

Gorgone cum fociis vifa fiupet illico, tandem

Hie lapis immotus fit rigidufque filex.

‘ Amplius poetae fabulantur Niobem filiam Tantali, fororem Pelopis, et uxorem Am*

phionis, ingenti dolore, ob interitum filiorum, agitatam, in faxum converfam fuifle ;

quandoquidem ipfi fingunt omnes illius Alias, et filios fagittis Apollinis, et Diana fu-

iffe peremptos. Thus much Aldrovandus fays of mythology.

Noflrl catalog! specimina primijm sub didinctione Mythologies ad claffes redacts suit,

Specimina ligni et lapidis continui titujum habuerunt(HERMAPHRODITUS).

Specimina ligni in lapidem prorfus converli titulum habuerunt(CiENEUS),

Specimina ligni neutiquara mutati titulum habuerunt (GiENIS),

Specimina materise lignese lapidese et ferrugineae in eadem continua malTa titulum ha-

buere (HEPHAISTO-HERMAPHRODITES).
Sed quoniam ingcnium fabulis non rebus aptum istjus-modi nugae arguunt rejicere

placuit.
More regard shall be paid to Aldrovandus his moral reflestions, because the (captures

have osten alluded to (tones, to denote moral hardness or infenfibility of divine instrustions.

M O R A L I A.

Moralis dostrina etiam a lapidefccntibus documenta percipit. Namque velut plantas
In undis nonnullorum (luviorum merfe lapidefcunt: Ita nonnulli in (lumen criminis ver-

(antes, omnem humanitatis fenfum amittunt, ct pestora prorfus faxea induunt, ita ut
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vifioil or crack and gfwood with several cracks in it, perpendicular to

the direction of the fibres of the wood, in all which there are little thin

plates of crylfal; this part of the mass is very brittle in all the little cry-

Italline partitions; he is an extraordinary congeries of matter, which to

specle tantum homines videantur. Quamobrem Divus Bernardus hos meditatus dixit, in

his cor este, quod compundlione non fcinditur, nec pietate molitur, nec precibus rao-

vetur, nec minis cedit, flagellis duratur, fitque ingratum ad benestcia, infidum ad con-

filia, faevum ad judicia, inverecundum ad turpia, impavidum ad pericuia, et inhumanura

ad humana. Quamobrem non postumus, quin, hujufmodi cor lapideum indigitemus,

Quapropter, in hoc cafu, criminofi ad folum Deum omnium aquarum, et lapidum gu-

bernatorem confugere fe debent, qui apud Ezechielem, haec verba protulit. Et dabo eis

cor unum, et spiritum novum tribuam in vifceribus eorum, et referam cor lapideum de

came eorum, et dabo eis cor carnis ut in prasceptis meis ambulant* Etenim hac

ratione fceleris limum, Eestum fomitis, gelu acediae, falfuginem avaritise, fludfum incon-

stantise, spumam fastus et arenas diflblutionis arcebunt: Quinimo eorum cor, audita voce

divina, imposterum non obdurefcet.

Museum Metallicum ALDROVANDI.

Since there is a just foundation for moralizing upon these and all subjedb of natural

philosophy, it is hoped, the reader will accept of Lord Verulam’s sentiments.

‘

Sequitur parabola pars insignis. Homines loco gratulationis et grafiarum aclionis, ad

indignationem et expostulationem verfos efle, atque accufaiionem et Prome:hei et ignis
apud Jovem instituifle

; eamque rem Jovi acceptiflimam fuifle, adeo ut hominum com-

moda ob hoc nova munificentia cumulaverit. Quorfum'enim ista criminis ingrati erga au-

thorem fuum animl (quod vitium omnia fete complestitur) approbatio et remuneratio ?

Res alio spestare videtur. Hoc cnim vult Allcgoria; incufationem et nature furs, et

artis per homines fastam, ex optimo mentis statu proficifci, atque in bonum cedere ;

contrarium Diis invifum, et infaustum efle. Qui enim naturam humanam vel artes

receptas in immenfum extollant, et efFufifuntin admirationem earum rerum, quas ha-

bent et possident, et fcientias quas profitentur, autcolunt, perfestas prorfus cenferi vo-

lunt, ilii primo adverfus divinam naturam minus reverentes sunt, cujus perfestioni fua

fere asquiparant; Deinde iidem erga homines magis sunt infrustuofi, cum fe ad fastigium
rerum jam pervenifle putent, ettanquam perfunsti nlteriora non queerant. Contra qui
naturam et artes deferunt, et accufant et quserimoniarum pleni sunt, illi vere et magis
modestum animi fenfum retinent, et perpetub ad novam induflriam, et nova inventa ex-

timulantur. Quo mshi magis mirari libet hominum infcitiam, et malum genium, qui
paucorum arrogantise fervuli, iflam peripateticorum philofophlam, portionem GrEecae

fapienfiK, nec earn magnam, in tanta veneratione habent, ut omnem ejus incufationem,

non folum inutilemfed fuspestam et fere periculofam reddiderint, Atque magis proban-
dus est, et Empedocles, qui tanquam surens, et Democritus qui magna cum verecundia,
quseruntur, omia abstrufa efle, nshil nos fcire, nil cernere, veritatem in profundis puteis
immerfam, veris falfa miris modis adjunsta atque intorta efle (nam academia nova mo-
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the eye appears like a hardened clay, but viewed with a glass, evidently
shews many small tubes of crystal penetrating the mass in various di-

restions.

This specimen not above two pounds weight, is well worth the at-

tention of a philofophcr.

Number CCLXII.

Fig. C In plate 4. p. 55. is no more than the handle of a walking
half of found wood, covered with a hard stony concretion, intermix!

with shells, which was found at the at black rock near Dublin ; and is

dum prorfus exceffit) quam Ariflotelis fchola fidens et pronunciatrix. Itaque monendi

sunt homines, delationem naturae etartis Diis cordi effe, et novas eleemofynas, et donaria

a divina benignitate impetrare, et incufationem Promcthei licetauthoris et magiflri, eam-

que acrem et vehementem magis fanam et utilem, quam gratulationem effufam efle;

Denique opinionem copiae inter maximas caufas inopiaereponi.
Prometheus, live flatus hominis. Verulam.

There are thole who think many subjecls in natural philosophy exhaulled, the design of

this quotation, is to shew how weaksuch opinions are; and is authority for the publication
of this book upon petrifications, &c. For the fake of those who do not underhand latin,
the translation into Engliflx is given also.

r There follows next a remarkable part of the parable, that men instead of gratulation,
and thankfgiving, were angry and cxpofhilated the matter with Prometheus, in so much

that they accused both him and his invention unto Jupiter, which was so acceptable unto

him, that he augmented their former commodities with a new bounty. Seems it not

strange, that ingratitude towards the author of a benefit (a vice that in a manner con-

tains all othervices) should find such approbation and reward ? No, it seems to be other-

wife. For the meaning of the allegory is this, that mens outcries upon the defests of

nature and art proceed from an excellent disposition of the mind, and turn to their good,
whereas the lilencing of them is hateful to the Gods, and redounds not so much to their

profit: For they that infinitely extol human nature, or the knowledge they poffess,
would have them be accounted perfeCt; they do first of all shew little reverence to the

Divine Nature, by equalizing, in a manner, their own defedls with God’s perfections •

Again they are wonderfully injurious to men,who imagining they have attained the highefl

fiep of knowledge (resting themfelvcs contented) feck no farther. On the contrary, such

as bring nature and art to the barr, with accufations and bills of complaint againll them,

are indeed of more true and moderate judgments : For they are ever in action, seek-

ing always to find out new inventions. Which makes me much to wonder at the foolish

and inconsiderate dispositions of same men,,.who (making thernfelves bondflaves to the

arrogancy of a few) have the philosophy of the peripatetics (containing only a portion
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istferted here only to shew the disposition in the sta, to concrete matter

and form hone. For there will be more than once occasion to mention

that hereaster.

N. B. All wood* when fully faturated with water will fink. For

the specific gravity of wood quatenus wood is heavier than water; when

therefore its cavities are filled with water instead of air, it finks. In

this manner this wood finking had a stony concretion formed at the

bottom of the sta, and was rolled to the shore asterwards.

Plate 7. fronting LeCture VI. represtnts several kinds of fhclls, all pe-

trefied except Fig. 1. which is the exact form and size of the pearl
mustlc shell of Lough Neagh. For some of the rivers flowing Into

this lake, particularly the river Ban were of old esteemed for the pro-

duction of pearls? but the price of pearls is so much depreciated of late,

by a nice imitation of them by means of the fcale of a fish incompafling
wax, or some other matter, that little starch is made for them. In tbs

same manner hypocrify is depreciating true virtue, in the moral 'world.

The fhclls represented in Fig. 3,4, 5,6,7, as converted into stonc,

are in great plenty in the neighbourhood of the lake. Fig. 3.
and

5.

were struck out of flints; and Fig. 2. shews not only an Echinus parted
from the flint, but the bed also in which it lay in the rough mass.

Fig. 4. and 6. were dug out of clay, within one foot of the surface of

the earth, where a cart might be loaded in a day’s time, by the labour

of four men. Fig. 7.
is the form of a shell filled with fand, and got in

a fand pit, in a very high piece of ground, where a great quantity

of Grecian wifdom, and that but a final! one neither) in so great esteem, that they hold if,

not only an unprofitable, but'a fuspicious, and almofi heinous thing, to lay any impu-
tation of imperfection upon it. I approve rather of Empedocles his opinion (who like

a mad man, and of Democritus his judgment, who with great moderation complained
how that all things were involved in a mill) that we knew nothing, that we difcernctt

nothing, that truth was drowned in the depths of obfcurity, and that falfe things were

Wonderfully joined and intermixt with true (as for the new academy that exceeded all

mcasure,) than of the confident and pronunciative fchool of Aristotle. Let men there-

fore be admonished* that by acknowledging the imperfestion of nature and ait, they are

grateful to the Gods, and stiall thereby obtain new benefits and greater favours at their

bountiful hands, and the accufation of Prometheus their author and matter, (though
bitier and vehement) will conduce more to their profit, than to be effuse in the congra-
tulation of his invention : For in a word, the opinion of having enough, is to be ac-

counted one of the greatest carafes of having too little.
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might be pickt in the face of a pit dug to the depth of twenty seet.

these do not make part of the catalogue of the vendible, specimens, be-

cause the Inquirer has reason to think they are not uncommon in other

countries; For some of these were asterwards found at fisty miles

diltance from the lake.

N. B. The Inquirer has broken a great quantity of flints, and thereby
has enabled himself to make many observations, which he does not

think proper to communicate here ; because his design Is to limit himself

as much as he can, to such things as may be deemed new, as he pre-

fumes the petrifications are. And although the account of gems and

crystals immediately following, be not new to good natural philosophers
elsewhere, yet the difcovcry of them in the shores of Lough Neagh,

certainly is new. And upon that account they are made part of this

book.

Since we are now quitting one part of our design, to wit, the cata-

logue of the metamorphoses ; a quotation fliall be laid before you, the

reason for which will appear from what shall be said upon it.

Varenius his geography, with the improvements of Newton, Jurin,
Dusdale, Shaw, London, 17 74. Chap. 17. Proposition XI.
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‘ There are some waters which petrefy wood or turn it Into hard

stone.

« A little above the city of Ardmagh in Ireland, there is a final! lough,
in which if a flick of wood be fixed, and continue for some months,

the part that is faff in the mud becomes iron, that in the water turns

to a whctfione, and that above water continues to be wood. This

is reported by Giraldus and Maginus: But Brietius, by what authority
1 know not, fays, that it Is a fable throughout. In the north of Ulster

(a province in Ireland) there is a fountain, in which if wood be im-

merfed seven years, it will be petrefied.
‘ To this there is a note annext,

‘ There is certainly no such lough in Ireland ; Their famous Lough

Neagh was formerly thought to have a petrefying quality; but upon

due examination it is found, that the laid quality is to be ascribed

to the foil or the ground adjacent to the lake, rather than the water

of the lake itself (mJ.

(m) See alsothe opinion of Mr. Buffon of Paris, in the beginning of next Lecture.



As to the quality of the lake, it is part of the bufiriess of the fisth

lecture to difcourse upon it. But whereas the account of the final!

lough near Ardmagh, just mentioned, may seem to be a misapplication
of the old traditionary account of Lough Neagh; the Inquirer thinks

proper to inform you, that he does not apprehend that this is the case; for

there was once a small lake within two miles of that city, which might
have that character. The place where Mr. Maxwel an ingenious minister

among!! the Presbyterians lives, is likely to be the place which is meant

in this pallage. For that Gentleman’s house Hands on an eminent piece
of ground, incompalfed with a fiat which was all covered with

water,

when he began to improve it. And upon difcharging the water, which

was done without much expence (as mod flow bogs in Ireland are ca-

pable of being drained, to the advantage of the proprietors) and very

much to his advantage as a farmer, in which he is extremely fkilfi.il

and fuccessful, he difcovered abundance of materials for the philoso-
pher : And has very osten furprized Mr. Hutchinfon of Glafcow, with

phtenonema of petrifications, which were deemed well worth the ex-

pence of carriage to Glafcow. This Gentleman in the first place, built

his house with petrifications, on the fummit of the Istand, for such it

Is called in the Irilh language. He raised abundance of marie, whereby
he has inricht his land exceedingly, and yet enjoys it upon reasonable terms,

from the present generous Lord Primate, who fcorns to take advanced

profits of a tenant’s labour and ingenuity, and whose look upon a thriv-

ing tenantry does not fafcinate (nJ, but enliven. This worthy Gentleman

is almost able to give ocular proof of the modern generation of Marie,
and can not only shew the shells with living fish in them, whose congeries
make marl, but could also once fhcw some of the large shells whose kinds

petrefied in that place, make now the walls of his house. He was so

kind as to promife once to give an account of these things in writing,
but that not being done, this Is said here in order to spirit him up to it.

The Inquirer will here also take the liberty to tell, that the worthy Gen-

tleman mentioned, was employed by the Univerfity of Glafcow about

twelve years past, to procure a specimen of wood and stone continuous

of Lough Neagh. For notwithfianding his own farm abounded with

such plenty of petrifications, he never got one of the kind mentioned.

(n) Nefcio quis tencroS oculus mshi fafcinai agnos. Virgil.

73Metamorphofes LECTURE 111.
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He inquired diligently but without fuccess; he even aflembled about forty

persons at Stewart’s town in Tir-Oen, all inhabitants of the shores of the

lake, and deposited a moydore in the hands of a gentleman, to be given to

the peasant who would bring a specimen of the kind. A year aster that,

the money was restored, and he despaired of ever getting it, looking upon

the traditional account as an idle fable; till about four years past he had

an opportunity of seeing the collection, a catalogue of part of which is

given in the foregoing fhcets ;—and a rationale in some of the following.
Syringoides, or pipe stone.

Having a large collection of these, with which many other places
of the world abound also, they do not make any part of the catalogue
of speciraens, which are intended for fale (they, of which these leCtures

principally treat, being of the rare kind, and peculiar to the lake,)
and few are therefore numbered; Some icons are given of them in

plate 6. fronting LeCture V. which may be observed there, no more

being necessary to be remarked upon
them than that figures 1,2, 3,4,

arc all of the fyringoides kind. Fig. 2. has along with the pipes va-

riously contorted, several fliells also, and all adhere to an homogene flat

stone. Fig. 3. is a pipe stone corroded in such a manner, as to leave

hexagonal and pentagonal cells, in so much that a hasty observer would

call it a petrefied honey comb: But whereas the bees are too accurate

geometricians, to vary from their mathematical instinCt, which direCls

them to the use of hexagonal cells, and in this specimen, as the observer

may count, there are several pentagons. This is therefore not a petrefied

honey comb so).

Fig. 4. is a mod: beautiful flint with Reslate appearances, pafling quite

through the mass, and also cells of the former kind, pentagonal, and

hexagonal, very evident to a close observer, (tho’ it seems they were

neglected by the etcher) which cells being filled with a very hard matter

as right flint Is, take a fine polifli, and exhibit a beautiful seene to the

human eye: N. B. This last specimen belongs to the collection of

the Rev. R. Pococke,

to) Mr. William Alh-rainey brought a specimen to the Author of this kind, when the

■work was inthepress, found in the County of London-Derry, very near the shore of the

lake, by his workmen, when they were turning up clay for brick. The same remarks belong-

ing to this, as to the former specimen, they need not be repeated. The Gentleman men-

tioned, is intitled to a present of one of these books for this civility.
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The lapis fyfingoides or pipe Hone, is found frequently upon the

shores of Lough Neagh, and these hones are in all probability meer

petrifications of the complicated roots of some plants. One specimen
before you looks like a duller of worms intangled with one another,

(see fig. 2. plate 6. lecture 5.) but compared with that* root gives rea-

son to think it was a parcel or roots similar to that petrefied.

Number CCLXIII.

This specimen was found at some dillance from the lake, in a bed of

clay: What is moll observable in it is, that the pretreseent matter has

become hard between the roots of the plant, and made a very firm Hone;

whereas the root itself became only a loofe gritty matter, scarce so corn-

pad: as that of brick, which may be easily pickt out with the grain of

a flelh- fork, leaving in the place of it a perforation through the Hone.

Very large specimens of this kind, have been found with great abun-

dance of holes palling through the body of the Hone.

Number CCLXIV.

There Is In the cuHody of Mr. James Simon of this city, and a sel-

low of the Royal Society, a piece of wood petrefied in the sea, and found

in the harbour of Dublin, in the year 1745. Upon breaking this, a

filh was found petrefied in it; I say petrefied, complying with the vulgar
expression, although nothing remains but the fifli bones petrefied, and

a glolly appearance like the flimy surface of a filh. This filh pene-
trated into the crack of the timber, being the rib of a wreckt ship, and

the Hony matter concreting about it, the cavity is filled with a loofe

gritty substance, with the form of the filh in it, the efculent part soon

vanilhing by putrefaction, which is generally quicker than petrification,
nothing remained to make an imprefilon but the bones, and perhaps
a Ikin. The reH of the mass is firm Hone, which once had been

wood, as is indisputable to any one who sees the specimen, having mor-

tices, auger holes, &c.

This
opens

the
way to a folution of all the appearances of filhes in

Hone, found in many parts of the world, and attributed to the deluge.

*
Here the Inquirer thewed a root found in a gravel pit at a great depth, unconverted j

Mr. Tull in his husbandry somewhere shews that the roots of St. Foin,penetrate even rocky
ground more than four and twenty seet.
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Moll of which appearances are like this; not but the same gentleman
can ffiew also the body of a fiffi petrefied, which he took out of a lime
stone quarry at Rahenny near Dublin; in which the body separated easily
from the incompassing mass, and shews several lamina?, to wit, 12 in the

length of two inches and an half towards the tail, distinguiffied by thin
strix of a white sparry matter, the rest being a grey stone. N. B. Cod
and whiting boiled break into flakes of the like form; and In this in-
stance putrefaction was not quicker than petrification.

This Gentleman who has these specimens, has made a fine collection,
and his ingenuity being equal to his diligence and fuccess in fearches,
it is pity he is not better rewarded.

In the same
quarry, the same gentleman Found a piece of a bone

lodged in clay, which made a stratum between strata of stone, at lead:

twenty seet deep. It is difficult to determine whether this was the bone
of a fiffi, or a land animal: But that it is now a bone there can be no

doubt to any one who sees it, and chews it. In a quarry at Harold’s
Cross near this city, the same Gentleman also found a bone in a stra-
tum of clay, being a much larger specimen, but equally difficult to be
claffed with sea or land animal parts.

Number CCLXV.

Is the hall of a calculus humanus, taken out of the bladder of a man

who died of the diforder in the town ofLurgan; The whole stone weigh-
ed very near eight ounces.

Number CCLXVI.

A fraall calculus humanus, produced in the lungs of a certain Gentle-

man of the same town, who coughed it up a little before he died. This
stone is in the custody of the Gentleman above mentioned ; and was given
to him by the Author of these leisures *.

There was a curious specimen of petrification of another part of animal substance,
found lately in a marie p.t within three miles of the lake, it is the jaw of one of the Moofc
Deer, the horns and bones of which creature are frequently met with in such places in
this kingdom : But although the whole Ikeleton of the creature was found in the same bed,
yet no part was peticfyed except the teeth, they being plainly turned to fione, as appeared
from the experiment of feraping them into a dry gritty powder with a knife. The.jaw
was extremely hard, and nearly approaching to the nature of stone. Apetrefied tooth was

also found on the sea shore, called the Murragh near- Wicklow.
?



Metamorpliofes LECTURE 111 77

GEMS.

Prime chearer Light !

Of all material beings, first, and best!

Efflux divine ! Nature’s resplendent robe!

Without whose veiling beauty all were wrapt

In uneflential gloom ; and thou red SUN,
In whose wide circle worlds of radiance lie

Exhaustless brightness, may I fing of thee!

At thee the RUBY lights his deepning glow,
A bleeding radiance, grateful to the view.

From thee the SAPHIRE, solid aether, takes

His'hue casrulean; and, of evening tindf.
The purple streaming AMETHYST is thine.

With thy own fmile the yellow TOPAZ burns.

Nor deeper verdure dies the robe of spring,
W7 hen fir st he gives It to the fouthern gale.
Than the green EMERALD stiews. But all combin’d,-
Thick through the whitening OPAL play thy beams;
Or flying several from its surface, form

A trembling variance of revolving hues.

As the fire varies In the gazer’s hand.

Thomfon’s Summer.

Had ffle been true

If Heaven could make me such another world.
Of one intire and perfect CHRYSOLITE,

I’d not have sold her for it. Shakespear’s Othello.

Number CCLXVII.

A Pseudo Adamas weighing two pounds two ounces, delineated

Plate 6. fronting Lecture 5. Fig. 5. in "Which the surfaces and angles
are represented, but diminiflied: And whereas there are thirteen sur-

faces graved, it is most probable that it had only twelve; for the part which

seems the root is delineated also; and should not properly be reckoned

one, according to the usual manner of crystalline hexagons. For this
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body, which might by others be called a crystal, is here denominated as

above: Becanfe having cut and broken it into several blocks for me-

chanical uses, which shall be related hereaster, it has a finer lustre and

is harder than those brought from abroad, or found in other parts of

this kingdom, and therefore deserves an intermediate name between

crystal and a diamond.

Number CCLXVIII.

Another Pseudo Adamas weighing half an ounce, of an orbicular

Iliape, and covered with an opaque feurf; as hard as the former and of

as fine, or finer a lustre: For the opinion of artists differ.

Number CCLXIX.

A Mocoa weighing one pound, extremely rough and Irregular In the

surface, so uninviting to the fight in its external appearance, that if the

accidental breaking of it in a place where other stones were handled,

had not difeovered the inward beauty, it would not have been listed. The

beauty of this stone shall be deferibed in the phyfico-mechanical lecture.

Number CCLXX.

A Canadian, weighing three quarters of a pound, of an oval form,

cxa£tly appearing externally like raw flefh, as Caro the origin of Car-

nelian denotes; it polishes to great beauty as shall be explained in the

phyfico-mechanical ledlure.

Number CCLXXI.

Another Carnelian, being a small fragment of a much greater mass, is

only a quarter of a pound weight, of a pure amber colour without
any

appearance of flefh—The uses of this are told in the phyfico-mechanical
lesture *.

* N. B. The foregoing catalogue is given bonestly, tho’ not very regularly, (and the

crystals and agats shall be deleribed dn the physical, and phyfico-mechanical lesture) In

this catalogue, regard was had to a noble precedent the Royal Society, see their history
page nc. by the Bishop ofRochester.

-&
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, —, ...
‘ The Society has reduced its principal observations into one common flock; and laid

them up in public registers, to be nakedly transmitted to the next generation of men f

and so from them, to their fucceflbrs. And as their purpose was, to heap a mixt rpass of

experiments, without digesting them into any perfest model; so to this end, they confined

themfelves to no order of subjests; and whatever they have recorded, they have done it not

as complete fchemes of opinions, but as bare unfinish’d hlstories.
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THE

HISTORICAL LECTURE,
OR THE

HISTORY
OF THE

Phenomena of Lough Neagh,

With regard to places and strata of matter, whether Lake

or River or Springs, Land or Water, deep or superficial.

LECTURE IV.

Ad quse
nofcenda iter ingredi, traafmistere mare folemus •, ea Tub oculis posita

negligimus: feu quia ita natura comparacum est, uc proximorum irtcurioff,

ionginqua festemur: Seu quod omnium rerum cupido languefcit, quum facilis

occafio est •, feu quod differimus, tanquam fepe vifuri quod datur videre,

queries velis cernere. Quacunque de caufa, permulta in urbe nostra juxtaque
urbem non oculis modo, fed ne auribus quidem novimus : Qure st tuliflet

Achia, /Egyptus, Afxa, aliave quaslibet miraculorum forfan commendatfixque
terra, audita perleda lustrataque haberemus j ipfecerte nuper quod nec audie-

ram ante, nec videram, audii pariter et vidi &c. Plin. Epist. Gallo fuo lib. 8.

Goldfmiths that only give lhape and lustre to gold, are far more esteemed,
and in a better condition than miners, who find the ore in the bowels of the

earth, and with great pains and industry dig it up, and refine it into metal:

So those that with great study and toil fuccessfully penetrate into the hidden

recefl'es of nature, and difeover latent truths, are usually less regarded, than

those who reduce the truths, that others have found out, into systems,

Boyle’s Excellency of Theology compared with Philosophy,
In hoc gaudeo aliquid dicere ut doceam : Nec me ulla res delestabit, licet

eximia fit et falutaris, quam mshi uni feiturus fim. Si cum hac exceptione de-

tur fapientia, ut illam inclufam teneam, nec enunciem, rejiciam. Senec. Ep. 6.

La curiofite n’est que vanite, Le plus fouvent on ne veut fcavoir que

pour en parler. On ne voyageroit pas fur la mer pour ne jamais en rien

dire, et pour le feul plaifir de voir, fans csperance de s’eist entretenir jamais avec

personne, Pafch, Vanite del’homme.



ADVERTISEMENT.

THE foregoing lectures were not read, because the Gentlemen were

impatient to be made acquainted with the difcoveries. The ad-

dress therefore used upon that occasion, and Immediately before

the reading of this leCture, is printed also immediately before it. For

some readers will rather chuse to pass over the principles, or take them

for granted, than be detained by strlstness of demonhradon from grati-
fying an eager curiofity. Yet to such, the INQUIRER recommends

the previous reading of the leCture of metamorphoses, that being abfo-

Yutely iieceffary to Readers, tko’ not so, to Spectators.



ADDRESS.

Gentlemen,

TH
E honour which you are doing to the subjedls which are to

be treated in your prefence, and to the person who has under-

taken the talk, demands an acknowledgment previous to every thing else.
'

x j —O

Should this be neglected, a favourable judgment of the performance
might justly be forfeited. When knowledge is rated below its value by
many,

the fearchcrs into it fiiould highly esteem those, who pay re-

gard to their fearches. Approbation being a laudable encouragement
to human actions, it is never more so, than when it proceeds from the

opinion of the diseerning few. That which is commonly called taste,
and adorns a charadfer in one point of view, is a facility ofright judg-
ment in a particular art. The "’Fainter, Statuary and Foet, are spirited
in the execution of their works, by the taste of those, who justly ad-

mire their arts: And he who means to examine the material world,
for the arcana of nature, is happy in finding those, who may approve
his pains, else he may grow languid in the pursuit.

Such you have declared yourfelves, and as such, you are highly
esteemed by him, to whom you

have done honour; whose ambition, aster

proselfing his gratitude, is to deserve that approbation, which you have

shcvvn so prompt a disposition to give.
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LECTURE IV.

THE papers which have been written, and publilhcd in the philofb-

phical transactions of the Royal Society upon the subjcCts now

to be treated,, are a fufficient proof of the admiration which they have

excited in the minds of the curious; and are therefore a proper apology
for these Lectures; which should have been sparcd,, if former inquiries
had been fucccssful. Since every particle of matter affords a large fund

of meditation to the wifest man, such congeries of them,, in forms ex-

tremely different from the common allbciations of matter, deserve at-

tention in a fingular manner. For such rare phenomena seem provi-

dentially to be fcattered through the univcrfe, to awaken mankind from

that kind of ignorant lethargy,, which an unchangeable uniformity is apt

to occasion.

We look at the daily sun without any forprize,. and the regular re-

turns of darkness with the same unaffeCting indifferencebut such a day

as Jof.ua faw could rouse mankind to attention, and a fliort night of

eclipfe can awaken the mind to the studyof nature.

Was it common for hones to vegetate inform of plants, or for mat-

ter to be calf in pillars imitating human art; neither the pctrifications of

the Irish lake,, nor the caufcway, (a] which for its llupendous fabric, is

thought the work of giants, would have
any wonder in them: But they

being extremely different from productions in the common course of

nature,, have drawn many persons from distant parts to view them, have

excited feme to description, and feme to philosophy.

(a) The Giants Causeway in the County of Antrim, is so well Known a phenomenon, that-

to suppose the reader ignorant of it,, wouldnotbe a compliment. Seep. 2. Math.iest-
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What esteem this present attempt to philofophize aster those of Inge-
nious men, who have already tryed, may deserve, must depend upon

what shali hereaster be delivered, and your judgment upon
it. Nothing

shali be said with design to confirm or contradict, any former hypothesis
of any other person; nor stiall your time be taken

up
with arguments,

to invalidate the opinions of former writers upon.these matters; mean-

ing that what stiall be delivered .here, shali at least give the pleasure of

novelty without contentious dispute.

All the circumstances of the phenomena, "which make the subjefit of

these lectures, and were very lately difeovered, shali be fairly laid be-

fore you, together with such reaforiing upon them, as seem confident

with true philosophy, that is, with the course of nature.

It
may be proper to acquaint you in respcfit to the petrifications,

which shali first be treated of, that all those who have philofophized up-

on that subject, have reasoned without ever having been able to pro-

cure the fight of any one specimen of wood or fione continuous, except

one gentleman (d) who having received abundance of specimens and also

remarks -from the present Inquirer, was enabled to fend presents of the

petrifications abroad, to make some experiments upon them at home,

and to draw up a short treatife, which makes the last paper upon
this

subject, in the transactions of the Royal Society; in which paper there

is mentibn made of the present Inquirer, and a fort of promife for the

execution of what is now doing fej. It is hoped nothing will be found

herein, that will in any degree throw diferedit upon that gentleman’s

performance ; he had only an imperfect account of things, and never

had an ocular view of the places of production of the petrifications.
For molt of the phenomena hereaster mentioned, were difeovered since

the publication of that paper.

There being therefore no account of these phenomena hitherto given
to the world, upon real observations of the facts, in many impor-
tant circumstances, be pleased to accept of the belt, which the present In-

quirer with great iubmiffion to your judgments, attempts to give aster much

(d) This gentleman is spoken of in the lad: lecture as having excellent abilities and incli-

nation for natural inquiries.

F)Sce Addrcss page 15.
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labour, expcncc and extraordinary fuccess in his fearches. This account

will consist of answers to the following Queries.
Whether there be any specimen of wood and fione continuous, so

clear and distinCt, that there can be no room to doubt of the nature of

either ?

If there be such,, what qualities have they ?

Where are they found ?

To what cause is the production of them to be assigned ?

Is that cause peculiar to the water of the lake ?

"What kind of wood admits of petrification ?

In what time is the petrification effected ?

And in what place ?

Thefirst question admits of a dircCt answer, that there are great va-

riety of spccimens of wood and (tone continuous, so clear and dittinCt,
-that there can be no room to doubt of the nature of either: That they
are not incrustations, but transmutations, and incorporations of one into

the other (ej: For you see the table covered with them; and as you have

full liberty ofhandling, and breaking, and cutting, and chewing, and burn-

ing them, you have also full information that one part of each mass is a

firm compact weighty hone, the other is a fibrous combustible wood.

Of this kind indisputable specimens are laid before you, from yoolb.
weight to one ounce.

(e ) When the fluids of the humanbody can become bone, and in some cases become stone,
and the bones of the human body become fost as wax, as has happened to some persons
even in a living state ; and can easily be reduced to a gelly in Papins digester, when a pe-
trified crust grows sometimes on the teeth which mast be filed off: Who should wonder

at the concretions ofmatter here treatedof. For the truth of the fadl of the human body
turning almost totally into bone ; the oflified man in Dostor Barry's custody is a proof: (See
a stiort account of this in the Natural and Civil history of the county of Corke, and some-

thing also forward in this ledlure ; and for the truth of the astertion that the solids of

the human body, may become fost and liquifie, the reader is referred to Spend’ s travels,
who gives a memorable account to this purpose.

Notwithstanding all this, the world is not dilposed to believe the less furprlzing phaeno-
menaof wood becoming stone ; As may appear from the Jast book, publistied in Paris up-

on the subjest of Natural Philosophy, which are come to us w'ith a high reputation.
On parled’un lac en istande qui petrlfie, le lac Neagh en Irlande a auflii la meme pro-

priete raais ces petrifications produites par Peau des lacs, ne font, fans dome autre chofe que
des iacrustatkmscomrnc .cellcs que fait Peau d'Arcuei). histoire Naturclle, &c.

Par. M. De Bussoon, A. Paris 1749.
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The qualities of these mixt bodies are well worth your notice. The

woody part, you see, is extremely hard and brittle, and light, of a

brown colour very near resembling that of yew, which Is sometimes

found under strata of turf, which is usually cut for fire
;

it admits a plain
and takes a good polisti • apply a fraall piece of it to that candle, you

see it blaze and emit a fume; remove it, till the flame be extinguisht,
it continues red hot for some time, and falls into

very light allies, having

during the operation affedied us with a fmell, which by many is thought
very fragrant and agreeable. This fmell is excited by it in some degree,
■even without burning ; and upon breaking of the stones, from which the

wood has been separated, the same fmell will arise but in a fainter de-

gree.
It is hoped you will take particular notice of this, because a re-

ference fliall be made to it, in the course ofwhat shall be said hereaster.

All this kind of wood is not exactly of the same degree of brittleness

or toughness; some of it has been found of that degree of toughness,
which some kinds of wood have, which are used in human tools. But

the application of this to such uses, would not be easy ; because the

largefl portions of it hitherto found, did not exceed those blocks, which

arc at present before you; which being irregular in their shape, may be

befl denoted by their weight. One of those blocks which is entirely
wood, is 3olb. fdj weight; the other although weighing solb. prin-

cipally upon account of the stony part, may not have so much wood,
and the rest have still less. Yet several tons weight of it have been raised,

but commonly in such broken lumps and thin flakes, that they are only fit

to make fuel for fire : For which use they are excellent, being in duration

equal to pit coal, and in pleafantness of burning preferable; because

they excite a fragrant fmell. This fuel is almost fit for use the moment

it is thrown up from Its bed, at mod it requires only one dry day to

render it so. The rcafon of which is, that although it lies in a wet

bed, yet it may
be observed, that the inner part of the wood is osten dry;

or appears so, even in that bed; as well as the stony part, which may

immediately upon being taken up, be comminuted into a dry powder,

as well as split like timber, by means of those hammers, which, you see,

.arc made in the forms of wedges.

(aQ See Number XL. Lect- 3.
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This splitting quality of these stones is univerfal, unlcss the knottiness

-of the timber, of which they are formed, occasions sometimes an ex-

ception: But the aptitude to cleave is not alike in all; you see two blocks

there which wefe once continuous, weighing io6lb. that took at leaf:

forty strokes of a 16]b. fledge before it split; jffJ others split with the

fourth part of the labour. In that specimen it is worth while to offer
ve,

that the wood seems interwoven with the stone, in the very heart of it,

lying on the outfide in large flakes capable of being chopt with an ax.

If an attempt be made to break these stones transverfly, it will be found,

extremely difficult, as it would be to cleave wood cross the fibres. It is

prefumed you will not take amiss the transeribing of a pastage from Dr.

Hook, relative to the purpofc, but never yet applied to it.

“ Having taken, fays he, the bell piece of lignum fossile that Doctor

En T the donor had ever seen, I found it to burn in the open air, al-

most like other wood, and instead of a refinous fmoak it yielded a

very bituminous one, fuelling much of that kind of fcent. Cutting a.

small piece and charing it in a crucible with fand, I found it infinitely,
abound with a smaller fort of pores, only observablc in wood, so re-

gularly perforating it long ways, and so thick, that breaking it acrols

I found it like an honey comb. As to the bigger fort of pores also

observable in wood, I could not find that it had any. So that what-

ever was the cause of its production, it was not without thoje small

pores which we have only hitherto found in vegetables; and com-

paring them with the
pores

of charcoal, made with several other

kinds of wood, I find it resembles none of those, so much as fir,
to whieh it is not unlike in grain also, and several other properties.

“ This wood Is got in Italy, in the province of Umbria, now the

Dutchy of Spoletto, in the the territory of Todi, anciently called

Tudor ; and between the two villages of Collefeco and Rofaro, not

far from the high way leading to Rome, found there in greater quan-

tity than elsewhere.

This lignum fossile appears, by what the Doctor fays asterwards, to

be a kind of (tone In the seeming form of wood
; for he proceeds thus.

(f) Number IV, Lest. 3.



Hiftorical LECTURE IV.88

“ Whatever is by some, who have written of It, particularly by
Francifco Stelluto, who wrote atreatife in Italian, which was printed
at Rome in 1637 affirmed, that it is a kind of clay or earth, which

in trait of time is turned into wood, I rather fuspeit the quite con-

trary, that it was at first certain great trees of fir or pine, which by
some earthquake, or other cafualty, came to be buried under the earth,
and was there aster a long time’s residence (according to- the several

natures of the incompassing adjacent parts j either rotten or turned in-

to clay, or petrified and turned into a kind of stone ; or else had its

pores filled with certain mineral juices, which being flayed in them,

and in trail of time coagulated, appeared upon cleaving like small

metalline wires; or else from some flames, or fcorching forms, that

are the occasion ostentimes, and usually accompany earthquakes, might
be blasted and turned into coal ; or else from certain subterrancous

fires, which are affirmed by that author to abound much about those

parts, are by reason of their being incompafled with earth, and so being
close from the diflblving air, char’d and converted into coal (sJ,

(j) About a year past the Author employed a gentleman, just returned from his travels,
and whole acquaintance in Italy was frelh in memory, to write to a curious person there,
to fend an account of this lignum fojflle,

and also a specimen ; but no answer has been as

yet returned.

What Dostor Hook fays elsewhere, may be related here also.

Thus osten have been, and are still daily found in other parts of the earth, buried below

the present surface thereof, divers forts of bodies, resembling both in shape, substance and

other properties the parts of vegetables, having the perfect rind, or bark, pith, pores, roots,

branches, gums and other condimentparts of wood, though in another posture, lying for

the most part horizontal, and sometimes inverted, and much differing from that of the like

vegetables when growing, and wanting also for the most part,, the leaves, smaller roots and

branches, the flower and fruit, and like smaller parts, which are common to trees of that

kind, of which fort the lignum fossile which is found in divers parts of England, Scotland,

Ireland, and divers parts of Italy, Germany, the Low-Countries, and indeedalmost in
every

country in the world. Hook’s posshuraous works, fol. p. 288.

The wood and'petrifications which are part of the subjest matter of these Lectures, are

cot included in Dostor Hook’s remark, tho’he mentions Ireland. And p.297. the same

writer fays.

One instance I cannot omit, as being the moil observable of any I have yet heard of,,

and that is, Dr. Caflle’s relation of a certain place at Alpsby in Bedfordlhire, where there

is a corner of a certain field, that dothperfectly turn wood, and divers other subfiances in a
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Thus from the Doctor’s manner of accounting for this phenomenon,

It appears, that this lignum fojjlk might, in different ways of considering
it, cither be called wood or llone : and in this to be similar to several {tones

found about our Lake, some of which lie before you, and pretty nearly
answer this dcscription, and were the usual speciraens heretofore pro-

duced, and of which it is common to make whet- {tones.

You see how easily they cleave In the form of wood, what evident

marks and vestigia of wood appear in them; The fragrant fmell also

upon burning is another circumltance, common to the petrifications of

Lough Neagh, and the lignum fbffile of Italy. Whether the fmells be

xactly the same, can not easily be said, without an immediate compa-
rifon ; but in as much as the Doctor fays, the fmell of the lignum foiliie

is not refinous; no more is the fmell of these, yet it is a strong fmell,
when the wood is burning in a large quantity; and a faint fmell of the

same kind, when only hone is burning; and perhaps this is the fcent of

very ffiort time into stone as hard as flint and agat. A piece of this kind I faw affirmed to

have been there buried, which the person that had buried it, had flrot friaall ffiots of lead

into; the whole substance of the wood, bark and pith, together with the leaden (hot itfclf,
was perfectly turned into a stone, as hard as any agat, and yet retained its perfeit (hape
anti form

; and the lead remained round, and in its place, but much harder than any iron.

To this account may be annext, a palfage from Kircher, in his Mundus Subtcrraneus,
lib. 8- Sest. 2. Cap. 6.

Aqua sparta 50 milliarium intercapedine Roma diffita vidimus certum quoddam terrae

genus, rude admodum, et veluti quibufdam arborum corticibus oppido exasperatum, quibus
remotis, in terrse duriufculte et nefcio quo Isevore splendoris venam incidimus: Atque
hanc aiebat, effe terram, ex qua Roms conficerentur pretiofe tabula.

Nullum hie arboris aut rami petrefadli vestigium fed terra prorfus videbatur; qus intra
terram nonnshilmollior, aeri tamen exposita prorfus in iigneam subffantiam indurefeit; ita ut

non fecus ac aliud quodlibet lignum facile dolari polirique ebeni ad inffar pofiit Natitarc
nefeiunt —Flammam non concipiunt——Vcrbo, neque terra est, neque faxum, neque
arbor itaque olim hasee fuiffe arbores, videtur cujus signa pervetufli cortices fat superque
demonstrant in fodina übique paflim obvii, non tamen fucco aliquo lapidifico in petram in-

duratas, fed fucco aliquo peracri et mollificante in minutiffimas partes diffblutas, quibus
terrestre lutum, cujufcunque id tandem generis fuerit intermistum ac interfluum particulas
minimas arborum diffolutarum in unam maflam terreno-ligneam contraxerit, ita ut ncc

purum lignum, neque pura terra neque faxeum quid dicitpossit.
No other remark fliall be made upon

this extraordinary account, which Kircher gives, but
that the phsenomena treated in these Ledhires, are extremely different front the matter he

deferibes, which is neither terra, nor faxum, nor arbor. For the specimens of these phse-
nomena, some wood, some stone transformed from wood, some partly wood indisputably,
and done indisputably in different parts of one continued mass, some an intermixture of
the two kinds of matter, as it were, ingenionfly woven together.
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bitumen (tJ which he means*. This fmell Is generally thought pleafantr
when it is in a final! degree.

There are therefore before you two kinds of hone, both of the class.

of petrifications..
I, those which appear to the eye to be now woody, although they are

really stone;, and are generally white in colour, porous and compara-

tively lighter than other hones,, cleaving easily lengthways,, grinding to at.

smooth fur face,, so as to be fit to whet knives, and never yet found with

any wood continuous to-them,, and commonly found in small pieces.
11., those which are large,, harder,, and more weighty, black inter-

nally and externally,,, found lately in many instances with much wood
up-

on the surface, and also with a, good deal of wood intermixt with the

inward parts of the stone..

The properties of both these kinds are. They cleave like wood, .they
contain abundance of fire,, as may be proved by uling them as flints,,
and rubbing one upon another,, even when they are wet; and they bear

the fire furprizingly: For although they are easily made red hot,. yet

they neither burn to lime nor vitrify. And it mull not be omitted to tell

you,, that those of the heavy black kind,,, when burnt in the fire, become

white and light, and cleave easily,.. being made thereby like those of the

first kind, and also capable of imbibing a great deal of water ; for the

internal wood being confumed,.leaves many cavities for the water (u),.
Besides thesetwo kinds, it may be proper to point out a third species of

mixt matter, which is sometimes found in the private chambers of these

hones, to wit,, stiining spangles of a sparry substancc, Jo intermixt with

wood, as to appear to the eye through a magnifyer,, like beautiful?

rocks of crystal: And some of this matter collected into clustcrs of cry—-

stals, have such beauty to the naked eye,, as. to be thought by some to

deserve being set in gold*. A beautiful specimen.of this kind, with a
.

(i) The Inquirer is not so well acquainted with the properties of bitumen, as to judge

accurately in this case, but Boerhave fays, Chem. 3 1 London 1735
* Petrolium is expreffed

• from meltedbitumen ; drops down the rocks, is exceeding thin, very light; of a fetid

4 fmell, and perfestly inflammable&c.” This liquid is osten called bitumen, tho’ they

differ in colour, fmell and transparency.. The. fmell therefore of bitumen may be the fmell.

which here is. called a fragrant fmell; since a bituminous fmell is different from the fetid-

ferell of Petroleum..

(a) See Number GLI. Lest. Jllr
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finall piece of found wood passing in a straight line through the cluster

of crystals,. was presented lately to a gentleman in Dublin, who is fedu-

lous in all forts of inquiries into nature.

Two of the questions being thus fully answered, the next question is,

where arc these specimens found I

In order to answer this fully to your fatisfastion, it is necessary to lay
before you a map

of the lake, in which it is not requifite to give the

strist dimenfions, but only such from common repute, that
any future

inquirer may- certainly find the places, as any traveller may find a great

road through a country, from the honest information of one who went

before him. See GrierfoiPs Map, Plate 5. Lest. 4.

From (z) which is the boundary of the County of Ardmagh, to (h)
the mouth of the river Ban, being 21- hours riding, there are variety of

shores,Tand, hone and bog. From bto c being half an hour * partly

Ifony, partly Tandy.. From fcj the black water and the boundary of

the County of Tir-Oen, to fdj the boundary of the County of London*

Derry, being three hours, the fhorc is fand, hone and bog. From (dj
called the river of Balinderry or Coah, to (e) the river Moyola being
one hour, the shore is for the moff part gravel and iron ore. From

fcJ the Moyola, to (£) Toom, the boundary of the County of Antrim,,,
and the common discharge of the lake called the lower Ban, being half

an hour, is partly Tandy, partly a plafhy wet shore; from a mixture of

fand, clay, and the water of the river Moyola and lake. For here they
mix. From Toom to (g) the river Main three hours, half gravel, and half

extremely rough, and impossiblc to be rid close to the water.- From (gj
to (h) the river of Antrim one hour, partly inclosed in a deer-park, and

not examined, partly a very fine strand ; from (h.J the river of Antrim

to (\J Camlin or Crumlin river, two hours, moff part good riding, yet

many loofe hones are fattened upon
the shore, and the banks much worn

with, water ; from (\) to (k) the river ofGlenevy, being half an hour,

all fand. From (k) to (\J Portmore park two hours, being a rough
shore admitting one short space of fand ; from (\) to (a) which includes

asmallspace of the County Down, which just touches the Lake; together
• t

* If the distances denotedty the time of riding, do not seem to agree with the map ; it'

fliould be remarked that this and every other map of Lough Neagh, are exceedingly inac-

curate, and that the Author of these Leflures did mean to give the public an accurate

map of the Lake, but could not do it without an encouragement greatly exceeding tire
pre*

sent ooeasure of generality, .
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with the remainder of the County ofAntrim, being two hours, the fliorc

is in some places rough Hones, in others bog covered with fand.

The Lake has two istands with stone buildings in them: For the

small Lake, called Lough Beg, north of Toom, as commonly reckoned

part of Lough Neagh, is not in the furvey. That Lough has an istand

in it, and the ruins of a church; that istand was once part of the main

land. One of the istands of the great lake is a league from the flrore, the

other, one third part of a league, and are evident prooss of the incroach-

ments of this lake upon the main land ; For tllefe houses were certainly
built when the grounds they Hand upon, were contiguous to the main land.

This great body of water covering about an hundred thousand acres,

and formed by the influx of eight rivers besides frnall rivulets, may be

determined to be of modern date; by modern being meant, any time

later than the general formation of fcas and lakes, when this globe un-

derwent a conliderable alteration at the general deluge. For it is
per-

haps the lhallowest lake in the world, of its dlmenflons, being accord-

ing to the account of navigators upon it, not more than eleven fathom

in the deepest place. Whereas the lake of Geneva has been tried with

four hundred fathom of line, without proof of the bottom being reacht;

Surely in a course of some thousand years, floods might have worked

deeper than eleven fathom, which does not exceed the height of an

ordinary church steeple.

Bcfidcs the evident prooss of its incroachments just mentioned:

The discharge at Toora being very liable to be choaked with fand is

(</) In a pamphlet published in the year 1738, concerning the lowering the water of this

Lough, there is the following remark which is to the present porpose.

i have not mentioned the rapid river Claude near Portglenone, because it falls not imme-

diately into the lough itself, but enters the lower Ban near Portglenone, and there being
obstructed in its course towards the lea, by the very deep water near Portna, it is driven

backward in timeof floods- Besides as the course ofthe lower Ban runs towards the north,

and the north wind that blows against them is osten flrong, and in the timeof poor Richard

the second, when he was in Ireland was so long northerly, that he had not a poll from

England in six weeks aster that the Duke of Lancaster was landed, and his subjests in arms

against him, this northerly courfc of the wind blows the water backward in so flrong a

current that if any one throws either a flick or any light thing upon the water, they will see

it fwim upwards against the course of the river, till it be out of fight. I will alk now what

becomes of this vast quantity of waer which comes into the lough and is Ibid there, and
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always occasioning a delay in the flux of its water, which raises and

extends its surface. And the violence of the waves tears and rends the

banks, whether of turf or clay: But the former of these seems to have

been the kind of matter which at first made the common bafin of all

the rivers. For there are very good realbns to incline any one to think,
who conflders it attentively, that the great bogs in the County ostir-

Oen marked (<7), and those of the County of Ardmagh marked (if), and

that of the County of Antrim marked (“u), were all once one continued

bog, with some istands of firm land, and perhaps small stagnant inter-

sperfed lakes. For of this kind the great bog (/) Is at piesent; having
raised tracts of arable land in it called istands -jr containing thirty,
forty, fisty, and fixty acres,, and small lakes of one acre of water and

more, to the size of one which Is four miles round,, called Lough Gullian.

Seeing that it is generally and not unreasonably supposed, that all

bogs of turf have springs under them *, it flrould seem likely, that

this lake flrould abound with springs: But on the shores and neigh-
bouring Lands, although diligent inquiry was made concerning them,

very few were found, and hardly any that kept their fluid slate during
the hard frost, in the year 1740, except one small spring marked (x),
and another of chalybeate water, marked (jy). There is a remarkable

well marked (z), called cranfield, and mentioned in the Philofophic
transabtions under the name of Cranbourn, with a superstitious account

of brown crystals, growing there in a night’s time, and that only on

perhaps never runs out. Without answerlng matters of fast with philofophical conjectures,
it hath made the lough itself rise and spread, and fill itself with fand-banks, till it Hath /poll-
ed its own navigation, and not only incompafied one church, that of Ballyfcullin, and

drowned a great part of the parifii, but has covered great trasts of other rich land,
that once adorned it with those noble oaks and firs that we now fifii out of it.

One filherman that had removed his house twice, and was forced to move it again,
complained, that he knew not where he might set it, for the Ban followed him. See an

answer Lest 6.

f They are called Derry with some additional word in composition. Derry in Irilh

perhaps from fyvt an oak, signifying a planted piece of ground incompa/Ted with a bog.
Innis in Irish signifies a pieee of ground incompa/Ted with water. London-Derry, In-

nis-lkillen.
* Although the top ofa mountain called the De vi l’s b ix, in the County of Tipperary,

be a solid rock to a considerable depth of pebbles cemented, yet it has a tegumentof ex-

cellent turf about two seet thick, without any appearance
of pofiibiiity, of being produ-

ced by springs, but with a fair probability of being produced by the roots of heath con-

stantly growing there..



May eve: Large specimens of these crystals much resembling 'brows

fngar candied lie before you; they were found two miles from the sprina,
growing plentifully in the clests of a rotten rock, and also in the fod

which grew over it, from which it seemeth probable their growth was

pretty quick: For the fod appeared to be a late collection of dirt and

grass. Diligent inquiry was also made concerning springs under the

water of theMake; one person of no great veracity, affected,, there were

places unfrozen in the winter 1739-40.
1 hefe crystals Mr. Boyle takes notice of in his treatife of Gems-,}

where he fays, e there is a lake in the north of Ireland, which supports
filh as wrell as other lakes, when nevertheiess in the bottom of it are

rocks, to which adhere manes of beautiful figured substances in clear-

ness and transparency imitating crystal; a present of which the chief

proprietor of the lake had sent him with a promife of more.

Concerning these cryfials, more fliall be said hereaster.

But it is time now to answer the quellions concerning the places
where the speciinens of petrification have been found.

Having given a description of the lake, together with the distances

computed according the common rates of travelling, be pleased to call:

your eyes upon that point which lies on the fouth easiern side, under

the title of Ardmore point, close upon the great bay called Tradubach.;

There was the first specimen found of indisputable petrification, weigh-
ing about twenty eight pound, partly exposed to the air, and partly
in clay, within ten yards of the water of the lake, and which had been

a short time before covered therewith. Its fituation was such as to ren-

der it easy to suppose that it had been rolled thither by the winter florins.

For large mafies of other matter heavier than water, are frequently seen

upon shores of the lake to which they did not belong, their native beds

being some miles did ant, particularly lumps of turf bog, some ton

weight. For water deducting from all bodies that lie in it, and are

specisically heavier than a weight equal to that of as much water, as the

surface of the body could contain, (that is, by ballancing so much of the

•weight it is equal to a deduction of so much, so long as the bodies

continues in the water) the overplus, weight by which the body finks.
Is but a final! refinance to the violence of waves, which may roll them

fiither and thither.

94 Hiftorical LECTURE IV.
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The shore of Ardmore point is rough, abounding with round hones,
which render It unpleafant, but not impohible to be rid. ’Tis nearly
of the same kind for two miles northward; but as, far to the fouth is

altogether a bed of turf or pete, covered unequally with the fand of the

lake, where the water having eahly walked away, the fost yielding sub-

liance of the turf throws up a deceivable covering of fand.

Although diligent fearch was made along this shore for specimens,
and many little fragments were found, yet none with wood continuous,

except this one, till two years asterwards; when three large hones of

the same kind, were found in the water near the fituation of the frit*.

Whereas former Inquirers have lest upon record, that the mouth of

the black water and neighbouring shores, were particularly remarkable

for productions of these petrifications. It was proper to examine those

places accurately; which was done, yet nothing curious found. And

to come direCtly to the purpose, the entire encompassing shore of the

lake was carefully fearched without fucccss, from the former point, to a

point called Ahaness, in the County of Antrim.
i 7 j

-

This place seeming to be the forge, where these materials receive part
of their form, deserves a particular and accurate description; Because

future reasoning concerning these productions, muh in a great meafurc

depend upon It.

Ahaness is half a mile fouth of the mouth of the river Glenevy, and

the shore between them is fandy, it Is three miles north of Portmore

* The letter of a very worthy Clergyman, who employs his time usefully in religion and
and hulbandry, is to this purpose ; who at the requefl: of the Inquirer, dug a pit in a part of
the shore which was not examined accurately before.

Ostoberp, 1749.

A pit was digged five yards from the water of Lough Neagh on Tradubach bay, in the

parish of Sego, and County of Ardmagh, nineteen seet long, nine seet broad, and nine
seet deep.

At 11 inches from the surface, a piece of petrified wood was found in red crumbly
clay, some small pieces of black wood, some common fiones, some lime {tones.

At 22 inches from the surface, more black wood than before, clay, part red, part
black, crumbly and hard to dig.

At 33 inches, a greater quantity of black wood, and larger than before, black mouldy
clay. Erom 3 seet downto 8 seet, a few small pieces of black wood, very few common

hones, black clay as before, at the depth of 8 seet from the surface, the largest piece of
wood was found; 9th foot, the same fort of black clay, quite dry, not the least appear-
ance of water throughout. J. Carrol. Compare this la/i remark with page 98.
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park, markt (1) ■f', and the fliore between them is for the moh part rough,
except in one place for five hundred paces it is fandy and pretty deep ; The

part immediately adjoining upon Ahaness, is a surface ofyellow clay covered

roughly with hones. The bank over the fliore from Portmore to Glenevy
river is high, from seven to twelve seet in different places, and Is a stiff

red clay; the appearance of k being perpendicular in some places, with-

out any plants growing upon it, denotes the violence of the water of

the lake in winter floods and florins; which have waflied away all the

surface of the earth, between it and Ram’s istand (5), which lies about

one league from the fliore; but was certainly once part of the main land.

At Ahaness there has been raised from time to time, above two ton

weight of hones, with wood continuous to- them, one of which weigh-

ing 1501b. Is deposited In Trinity College, near Dublin spj ; and seve-

ral frnall fragments of extraordinary rarity, got by breaking the large
hones, are deposited in the Univerfity of Cambridge, with the Wood-

wardian profeflbr of the knowledge of fossils (q). A collection of the

same kind and value, is also presented to the learned Dr. Richard Mead,

and may be seen among his rich and judicious collection of rarities:

The receipt of these was acknowledged ha a very handfom manner, by
letters from the Uuniverfity and: DoCtor Mead (r).

these specimensj with what lie before you, lhall be vouchers, not only
for the fact of petrification, but also for a good deal of that rcafonlng,
which fliall hereaster be used rin order to make which as conclufive as

possible, every circumhance of the place, wherein these heterogene
wood-stones are found, must be minutely related.

The bank at Ahaness is twelve seet high, between the bottom of

which, and the lowch water mark in fummcr, there is a space of about

ninety seet, which space in winter is fomctimes covered with water.

Upon- digging a pit in this, place ('of which there are several made)

•f Grierfon’s map. foj OtherwHe called Innls Garden.,

(p) This specimen and petrification first found, were presented to the Univerfity near

Dublin, the first found specimen was fixt in a frame of holly u There was also presented.

at the same time, a very curious frnall specimen, which the Rev. R. Difney, T. D.»

in the receipt which he gave for the whole as Librarian (there being some books also

presented at the same time) promifed to- have framed and glazed for preservation’

(</) See the letter from the Univerfity of Cambridge, in the address prefixt to this,

book.

(r/ See letter from die Univerfity and Doctor Richard Mead* in the Addrcis
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The upper stratuin of matter Is red clay, three seet deep, the second

stratum is stiflp blue clay, four seet deep, the third stratum is a black

wood, lying in flakes four seet deep ; the next stratum Is clay. From the

top of the stratum of wood to the surface of the earth is seven seet, and

before the water of the lake incroached so far
upon

the land, it was

nineteen seet, which is necelfary to be remarked, in order to account for

the form in which this wood lies. For it has no intermixture of the

neighbouring strata with it, nor has it
any

void spaces as should be found

amongst timber thrown in a heap, unless some incumbent weight should

so press the mass, as to reduce the round form of trees to a flat, and

thereby fit them so exactly together, that they may appear one solid

uniform mass; or so press the small boughs with their leaves into the

interstices, as to give the
appearance of one solid homogene mass.

In many places of this mass, the leaves of trees seem principally to be

prefled together, so as to form matter of the visible appearance ofwhat

the workers in leather call Jump, being thin parings so united by
preflure, as to become fufficiently firm for heels of fhocs.

For the wonderful effects of constant pressure (tho' the pressure be

not great) shall be demonstrated in the next lecture.

Such a kind of appearance this stratum of wood has; it is one uniform

mass capable of being cut any way with a spade*, tho’ more easily with

the grain, and breaking thereby into small flakes, may
be thrown up

to be fuel for fire : It has evident marks of violent collision or pressure,
as may be seen in the specimen before you; where the fibres of some

are squeezed up
into a complicated duller, as if a man should squeeze

end ways in a vice, a short piece of hempen rope; or laying a longer
piece upon two planes almost contiguous, should by a pressure from

above, suddenly bend the fibres and force them out of their usual di-

rection, a little way into the aperture below, and perhaps tear some of

the fibres; (e) which remark will appear to be of singular use hereafter.

The flaky parts, upon close examination, seem to contain in them small

boughs, and are themselves principally made up of leaves very closely

prest together. Sometimes this wood will not easily break, and in that

case, requires the aid of some other tool to separate it from the mass,.
which, if carefully done, may afford a block of two, three or four hun-

* fossil wood is osten fost in the earth
,

and

grows hard and tough in the air.

fej See Number XXVII. Lest. 111,
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dred pound ; which when examined, are found to consist more or less

of stone :
One of them at present in your view, is about two hundred

and fisty pound weight.
Here and there is found small congeries of white clammy matter,

much of the appearance and confidence of thick cream, or. liquid and

grumous chalk, not gritty, tastless and easily dissolving in the mouth

aster chewing; perhaps it may not be improper to call it lac-lunae. For

when it is dried, it becomes a white substance, with a small degree of

cohesion, like very brittle chalk.

It is not easy to examine the wood In these pits, so as to Judge of

the grossness of the timber which makes this stratum: Because they are

so compressed together, that no distinction can be made. The appearance
should at first incline one to think, that they were an heap of chips
with a few blocks of gross wood thrown in amongst them. The in-

flux of water at the time of working, is another difficulty in this in-

quiry. Nor is it easy to determine whether this water be a real

spring, or the water of the lake which is some seet higher than this

stratum, and not many seet from it. For although the stratum of clay
immediately above the wood, is seemingly tough enough to resist all

penetration of water (as the working peasants well know, who press it

with their seet into holes, when the water flows upon them in a dream,
and thereby stop it for some time,) yet if this bed of clay has any open

passage any where in tire neighbouring lake, the water may easily flow

In, and afterwards insinuate itself through the layers of wood: For

although the inner part of a large hard log seems immediately dry, when

taken out of its bed, yet the surface is always wet. It is probable that

this water is no other than the water of the lake
; because, were it that

of a spring, perhaps somewhere on the shore in the neighbourhood, it

would burst out and shew itself, but no fountain is observed to be in

the neighbourhood.
It must not be concealed that this stratum of wood, docs not seem to

keep an exact parallelism with the horizon, but towards the land seems

to rise higher, in so much that at the bottom of the bank, at an height
to which the water of the lake never reached, this, ligneous stratum was

observed, and in it a petrification of same pound weight, which should

have been taken, if there was not danger of bringing down twelve seet

height of clay upon the workman’s head*
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The qualities of this wood as to burning, cleaving, and bituminous-

smell, have been already taken notice of, and need not be repeated (f).
And as to the extent of this stratum of wood, you may as well judge

of it from the map as from the land: For it Is certain, that it is continued

under the clay bank into the land, and under the water of the lake the

contrary way;
how far it extends along the shore, may be tried by

Others, to whom the expence of digging will not be burdenfom: Ex-

periments hitherto made, do not take in more than a hundred seet. But

that it extends under the lake a confidcrablc distancc, or that there arc

strata of the same kind of matter, a considerable distance from this place,
under the water of the lake is plain, from the finding of specimens at

twelve miles distance from it. For the promontories, which project

put into the lake, called by the neighbouring inhabitants points, would

in all probablity interrupt the rolling motion of any hones from Ahaness

pit, to places on the same side of the lake. Therefore the specimert
found first at Ardmore point, w'as the property of some other pit, which

perhaps lies out in the body of the lake; and the finding of three large
specimens asterwards. In the water near that place, i§ a good proof of

tills. For the Rev. Mr. Carrol, a very worthy Clergyman mentioned*,
who lives near Ardmore point, and has a curious disposition to scarch into

nature’s works, confidently with his clerical employment, which he has

for many years attended with diligence; not only found some specimens,

in water, of petrifications with wood continuous, having fearched at the

fequest of the Inquirer, along Tradubach bay; but also digging to.

the depth of nine seet, gave an account by letter, of his having met

with some lumps of mixt matter of the same kind
;

but he did not ar-

rive at any
continued stratum of it in the manner deferibed at Ahaness;

perhaps he did not go deep enough, or perhaps the stratum lies under

the water, where it is not easy to get information. That a stratum

lies somewhere in the neighbourhood is probable. For one specimert
he found in the water, was two hundred weight; and being fiat, could

not have been rolled far. For if it had, the astion of rolling would

have altered its shape, at least have worn off the wood : But it had a

great deal of wood in the surface.

(f) See from Number G. to GLIIX. fiest, lIL also page 86, 87. * See note page35.
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It is still of more importance in determining this to observe, that the
stratum of wood at Ahaness lies seven seet below the water, and could
not have any part of it rolled into the lake, till the seven seet of clay was

firii washed away, but that still remains as a barrier between it and the
violence of the water. There are therefore strata of this matter in the

body of the lake, made bare of all superincumbent strata of dense mat-

ter, and therefore liable to be diilurbed in florins. Even at Ahaness
if a fair experiment was made at a difiance from the shore: Where the
water is more than seven seet deep. There is little doubt but that

many
specimcns might be found. But to proceed in deferibing other places,
where specimcns have been found.

Observe Grendemen in the
map the river Camiin, about two miles

distant from Ahancss: Ijpou this river about one mile from its mouth,
was found the larged specimen of these petrifications: It weighs bpalb.
and being too weighty for a table and unmanageable, it is placed at the
outfi.de of the house (g).' If the fragments broken from it, of which here
is one, be added, its weight was more than yoolb. It is intirely ffone

without, and this fragment of it shews that it has a great deal of wood

within. It was found under a bank six seet high, and almost buried
in gravel raised three foot above the surface of the river, when the

water was low : It appears like an old flump of a tree, and was found
in the possure of growth; Care was taken in railing it to observe

nicely the bed in which it lay; but nothing fingular could be fecn: It

had no roots extended from it, nor the
appearance of any In the gravel

decayed or petrified. This was not the place of its formation (hJ ;It seems

to have been rolled thither by some violent flood from an higher part, of

which violence the banks in many places give evident prooss: And the

lake is no way concerned in the production of this specimen ofpetrificati-
on, for it could not move against the natural course of the water. There is

therefore some bed ofpetrification higher up in the river Camiin. Search

fif) See Plate 3* fronting Lest. 111. And description, Number I. Lest. 111. also
advertifement Ledh 111,

(h} 1 hisspecimen is
very extraordinary, and perhaps the mod curious of any in the

world, one equal to which
may perhaps never be found, even at the Lake which is so fa-

mous for them ; and of which, a gentleman of letters, wealth and extenfive acquaintance
in the world, said, heknew places where it would be purchafed at a hundred guineas. It
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was also made for some large stones of this kind, upon
the river Gle-

nevy, but the fands having covered the places where reports say they

lay, no difeovery was made, and therefore all remarks may be spared.

is at present kept in a large oaken frame, whereby it may be conveyed to any place without

injury, and that foreigners unacquainted with the Englhh language, might be acquainted
with it, a short description of it was printed in the following form, and sent abroad with a

copper plate of it annext thereto.

In gratiam extraneorum,

SPECIMEN LIBRI

Qui infcribitur

LECTIONE S

In Philofophia Naturall, quibus fundari potent Ratiocinium, quod respiciet Petrificationes,
Gemmas, Grystallos, et Qnalkatem Sanadvam Lacus NEACHI in Hibernia.

multa INQUIRENTI
forte fortuna occurrebant, quse antehac

frustra quaefiverant alii, iique rerum
*

nova-

rum avidi; SPECIMEN operis delineatur,
utii, quibus cordi sunt istius modi studia,
Propositi Fautores fiant.

Divitibus et Doctis, qui volunt et qui pol-
lent, opus est Philofopho in arcana Naturae

impenfe inquirenti; quorum gratia, pra’cipue
qui Linguam anglicanam parum, aut neuti-

q.uam callent, Descriptio molis Saxo-lignese, ■
-Sire, et Verbis, aliquo modo exhibetur. Trx

Multis, quorum continebit Syllabum in lu-

eem jam prodkurus Liber, profertur insigne I
illud Saxo-ligneum Specimen ; ut pote quod
apud posteros duraturum stabilibit veritatem,
aliis forfan, minoris pretii et ponderis, amistis

aut perdkis ; adeo imitatur aurunx, cujus pon-
dus est valor.

aa as ’anaiah's, potiufve MOLES

S AXO-LIGNEA ad profunditatem quo-
jrimdam digitorum insigniter lapidefeit, ig-

* Nevil, LLhuyd, Smith, Molyneux&c. vide a£b Eru-

Philofojhica, Titulo Regaiis. Societatk-

ni% plus quam Scintillas ehalybe pcrcusta,
queen valde content, emktens, lignum intus

reconditum mollius quam pro more ligni ha-

bet. Fragmentum enim G. D. (dute enira

sunt facies ejuldem fragminis fecundum mo-

dulum digitorum exaratse) ex apice Molis,
magni non fine vi diffistum, ex ligno, lines

b c. seque ac lapide alibi constans, argumen-

tum est, lignum intus in corde Molis latere ;

cujus copiam, rimando vulnus a cultello, primi
spestatum admisti acquirebant. XES signatura
A (una facies Molis Saxo-ligncre, cujus al-
tera B) exprimit pondus, testimonio magi-
stratus, cujus erat in Emporio pendere ros

mercales. Color est albus aliquantulum fla-
veseens, quoniam forfan in Sabulo, quo re-

perta est, diu jacuiflet ; eujus adhue cernuntur

calculi, per fcabram superficiei partem, cellu-

lis, velut malleo fixi. Materia veto ita co-

lorata craffitie hodiernum non excedit mone-

tae argenteae Denarium, reliqua
nigrefeit, praeter quod quibufdam est cserulca

locia- Atque ita fe habet in aliis. Plurima

enim petrificationis Specimina in superficie
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bestdes these places, there are others too numerous to be mentioned

particularly, wherein petrifications are found, that is, those of the white

light kind, which never were seen with any wood continuous. It is

common to find them
upon the shores, such as are all stone and of the

white kind, and the general remark upon them is, that they have the

marks of an ax upon them. But this last circumstance is a good argu-
ment to prove,

that they are no more than the heavy black Tlones car-

ried from their native beds, and bleached by the sun, aster being well

walked with water, so as to lofe all their w
r ood. For the wood of

Ahaness pit, is frequently observed to break cross the fibres in so smooth

a manner, sometimes Hoping, sometimes transverfly, as not improperly
to represent the efledl of edge tools.

The wood when petrefied, has osten a surface similar to these smooth

rranfverfe fe<stions, but it is probable the wood was first broken into

this form and petrefied aster; because it is not easy to break the stone

cross the fibres, into these smooth surfaces.

terree jacentia albo gaudent colore, a creta

non multum abludente, pauca vero casruleo,

praTertim fi aspergantur pluvia : inius nigref-
cunt: Si conterantur Specimina, pulvis Hunt

(ulcus, atiquandosubalbidus, et inter conteren-

dum, odoremexcitant fenfationi gratebalfami-

cum, et fibimet ipfis forfan peculiarem.
Inventaest hsec Moles Saxo-Lignca, duo

-railSapafloum aLacu, juxta fluviutn.CAM lin,

fupra vero aquae superficiem in ripa ties circi-

ter pedes : Supra hanc materia perpendicula-
ris fabulofa, tanquam Ripa fupra Ripam, vel

agger quidem videtur; attamen ell stratum

rnateriae antiquum, minimeqne fastitiura, gra-

mine, prseter facieni fex pedum verfus flilvi-

um, baud tenuiter vestitum. Facies Ripee
quail nuper aeri oculoqueexpostta, nulla gau-
det herbarum Ipecie. Circa molem vero

Saxo-ligueam, cujus pars aliqua prominebat
in Ripa inferior! vestimentum erat tenue gra.

mineum.

MOLES heec, neque truncus neque radix

Arboris, utriufque vero particeps, vegetationis
habuit poiituram ; prout marcidee arborum

partes locis preefertun cespuitiis fepiflitne cer-

nuntur, radix fcilicet subter terram, pars ad-

modum fcabra trunci in acre. Nulla autem

erant vestigia radicum fefe undique extenden-

tium, pro more aliarum arborum, neque ulia

indicia molem hanc, dum arbor suit, ibi vita

frui vegetabili. Namproxima fluitaquaju-

gis, atque, etlamfi juxta crefcunt frutices in

Ripa fabulofa, Arbor, magnitudinis, qualis
haec olim suit, iu materia instabili fe neuti-

quamstabllire potuit.

Unde igitur, et quas vis hue appulit M O-

L E M insignem Saxo-ligneam i Cuinam de-

ibetur caufae immediatss metamorpholls ilia

I miranda ? Quantum ea peragenda infumptum

[ temporis ? Qualls suit arbor, quantum tern-

pus, quaenam caufa, übilcistus genialis? Om-

nium est quaerere non omnium dicere.

Quid de hisee aliifque multis (quippe 400

sunt Specimina*) sentit INV ENT OR, libro

PhenomenaLacus historice & philoibphice
exhibente, forfan non line veritatis filo, ani-

mum, per effestuum labyrinthum, ad C AU-

SA M UN AM PRIM AM caute ducente.

Lectori, perito, candido, benevo-

iLO,dicere exoptat.

* Htrum catalogusfotfanpojlhac in fuhlitum prohibit.
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Thcfc white fiones also upon breaking, sometimes exhibit a more

black compact fione in the heart, being not yet perhaps diffidently or

thoroughly fcorcht by the sun,'- A culinary fire will in a ffiort time re-

duce these black fiones, to the fiate of those found upon the fiiorc, that

Is; whiter, lighter and more fiffile. ■
In many parts about the lake, there are fields wherein-the plough and

the spade frequently turn them up, and they never are further regarded,
than when one of them seems by its fhapc, fit to be ufcd in fharpening
of instruments

,
.the peasant commonly (loops for it. ■ And of this kind

petrifications are found in gravel, , even ■ eight miles difiant from the-

lake (iJ. 1
The hiffory of the healing quality of the lake, shall now be related.

Mr. Nevil in his observations on Lough Neagh, describes fijhing hay,
(raarkt(r) inGrierfon’s map, (fronting Lcct. IV.) which has been mod:

remarkable'for cures in the fallowing manner, -
* This bay is about half

a mile broad, has a fine fandy bottom without a pebble in it; To that-

one may walk in it with safety and case, from the depth of the ankle

to the chin, upon an easy declivity, at least three hundred yards before •
you come to that depth’. .

■ The hiltory concerning this bay, may be found in the Natural and

Civil Hifrory of the County of Down, pages 159 and 160.

‘ The occasion of first taking notice of this bay for cure. Is said to

have been in the reign of Charles 11. in the instance of the fon of one

Mr. Cunningham, who had an evil to that degree, that It ran on him

in'eight or ten places. He was touched by the king (to whose royal
touch, a virtue was at that time ascribed of healing this dillemper)
and all imaginable means were unfuccessfully used for his recovery:'
his body was so weak that he could not walk ; But at length he was

bathed In this lough for eight days, his fores were dried up, and he

grew healthy, married, begot children, and lived several years aster ;

Many frequented the lake, who were afflicted with running fores,
'and returned home perfectly healed, these instances are so well at-

(!) Having thus finlshed the hiffory of petrifications, it may be proper to declare, that

whereas in the advertifement to Lest. 3. it is said the collestion confifss of above a hundred
articles more than the printed catalogue contains, now having determined the number of
articles, necessary to be given in print, the readermay be informed, that the collestion con-

lists of above three hundred articles more than are printed y and which are well worth
observation.
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tehed, that they admit of no dispute, yet we can scarce be perfuaded,,
but that this lake was much more early remarked for the healing pro-

perty aforesaid, than the period here ahigned; though it might in a

long tradi of time have
gone into difuse, and be negledted and for-

gotten;
The

very name of it seems to hint at this quality. ; Neafg and

Neas in Ififii signifying -an ulcer or fore, how easy is Neafg corrupted
-into Neagh.

o

‘ Thechymical analysis of the water dlfcovers nothing in It peculiar or

different from the contents of other loughs or waters of other bays in this

kingdom, all of them exhibiting very nearly the same fort of refiduum,

as particularly appeared by experiments made in concert on the waters

of this lough, and the samed Lough-Lcighs, or the healing lough, in

the County ofCavan, each yielding upon evaporation a small quantity
of bituminous, or at leaffc sulphureous matter, from which they both

seem to derive their healing quality before hinted. For it is ob-

servable, that the solid contents of these waters, differ greatly from

those of moil: common springs, which generally contain a dilfolved na-

tive lime-hone, which the waters of these..loughs do not; but a dark

brown vifeid matter, sparkling, (Unking, and burning'black on a red hot

-iron; and herein they differ greatly from the petrefying waters of this

kingdom and Great Britain, which abound with lime-hone, and whofc

petrifications are a true native lime-hone.

It is very probable the water of this lake had a great same for a fa-

native quality, before the experiment was tried on Mr. Cunningham:
Otherwife what.ffiould Induce him to an experiment of this kind. ‘ Arc

not Abana and.Pharphar, rivers, of Damafcus, better than all the waters

of Ifrael’, is a sentiment natural, enough to those who only mean to use

natural means. If this gentleman was of England, he would probably have

thought it more prudent to have used any pool in his own neighbour-
hood, than to go to another kingdom, and to a part of it that was

then very ill-cultivated-"I”: If he was of Ireland, what occasion had he

to go to the king, whenhe had the, better means nearer at hand *. Take

the story in any light, and it Efficiently proves the reputation thefo

waters bore, even so early as . the reign of King Charles the fccond.

Such reports always arise from unfought occahons, rather than de-

f If the same of cite lake was not very extraordinary.
'* Perhaps the opinion of the royal touch was then most-credited, and that failing, th«

was tried.



ffgncd' inquiries. The curing of mangy dogs in the County of Cavan,

gave rise to the same of the lake there, the'virtues of which were

osten tried asterwards on human bodies. ■ The first occasion of the same

of Lough Neagh in this respedt; records do not relate: Perhaps, if

they did, - it would be as idle as the story of the origin of the lake,- which

has too many circumstances of an old woman, and a-pitcher, and a well,

and a door, and a fudden overflowing of- that well, lo as to form a

lake because the door was - lest open, -to be related in a ferious book.

The purpose here is to knew, that the waters of Lough Neagh have

had a reputation ofhealing diforders of bathers for many years past; and

that it stilLcontinues to have this reputation, the numbers of people
who go from Dublin and other places to Fifliing-bayf and to Lurgan, in

order" to bath' in the lake during the summer season, are fufficient to

testify. The physical cause of this quality in the lake, and that of pe-

trcfying, if it has both or either, Tnall.bc inquired into and assigned in

the following le6sure.
-

_

,

The Gems and crystals, described in the latter part of the lecture of

metamorphoses, defervc also a place here, as hereaster in two places

more; being not only new In this part of the world, but valuable also

in their kinds. The reason of mentioning them in the catalogue, was

to deferibe their natural forms; the reason of mentioning them here,

is to defer ibe the places of finding them; the reason of mentioning them

in the physical leCcurc, is to assign the physical causes of the pro-

dudtions, and the reason of mentioning them in the phystco-mechanical

lecture, is to shew the uses that are made of them, aster they pass through
the hands of artists, as well as the religious and civil regard that has

early been paid to them in these last respedts.

Very little will suffice for the purpose. of this lecture. All Gems

contained in our catalogue were found loofe upon
the shores of Lough

Neagh, in the compass of very few miles, to wit, between (v) and (j) as

raarkt in Grierfon’s map. The large crystal in particular weighing
two pound two ounces, whose surfaces are delineated in a diminished

form *, was found at (a). And the fragments of a very large and beau-

tiful colourless crystal elsewhere mentioned in these lectures, and prefcnted

i# Fig. 5. of Plate 6. fronting Lecture V.

105Hiftorical LECTURE IV.
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to a worthy Gentleman in Dublin, was found in a turf bog, on the very
surface ofit, about three miles into the country, Mr. John Stothard

in the neighbourhood .of the lake; a Gentleman of the highest estimation

where honour and generolity bear a price, two Gems like those natural

gems in the bread-plate of Aaron, which contained all the tribes, as these

do all other, virtues, was the worthy person upon whose authority this

was related. ;It was likewise in part, of his demefne, that the Inquirer
found some ofthe agats, as well as at a hill (pJ about five miles from the

lough, in the County of Antrim. In the same hill was found a great

deal of Talk. ?
For a large vein of it was difeovered some years paid,

when the late Lord Vifcount Conway was fearching for coals. Upon
the shore of the lake near the river Main, were found the brown crydals
mentioned in the Lecture of metamorphoses; and also page 94, where

there was a rcafon for mentioning the Well, called Cranfield, which in

some mcasure made it expedient to anticipate this part of the design;

Referring therefore back to what is said of the well, here it is necedary
to bellow some words upon a remarkable bed of that crystalline matter

about four miles didantirom the well, and very near the mouth of the

river Main.

For fomc spacc along the shore,' in that part of the' lake, is a kind

..-of quarry, of a fort of rotten hone, or a rock that has hardly , con-

fidence
,

fufficicnt for the mod ordinary building; for a peasant broke it

up pretty easily with a spadc. Between the interdiceaof this rock, which

in many places were of two and three inches breadth, transparent brown

crydals grew, fhoodng one into another, so as to make a close and

compact congeries. They Teemed to grow from each rock, in such man-

ner, as to fit thcmfclvcs into the irregular Interdices osthose growing
from the opposite rock, that no void spacc was lest, in which a pin could

penetrate ; .The figures of these can not be determined. For they are

of all forts of irregularities. Yet the whole mass is exceedingly like

that of brown fugar when it is candied ; that is, when the mass is

of the beautiful and elegant kind. ■
For the generality of it: has a great

degree of foulness in it, and has no fort of beauty.
these crystals are extremely brittle,, not being, capable of being ap-

plied to any fort of use, in respest. to the decorations of human apparel.

(p) Galkd Mcgabery, being the-estate of the Right Hon. the Earl of Hartford.
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’ Mafles of them would become grottos exceedingly well
5

and by digg-
ing fufficiently deep, great quantities may be railed. Towards tire

upper part of the shore, where the lake reaches only in its highest (late

of hood; there is a fort of a fod, the greatest part of which is this cry-
(hlline matter, kept together seemingly by the roots of the erass which

grows araongst it/
“ fc

these cryhals along with feme of the white kind, both of Lough
Neagh and Kerry, were put into crucibles, and submitted to the influ-

ence of intense heat, the refult of which is expreh in the following ict>

ter of a young Gentleman already mentioned with credit.

‘ The brown brittle matter like fugar candy of Lough Neagh, be-

came lime in an hour, in an air furnace, and aster six hours it did

not seem to be altered farther,

* The white cryhals of Kerry and Lough Neagh were put into cru-

cibles, which were put into an air furnace
-
with a very strong heat.

Aster one hour one crucible was removed, and the cryhals seemed to

have undergone very little change, more than acquiring a reddshi

colour, which perhaps may have been occasioned by sulphur, which had

been burned in the same crucible before.
* Aster six hours the other crucible was removed from the fire, and

the cryhals, I thought, teemed more bright than before, and more

brittle, and had many cracks In them, but no other way altered.

ROBERT DAVIE'S,

In the abridgment of the Philofophical transa&ions, the brown cry-
Hals which became lime In one hour, and perhaps former, are mentioned,
Vol. 2. Page 464. being an extract of a letter from Sir Robert Redding,

‘ I lend you herewith feme (tones of an amber colour, taken out of

a spring called Cranbourn spring, near Lough Neagh, which the

country people toll us, grow at the end of a little ruth, and drop
off, and arc to be found only on May-day eve, and good for God
knows what: They look like the germinations of lame of your falls
but in the fire give no signs thereof by crackling? They arc cietstrlcai
and angular, and being pounded, the powder is white.
To which he might have added, had he tried, this powder ferments

with (pint of vitriol. If they are electrical, it is mfo final! a degree
-as scarce deserves noticed
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This account was taken hastily from the people of the place; they."
are found in plenty two.- miles from the spring, and

any time in the

year.

Although these substances are here called crystals, yet perhaps itwould

be more agreeable to the distindtion of things commonly used by the

naturalists, to call them fluores; which are substances, inferior to crystals,.
as some say (V)were it not that these tho’ Very brittle, almost f’plitting
with the presture of the nails, yet do not flow in an intense fire to a

liquid metal of glass, if that be what some naturalists mean by fkmnt
.

X'-J •/ %/

1 Doctor Woodward fays of fluores; they do not flow but are cal-

cined by intense heat, and are useful in fufion of metals, as lime by

abforbing the sulphur, whichr would otherwife prevent the metal to

flow.’ The experiment therefore mentioned is to the purpose, and

determines that these are fluores in Doctor Woodward’s sense, becoming
lime. And by a hammer or peflil they are easily reduced to .a .white
powder.

(s') Schuitzer fays page 242. iter alpiaum. Lug. Bat. Ita videtis in crystallorum conform -
tium accerfo fluores, ita a fluendo distos, quod in igne fortiori fluant & metallorumfluxum -
promoveant —A crystallis non differunt nil! inferior! mollitiei gradu, ita ut gemmas

nobiliores.durshiinas, crystallos duras nec tamen ab igne liquabiles, & fluores molliores ia

jgne fluxiles.hexagona plerumqne figura gaudentes subordinandainvicem putem.
‘ The specimen described by Woodward under the character of a glossy, talky, yellowish

spar, somewhat resembling brown sugar candy, is perhaps of this kind.

Cat. Engl. fossils, part I. page 148, 159.--



THE

PHYSICAL LECTURE,

OR AN

ESSAY

Towards

Solving the Phenomena described,

BY

Aligning the true, or most probable Physical Causes.

LECTURE V.

Thereare certain waters which condense wood, and other light bodies Into a stony mat.

"ter, so that the lower part of the body, which was under the water, shall be Hone, and that
-above, remain wood; and hereof I myself have seen inllances; This is a particular which
Should be well inquired into, as it may afford great light in the prastical bufiness of conden-
sation. History of Condenfation &c. by Lord Verulam, abridged by Shaw.

I see not, why natural knowledge must be more prosperously cultivated by selfilh natu-

-ralists, that aim but at the pleasing of themfelves in the attainmentof that knowledge ; than

' those religious naturalists, who are invited to attention and indultry, not only by‘the’ plea-
Tantness of the knowledge itself, but by a higher and more engaging conlideration; namely
nhat by the difcovenes they make in the book of nature, both themfelves and others may
Sfce excited, and qualified, the better to admireand praise the author.

Boyle, Excellency, of Theology, &c.
The things, which these proud men despife,

(And call) impertinent, and vain, and small,
these smallcst things ofnature, let me know,

Rather than all their greatest adfion* do, Cowley,







Plate 6. fronting Lect. 5.
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LECTURE V.

BEING
arrived at a main pan of our bufiness, to give the physical

causes of the phenomena deferibed, there can be no better introduc-

tion than the model of the noble design, of the foundation of the ROY-

AL SOCIETY In England, as the excellent hshorian relates it f.

Their purpose is, to make faithful records of all the works of nature

or art, which can come within their reach; that so the present
age, and poherity may be able to put a mark on the errors, which

have been {Lengthened by long prescription; to rehore the truths, that

have lain neglected; to pufh on those, which are already known, to

more various uses, and to make the way more pahablc, to what re-

mains unrevealed. This is the compass of their design. To accom-

plilh this they have endeavoured -.and studled to make

it not only an enterprize of one season, or of some lucky opportunity;
but a bufmess of time; a heady, a lahing, a popular an uninterrupted
work.———Our churchmen the greateh and moh reverend, by their

care and passion, and endeavours in advancing this inhitution, have

taken off the unjuh fcandal from natural knowledge, that it is an enemy
to divinity. -We are to overcome the myherics of all the works of

nature, and not only to prosecute such as are confined to one kingdom*
or beat upon one shore.

With regard to these excellent sentlments of a moh honourable foclcty*
the foregoing, present, and following lectures are compiled; and for
which that excellent writer has already fufficiently apologized; it being
highly becoming a clergyman, to Intereh himself in the phenomena of

the natural world, which is the handy-work of God, whose minister

he is, and whose works are the objects of study, to the members of that

* Sprat, Part II.
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noble fociety,. who have eminently distinguished themfelves near a cen-

tury. Yet we can not enter upon this part of our talk, which now is
incumbent

upon us, without some more of that writer’s elegant and mo-

ral sentiments, which equally concern the speaher hi philosophy,, and

the hearer ; the writer, and the reader.
£ What great things can be expeCled, if mens understandlng shall be*

as it were, always, in the warlike state of nature, one again!! another ?

If every one be jealous of another’s inventions, and still ready to put
a stop to his conqucfls ? Will not there be the same wild condition of

learning, which had been amongst men, if they had always been dis-

perfed, still preying upon and spoiling their neighbours ? If that had
still continued, no cities had been built, no trades found out, no civi-

lity taught: For all these noble productions, came from men’s joining
in compacts, and entring into fociety. It is a usual faying, 'where the

naturalphilosopher ends, the phyfician must begin, and I will also add,
that the natural philosopher rnifst begin, 'where the moral ends. It is

requifltc, that he who
goes about such an undertaking, should first

know himself, should be well practifed in all the modest, humble,
friendly virtues; should be willing to be taught, and to give way to

the judgment of others. And I dare boldly say,, that a plain industri-.

ous man, so prepared, is more likely to make a good philosopher, than
all the high, earnest, infulting wits, who can bear neither partnership*.
nor opposttion. The chcmists lay down, as a neceflary qualification
of their happy man, to whom God will reveal their adored elixir, that

he must be rather innocent and virtuous, than knowing. And if! were

to form the character of a true philosopher, I would be sure to make
that the foundation: Not that I believe God will bestow

any extraor-

dinary light in nature on such men,, more than others, but upon a

bare rational account. For such men, whose minds are so fost, so.

yielding, fb complying, lb large, are in a far better way* than the

bold aster torsthey will pass by nothing, by which they may learn ;

they will be always ready to receive, and communicate observations

they will not contemn the fruits of others diligence*

they will rejoice to see mankind benefited, whether it be by them-

iclv;es or others*



Intending to use the modesty here required, and hoping for the hu-

manity and tenderness deferibed, we now enter upon the buliness.

The Design of the present Lecture is to speak concerning the causes

of the petrifications, the specimens of which hill lie in your view.

Before this lubjcdt can be fairly handled, it may be proper to say
femething of the manner of explaining natural phenomena, and to deter-

mine, when an appearance may with prccifion be laid, to be accounted

for.

. The appearances of natural things arc infinite, and the fancies of man-

kind as much so; he knows moll of nature, who has observed molt ap-

pearances
with judgment and memory, so as to make comparifons to find

out the regular course of things, that is, the laws by which the material

world is governed. ' For the Author of nature always adds wifely, and

is not under a neccffity to make new laws for new occalxons, but has

stxt the course of things,

and never deviates from THAT; except upon

forae extraordinary events, to demonstrate, for the fake of moral agency,

his power over the matter of the Univerfe. When that is the case, the

design Is always declared ; but when no such design is declared, the com-

mon law's of the Univerfe, muff be the folution of the uncommon, as well

as of the common phenomena of the Univerfe. For the folution of a

phenomenon is, the attributing of it as an effedt to its proper and imme-

diate cause; for if that is not allowed to be a folution of it, inquiries
become endless, or are immediately Hopped. For if the cause of a cause,
of a cause, is asked without limitation, the human mind has no place to

rest; and if every phenomenon is immediately refolved into one common

cause (kJ, the Divine Will', all inquiry should ceafe. But the course

of things muff oblige us to confess, that although the author of natural

things does every thing by his will exerted according to wfifdom, yet he

choofes in a great variety of cases, to adt by the mediation of instruments

of his own contrivance; and yet every instrument Is Inadtive without

his immediate adtivity upon it. Whether or no it were not becoming
Infinite vvifdom, to adl immediately without such mediation, suits not

(k) la miracuium feu voluntatem Dei extraordinariam refolvltur, ad quam tamen id

fhyficis fine aeceilitate confligiendum non dTe, convenit inter intelligentes.
Friend Chem. Append.

113Phyfica! LECTURE V.
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this place to inquire. Natural philosophy is that part of knowledge
which fiiew s the course oF things in the material world

; and an appear-
ance may be said to be accounted for, when its order is fiiewn in that
couiFe of things, that is, when the immediate caufo oFit is assignedf.
IF *-he appearance be out of the reach oF experiments, then Fomc-

thing similar Is considered,. and the cause oF one is vciy justly said to be
the cause osthe other, tor the Author oFNature does not mean to*

puzzle the Undents in. this-course oF tilings,, but to the same effects For
the most pait gives the same causes, and iF the refoistion oF light occa—

Coned by human art, exhibits an artificial rainbow,. so does the refraction:
©F light in globules of water raised in the atmoiphere,. exhibit a natural;
rainbow.

To come nearer therefore to the bufiness in hand,, it shall be demon-
strated that all water has a principle ofpetrification (aJ.

she emit which grows upon copper (hj vtilets, in which, water is
boiled for common beverage, is a good proof of this,, together with the
diforder incident to human bodies called the stonc (c)\ For all beve-

(a) This should have taken place in a preceding lecture, if the closeness of the relation;
to the present purpose when the truth of it should be fresh in the readers

memory, was

not a good reason for inserting it here. Andbecause a late writer (Mr. Hill) has very well
handled this matter, the. text remaining as it was before our acquaintance with his book, his .
sentiments may be consideredalso.

(b) There is no water perhaps, that will not occasion a crust in kettles, of the form of
those which are used for tea, wherein the water frequently continues long boiling, and the

vapour is much confined, in so much that the incrustation has. sometimes been observed in
the lid of the kettle,, where the vapour alone could be the cause.

(c) Warmth has a considerable share in the production of these phenomena. To this
purpose see the following narration concerning Hierapolis In great Phrygia.

R. Pococke, his description of the East.
The warm waters here, are the greatest natural curiosities in Asia ; they rise to the south

of the theatre in a deep bason, and are very clear
; they are only tepid, have the talk of.'

Pyrmont waters, but are not so strong, and must have in them a great quantity of sul-
phur : They do not drink them, tho’ I could not perceive either fait or vitriol in the taste
of them, to make them unwholsom. The springs flow so plentifully that they make a

considerable stream : It is observed by the antients, that these waters were excellent for

dying, and that the roots of the trees in this place, gave a tincture equal to the scarlet;

and purple ; and now there are shrubs growing about the hill, the roots of which are incrust-

ed with a petrification of these waters, which might be used in dying. The water now

runs in channels about three seet wide, which are incrusted on each side to the thickness off



Phyfical LECTURE V. 115

jsage However rendered palatable by mixtures and brewing, and flavours of

particular plants, acquired in the manner of natural growth, is really wa-

ter as touts- principal content (dJ.. The river Sein which palTes through
Paris, is remarkable for incrufring the infide of water pipes with cal-

carious matter, fa as to stop the-flux of water In them; and it is not un--

common in that city,, to cut for the (tone in human bodies, at the age
of seven. years.- But this is not an univerfal connection of effects, the

about half a foot. The side of the hill where the water runs, is covered with a white in--

crustation, and the channels which conveyed it through the city into the plain, are intirely
filled; as well as the arches of the aquaeduct, all appearing like the solid rock; and I ob-

served towards the brow of the hill, some hollow parts, where the rain water has fettled,-

round which there are partitions of a white sulphureous incrustation, probably occasioned by
the motion of the water in windy weather; and in some parts there are little heaps, which

appear like white fait, but are solid stone. In one part where the water runs down the;

hill, it forms a moil beautiful hanging petrification like rock work; the sides of the hill

appealing as white as snow ; and possibly they might call this place Pambouk-Kalesi (the

castle) from its resemblance in whiteness to that of cotton.

Upon this account of the learnedtraveller, it may be remarked that the warmth of the;

water, contributes greatly to the production of the above mentioned phenomena, and is

similar to those common araongil us in -the tea-kettles.- The particular phenomenon ia

the cavities towards the brow of the hill, might perhaps more truly be attributed to a fleam :
srilingfrom the warm water, which would produce this effect belt in calm weather. For'

wind would diffipate the matter.- And the same phenomena would frequently appear ia*

the lids of tea-kettles,, were it not for fcouring which they easily admit.

If this water was cold, perhaps it would not produce anyone of these phenomena.
See also Kircberinhis Mundus subterraneus. Lib. V. Sect. 2. § 7.

Propeßoncolanum Senehfls territoriioppidum duos fontescaiidos observavis quorum aqua

per canales ad molares rotas vertendas ducebatur. In hifce canalibus Cyperus, junci, ra-

nunculus, fimilesqne herbas tanta adolefcebant fascunditate,. ut quotannis eas, ne- aquce mo-

turn interturbarent, extirpate oporterct, extirpatas vero projedafque in vicinum locum, herbas

omnes in lapidem coaverfas non fine admiratione spedavi. Cujus rei caufam cum a moli-

toribus qurererem responderunt, aquas istius modi hujus virtutis efle, ut qua: intra Canales

aut in ipfaaqua.excreverint herbae, mox ac extirpates fuerint, lapidefcent, qnsecunque vcro

extra aquam in campis patentibus excreverint herbee, istas extirpatas nunquam lapidefcerc.
Kercher, Mundtis Subterraneus. Lib. V. Se£L 2. § 7.

(dj Non aliter inter fe difcrepant fluids, quam figursUmagnitudshe, viribufque attrastrid-

bus corpufculorum, quibus humor aqueus imprsegnatur ~ qui communis, omnium fluido-

rum bails vidctur efle. Unde tot aquarum genera virtute dillimilia ? estne quod salium ac

mineralium corpufculis faturentur? Quid diverfum vinnm quid cerevisia habet, praeter parti-
ouias uvse hordeique in aqua; innatantes I- Nonne omaes etiam spiritus, exparticulis ialiais

aut sulphureis in aqua-dissolutis constant ? Ja. Keil. Tentamen quartum.



Pliyfical LECTURE V.116

Tame water that petrefies Inanimate subfiances, docs not always produce
this distemper in animal bodies, when it is used as beverage fej.

Tills may be exprest otherwife, and also deraonstrated in another

manner.

LEMMA. I.

All water Is capable of hardening into Rone.

DEMONSTRATION.

In moR or all subterrancous apartments formed by nature, and even

in artificial vaults, lapidcs Ralastites are found; the Inquirer has found

them himfclf in several caves, he has heard and read of them in many

more Now as the gravities of all bodies, is afferted upon experiment
being made upon many without an exception, so also may this property
of water be afferted, from these phenomena being observed in all parts
of the world, under the same similarity of circumstances. The yeafon

why these phenomena are more frequent in caves, than elsewhere, is,
that the water flows there very gently, there being no agitation of the

air, so as to form pendent drops, some of which hardening above,

begins a conical hardened substance; more water flowing covers that

with a thin coat, which also hardens, and partly forms a liquid drop
at the end, which either hardens there, or falls and begins another cone

below, which sometimes increases and rises in proportion, as the upper

pone increases and deseendsj till at laR in some inßances, the cones

(e) Having visited the incrusting spring formerly mentioned, I observed, that about the

spring head there was only little moss incrusted ; but forty or fifty yards from it, where the

water hath a fall higher than my head, it sheathed every thing with stony cases, and makes

she Tides of the bank hard rock. It bears soap, freezes quickly, and waters ground with ad-

vantage ; it is tiled in the kitchen and brew house belonging to the Gentleman in whole

ground it rises, without any sensible ill effects
; except that bis horses are short breathed.

Extract of Mr. Locke’s letter in Boyle abridged by Boulton, Vol. 11. p. 365. See also

Boerhave Elements of Chemistry, page 352, London 1 735.

There are some waters which are endued with a putrefying quality, as is observed in the

petrefying cave at Burgundy, about a mile distant from Quingey, where the water as it

drops down, petrefies into statues of all kinds of figures. Journal des Scav. 1688 p. 432.

And yet what is particularly furprizing, these petrefying waters do not generate stones

In the human body. Mem. de l’Academic roy. des Scav. 91, 92.
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meet, and form one continued pillar. In many cases where the water

pafles through one finall aperture,, it preserves a perforated cavity through
the length of the flalactites.

If every cave does not afford speciraens of the stalastites, It Is becaufc

some of them are dry and cold ; or perhaps the water flows, in too

great abundance, and too rapid a motion; for the quantity and mo-

tion should not cause a streara but drops, and the cave should be free

from all intercourse of turbulent air, and should also be warm, that this

seemingly lapideseent vegetation, or rather accretion, may
be perfect-

ed (/). The stones thus formed sometimes take a fine polifn, and
may

(f) Petrifications of matter denser than water, may be formed in various manners.

The following account of petrifications relate to this, London Evening Pod, Nov. 29V

*749-
It is not easy to enumerate to you, the many improvements of which Gibraltar is capable.

An able hand might here find materials for a natural hidory— -You have the

common fund petrefied into so hard a done, that the platforms for the great guns, are made

thereof, as the mod durableof all others; and you see the gradual progress of this petri-
fication. There are twomodels of the works made, which are great curiodties. The

bodies are composed of fand drongly cemented with oils, and now become a very hard

substarree,- See.

This account may be compared with Pliny, Nat, Plid. lib. 35. cap, 13,.
Quis fatis miretur pulverem live arenarri in puteolanis collibus opponi marls flustlbus mer-

fumque protinus fieri lapldem unum inexpugnabilem undis, & foitiorem quotidie, utique li

Cumano mifceaturcasmento. Eadem ed terrse datura &in Cyzicena regione.
At Duniery near Dublin, there are large congeries of gravel fallen from a very high

bank, and lomc years exposed to walking and spvit of the sea, which although so loofe at

fird, that with a finger the pebbles might be plckt out of it, in a short time became fa.

hard, that afmart droke of a hammer may break the prominent pebble, without loofening
the part cemented to the mass. There are hardened mades of the same kind, on the diore

between Tralee and Dingle : also masses of petreded clay at Youghal, of a bank about 90

seet high, called clay cadle, which it is feared will not long be a diffident barrier to the

sea, although the sea seems by ks petrefying quality, to be diiposed to 'make a barrier to-

rtfeIf.

There are many large congeries of mixt matter, confiding of fand, gravel, and hardened

clay, found in and about the IrilhLake, even concretions of (and are found in the cavities

of the penciled wood, as fotne speciniens in the catalogue demondrate: But the petrifi-
cation of the wood, is a very didinst phEenomenon and is owing, to another caufc

; as what

follows will plainly demondrate. As well as that the dony concretions upon the teeth of

man, which sometimes require filing is a different phenomenon, and is owing to another

cause, than the oldfication of the man, whose (kelcton was some years pad in the poffeffion.
of Dr. Barry, Vice-Precident of the Phyfico-Hidorical Society, and is dill..

The mufcles of this man’s arm was aimed totally turned to bone, and there grew one

faongbone from the occiput down the neck and vertebraeof the back, so as to render him
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be wrought Into urns, and vafes ofother forms, a beautiful one may be

seen In the collection of Mrs. Delany, at Glafnevin near Dublin, a lady
of whom we have occasion to spcak in the handsomest manner in ano-

ther place.
But we must distinguish between three kinds of petrification, befidcs

water petrefied.

I. Such as exhibit only a crust upon
the surface of the body, specimens

of which are to be found in many fountains, on moss and leaves of trees;

when the internal subfiance is sometimes wasted, sometimes it is not.

A fccond kind is that, where the surface Is not only Incrusted, but

the pores of the body are in several places so filled with petreseent mat-

ter, as to acquire the nature of stone, with the visible appearance of

the first subfiance; in other places the petreseent matter not entring,
leaves the body in that part In its first form.

* A third kind is that, where the petreseent matter, has so faturated

the whole mass, that It has totally acquired the nature of fione, retain-

ing only the visible appearance of the former subfiance.

That there need be no ambiguity in these distindtions, or the reasoning

confequent to them, it Is neceflary also to distinguifii accurately wood

and stone.

Wood is a body fibrous to the taste, tough, and capable of having Its

parts separated by an edged tool, by preflure alone; exciting the idea

of a hollow found upon being struck, and emitting fire upon violent

fridtion, but not upon a stroke; and when set on fire, blazing and con-

fuming to ashes.

Stone is a body gritty to the taste, brittle and incapable of flexion,

blunting the edge of tools, whose parts are scarce feparable by presture,
but more eaflly by a stroke, which excites the idea of a brisk found.

incapable of flexion. It is hoped the literati will be informed of this extraordinary appear-

ance of an animal body, by an accurate description, under the direction of the proprietor :

There is in the Natural and Civil History of the County of Cork, published lafl year in

this city, a fliort account and graving; which Mr. Smith the Author (mentioned page 63)
would probably have given compleatly, if the honour of that was not lest for the worthy

pofieflbr ;
whose great bufiness in the medical way, has retarded his design. The calcu-

iaryossome pears too hard for teeth or knife, is a phenomenon proper to be considered

along with this; as well as the stony concretionwhich sometimes
grows upon the teeth.

* Mr. Charles Mafon’s first Letter, not prefixt to these Lectures, mentions distinilioas

similar to these.
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emitting fire upon fridtion, and also upon a droke, and bearing a great
degree of fire without confumption.

Becaufc some mention dial! be made and has been already, of bone

converted into hone, it may be proper here to date also the true pro •

perties of bone as didinguidied from hone. Bone will yield to a knife

so as to part in dices larger or smaller, according to its thickness, which

done will not do(mJ, tho’ in some indances it may be broken thereby
into irregular lumps; small fragments of done are gritty between the

teeth, but these of bone are not (n). Bone may be fostened into a mucus

(m) It is to be wiflied the answer to the following query was fuller. Stone may split
in a grain like wood, but not curl like chips, or ligneous (havings.

Q_. Whether the quarries of stone in India, near Feticopa, not far from Agra, may be

clest like logs, and fawn like planks, to del chambers and cover houses.

A. What they are about the place mentioned, I have not as yet been well informed;
but in Perfia not far from Cyrus where the bell: wine groweth, there is a fort of hard

stone, which may be clest like fir-wood, as if it had a grain in it; the same is at thecoast

Gormandel about Sadraspatuam; where they make but a mark in the stone, set a wedge

upon it, with a wooden hammer, as thick, and thin, as they please ; it is used com-

monly for pavement in houses, one foot square, andfo cheap, that such a stone finely po-
iilhed costs not above fixpence. Sprat. History of the Royal Society.

There are accounts given of wood in America, answering many puiposes of iron and

stone. Marvelous things concerning vegetation we do not chuse to relate, unless they arc

extremely well attested, and concern the subjest in hand. Yet one thing, of which the In-

quirer was an eye witness, he will take the liberty to mention here, not knowing where

else he can so properly introduce it, and being a phenomenon of great novelty to him, per-
haps it may not be quite familiar to the reader, and therefore agreeable.

In the gardens of the Reverend John Standilh, near Lough Neagh, a Gentleman, who

is too well fatisfied with the truest retired worth of a good Clergyman, to defre praise here,
the Inquirer was Informed by that worthy person of an extraordinary growth of Colewort,
which he had to flrew. It was a tall plant amidst many others, pretty much of one stature*
growing under an apple tree t Each leafhad upon the middle fialk, and also in other parts
of the leafa great number of similar plants, growing from it in miniature, with the intire

furniture of stalk and leaves ; to the height of three and six inches. For they were of dif-

ferent statures. Every leaf supportinga little garden, of this kind, to the number of ten or

a dozen, made the whole plant of a very beautiful appearance. The present Lord Bilhop
of Kildare dining there one day, a leaf was brought into the house .to be shewn to him.

The proprietor meant to have preserved the plant, to learn what the iflue of this uncommon

vegetation would be, but his gardener indiferiminately pulled it up with the rest, atanun-

seasonable time.

(n) The yoke of an egg may be hardened, so as to appear to the fight and touch to be

beautiful amber, yet shall dissolve in warm water; bone may be a kind of hardening of
flesh similar to this, capable of dissolution in the heat of he digester, or even by that

of the human body, as appears from the remarkable instance mentioned in Spond his travels.
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so as to become a kind of nourishment for animals, especially in a digeiter
well known to Chemists under the title of Papin’s Digester, and some

kinds in an oven; but hone will cither not yield to fire at all, or if it

does, it becomes lime or glass. But the comparative properties of wood.

and hone, are what we have principally to do with here.

Examine the specimens before you according to these properties, and

you will reduce them to the laid clafies of petrification : Some of them

are intirely stone, in the place of what was once intirely wood; some

are Wood and hone so intermixt, that it is not easy to say which kind of

matter has the greatest firarc in the composition.
Before the cause or causes of these petrifications be astigned, two

Lemmas more must be demonstrated.

I. Concerning the univerfal attraction of matter and cohesion of par-
ticles in contiguity.

11. Concerning the effects of constant presture, and the porofity of

all bodies. these might have been proportions In the first Lecture, and

have been demonstrated there, but their close relation to the reasoning
which we are about to use immediately, makes It more convenient to

deliver them here. And although that reasoning depends also upon a

conviction of the truths demonstrated in the first Lecture, yet those of

immediate application in reasoning,, should have alio proximity of fitu-

ation.

LEMMA. II.

Every particle of matter attracts every other particle of matter,, and

when brought to contiguity there is a strong cohesion.

DEMONSTRATION.

The material masses of which the world consists, are all kept in their

forms by this principle ; and whatever brings the particles of stone to-

gether, It is this principle that keeps them united. Hence It is that

loofe clay, when tempered and made into the form of brick, shall be

able to support a prefiure in the corner of a wall several thousand times

its own weight. Even these particles of matter which seem to repel
each other at particular distances,, Ilia 11 most closely unite when brought
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to contiguity. Such are the particles of air which entring the pores of

other bodies, unite and constitute part of the mass. This cohesion in

some Instances seems to increase by time, as the mortar of old walls is

sometimes so hard, as scarce to admit the penetration of a tod, when

that of new erected buildings will easily crumble.

Some fluids containing falts, must be allowed several months (p) and

some of them
years, before the attracting particles will form their union

and flrike into figures. And whether there be not matter in the filent

chemical chambers of nature, that may require ages to form a coalition

can not positively be gainfayed without the imputation of rafhncss.

LEMMA. III.

A continuance of an equal pressure tho* gentle, shall conquer a very

conflderablc refistance, fcemingly inadequate to its force.

DEMONSTRATION.

There is something very furprizing in the nature of preflure, as in-

deed there is in every phenomenon of nature, when confidcred attentive--

ly ; all is Miracle. A quick strokc from a fost body, shall penetrate

an exceeding hard body ; and a flow preflure of a fost body, shall also

penetrate an exceeding hard body; but in such cases is meant, a very
flow degree of flow preflure, and a very quick degree of the quick strokc.

Hence It is that in one case the stroke of the tail of a living whale, al-

though blunt, and fost, shall cut an oar or a boat with a smoothness

equal to that cffcCted by a fharp instrument, and in such a manner,

that he who handles the oar shall seel nothing of it. Hence it is that

the roots of a tree shall penetrate into the crevices of walls, and even

hard rocks, and by swelling in its paflage burst them.

All things are now prepared for giving an answer to the qucfHon :

To what cause is the production of these petrifications to be assigned?
There are but three natural causes which come into competition.

(p) Quaedam portiones spiriius cornu cervini, qualifcunque efletambientls aeris temperies,
Huida; remanebant, nonnullseetiam adplures raenles, & exinde fallna corpufcula in liquoris
reficui fundo incipiebant in cryffallos exquifiti figuratos abire, quorum magna fr.tis copia
tandem fe prodebat. Boyl. de Fiuidatc & drmitate, Geneva,
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Water. The external air of the globe: and the internal air of the

globe.
Is water the cause of these petrifications 2

Water it is certain is a fluid of a proper denfity or weight, to carry calca-

reous particles of matter along with it, when it flows in a dense body or

stream; and if it rises In the form ofvapour from the lower parts ofthe earth,
it is extremely Infinuating, perhaps more so than air j and Is in this respeCt
a fit inflmment for the production osthese rare phenomena; an instrument
1 say, bccause it is in this sense we use the word cause, when we inquire
into the production ofnatural appearances, there being in the true meaning
of the word cause, and the true sense of things, but one cause of all things.
And when we speak of matter acting upon matter, and the forces of

bodies upon one another, and phenomena thence arising, we speak only
according to the vulgar: For matter can not act at all, but is in all
cases only acted upon by fbme intelligent Being, which alone can have

a. principle of motion.

A stream (eJ of water in the
copper mines of the County of Wicklow,,

conveyed the particles of copper in such abundance, that an iron pick-
ax which happened to lie in the course of it, was in a short time to-

tally corroded, but there was a subffitution of an equal quantity of cop-

per exactly in the form of an ax. In the same manner water may con-

vey particles of hone, according to the strata of earth it flows through,
and being very infinuating it enters the pores of the wood, and deposits

(e) Doctor Woodward in his catalogue of foreign fossils annext to English foUils, page
52 gives thefollowing account of a specimen called iron turned into copper, from a spring.
near the copper mines of Hemgrunt in Hungary.

‘ These springs, rivulets &c. that arise out of the copper mines here, are impregnated
with much vitriol; in which there is also copper difiblved. Indeed the vitriol conditutes-

akindof menflruum. Upon the putting iron in, that menstruum preys upon it, and af-

lumes the ferreous parts into itself: At the same time it precipitates an equal proportion
of the

cupreous parts; a thing common and well underflood by refiners, and all who have

been converfant with folutions in aqua fortis and otherlike raenflrua/

This may explain what we are told by some persons, that they make copper out of iron

toprofit, at Newfohlin Germany. See Shaw’s edition of Bacon’s works, Vol. I. p. 20.'
J _

.. - . w*.
j,.

Of late we are come into the prastice of making considerable quantities of copper, in the

County of Wicklow in Ireland, by means of iron : For one tun of iron laid in form ofbars

in a (mail dream ilTuing from the pit, in seven weeks produced one tun of
copper almost

malleable, there being only one quarter of the iron corroded : This pradlice is becoming very

profitable.
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Its burden: For the delay of motion which must neceflarily happen, al-

lows time for subsidence; when the stony particles are come thus toge-

ther they adhere, and by long continuance the attraction becomes very

strong, as was demonstrated in the second lemma.

Sometimes the pores of wood are too close to admit the ffony par-

ticles, as seems to be the case of many of these mixt specimens, whose

firm wood tho’ taken out of a bed of water, if examined immediately is

found dry in the heart. Sometimes the wood is porous and fost so as to

admit the water too plentifully, and allow too free a paflage: This

mull occasion motion, an enemy to petrification; for petrification seems

to require rest, when the matter proper for it is brought together (gj.
That theie petrifications are effected in this manner. Teems also pro-

bable from an appearance osten difcernible in them : if the hones are cloven

when the petrification is compleated, one may by rubbing the fost part
of the hand upon the inner surface, roll up some fibrous parts of the wood

which still remain. So that there does not seem to be a destruefion of

the former substance to make way for the new, but rather the former

substance remaining has its pores so filled with the new, as to acquire
new qualities, and a new name. In confirmation of this, if the cloven

pieces in which the fibrous parts of the wood may
be rolled

up, be

thrown into a culinary fire, they will not only burn red hot, but also

blaze in a faint manner; and thereby having all the wood confirmed.

(g) In the heart of the specimens of petrifications here treated of, beautiful crystals
are sometimes formed, and Friend’s remark (Chem. de crystal :) as to thecircumstances of

rest is here applicable.
lidem vero fales aquacalida foluti in ea facile colliquefcunt & fustinentur, nec quamdiu

ea calorem retineat, in crystallos concrefcunt. Motu quippe quem calor excitat vigente
praepeditur atque destruitur omnis iile motus avi attraclrice oriundus. Cum vero aqua

refrixerit & in fe ipfa tandem quietarefederit, fales propriore vicinia potiti ita vim attraefri-

cem exerunt, ut inter fe coire possint & in crystallos efformari.

And what Boerhave fays, El. Che. p. 3, process 1. is to thepurpose.
* these waters I have kept in veflels very closely stopt, and let them stand very quiet,

and aster a year I have observed this mucilage began to be formed, and every year grew

gradually larger, till the whole water was grown turbid. This liquor contains elemen-

tary water and the spiritus rector of the plant.
Is not the tartar of wine incrufiing the sides of vejfels ,

and the mother of vinegar
also to thepurpose P >Asto what has been laid ofincrustations of tea-kettles &c.

There is both warmth first, which implies motion, and rest asterwards; water being osten

allowed to (land to cool.
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they become more porous and light; and if they are put into the fire

a second or third time, they will only grow red hot, and will waste no

farther (/;). The air upon the land effects this by corrofion, in a flower

degree, but at last makes the black weighty hones become white, po-

rous and light; such as they are commonly found.

If it should be thought that the land of the lake, which in many places
is very fine, being conveyed into the vessels of wood, may coalefcc, and

form a. mixt substance of stone and wood in some specimens, and

totally stone in others: Because some fragments have been found on the

shores, with some particles of fand closely adhering to the surface, and

seemingly in continuity. It may be answered, that the petrification is

not effected, by means of the fand of the lake, because the specimens
of petrification hitherto tried in great heats, will not vitrify or run into

glass, which the fand of the lake is known to do. For the manufacture

of glass was sometimes carried on in the neighbourhood of it, in which

the fand of the lake was used to good purpose, till the dishonesty of

workmen put a stop to it. This method therefore of accounting for

the petrifications is not so probable as the other.

The former account might possibly suffice was it cxtcnfive enough.
But in as much as petrifications are found not only in the lake, but in

the raised land all about it, even eight miles from it In gravel pits, or

rather banks or hills of dry gravel, where water fecms to have very little

commerce : Some other cause mu st be assigned, that
may extend to all

cases. For the Author of nature does not multiply causes, to produce
the same effects unneceffarily. Let the external air of the globe there-

fore be considered as a cause of these phenomena.

Is the external air of the globe the cause?

Air has been proved to be predatory, and destrustivc of the forms

of all bodies, which once in a growing hate received their forms by its

aid, petrification therefore cannot reasonably be attributed to It. The

nature of wood when the progress of vegetation is stopped, is to rot by
means of the penetration of air, which is a fluid ever in a statc of ofcil-

lation, and confequently motion, as nice Barometeis fufficicntly teflify,
and is also ever changing its nature, by a discharge of some particles,
and re-admiffion of others. And being also an exceeding light fluid,

some hundred times lighter than water, it is not likely to bear up the

particles of stone.

(h) See Leflure 111. Number C. to CLIII. May not this property be turned to useful

purpol’esj in making crucibles.
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By proportions (z) in the first lecture it is certain, that the increase

of surface by the division of the hcaviest body, is very great arid infinite;

byproposition (5) of the same lecture,, matter is capable of infinite di-

vision.

And from the laws of hydroffatics, although heavier bodies do not

fwim in lighter fluids, that is, such gross bodies whole surfaces contain

more matter, than the same surfaces would contain of the fluid, link:

yet thefc bodies being comminuted will fwim, as appears from the co-

rollary of the firlt lefiture. Hence it is that it is possible by division,

to comminute gold or Hone to such small particles, that each lhall con-

tain within Its surface less matter, than is proportionable to its surface;

conicquently each particle lhall fwim in air as effectually, as if lighter
than so much air (nJ. Although this be possible and is fact; yet up-

on account of the other qualities of the external air, Its ofcillatory
motion owing to perpetual changes of heat and cold, and its predatory

quality, it is not likely to be the cause of petrification. Besides all

this, the principal work-fhop of nature for these petrifications, is under

ground, under different lirata of clay, to the depth of nineteen seet,
below the common influence of the atmosphere, or external air. For

although these petrifications may be found, fcattcrcd upon fevcral parts,
of the shore, they are rolled thither by the water from their proper
beds of formation; many of which similar to the one deferibed *, may be'

in the body of the lake. And although it be
very rare to find them

with wood; it is because the wood is worn off in the rolling, or soon

crackt and chipped by the sun upon
the shore, in which case it separates

intirely from the mass of ffone..

Since therefore the external air or atmospherc, can not amount to a

general cause of these phenomena ; let the internal air of this globe of

earth, be considered as the physical cause of these petrificatlons.
The Internal air of the globe,, is not a distindt fluid body of elemen-

tary matter, from the air which incompasses it. For by prop. 2. of the

second lecture. Air not only inconipasseth this globe of earth, but
per-

vades it. Yet the sttuation'of the internal air,, and the variety of mate-

rial strata it penetrates, and the different-causes which rarefy and con-

dense it, and Its not being subjedt to thofc violent agitations of florins

(i) Prop. 6,7, 8,9, 10, 11. (n) See concomitant causes, lect. I. * Lect. IV.
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and hurricanes, render it capable of producing many effects of which

the external air is incapable.
For although it holds a communication with the external air, the globe

of earth being like an animal body, perpetually taking matter into it,
and expiring matter out it; if not at large apertures or gulphs and ca-

vities, that seem to fwallow the sea, a prodigious instance of which there

is near the coafl of Norway ; and by Vulcanos, such as Vefuvius, flhtna,
and Hecla, by which the earth discharges rivers of burning matter; it

is, befidcs these, perpetually expiring, through its pores vast quantities
of matter, which according to the season of the year and climate, cause

variety of phenomena, thunder, rain, epidemical distempers, fevers and

plagues. In so much that miners, whose occupation is deep under

ground, can more accurately fore tell the changes of weather above, than

they who live above: And this they do, from the change of heat be-

low, and the aseending vapour, of which they are very {enfible (k).
Notwithstanding this communication, the internal air is capable of

producing many effects, which the external can not. For in home

places the earth is bound by frofi, which interrupts this communication

for a time; although warm springs, which receiving their fupply from

below, and also heat are too powerful, for the influence _of the ex-

ternal air, and preserve their fluid state in hard frosts.

(k) About five leagues from Bicanson In France, there is a cave three hundred paces deep,
which in the space of one day, when the weather is excessive hot, furnishes so much

ice, that the waggons and mules are scarce able to carry it away
in eight, so that it

rises almost to a thickness of four seet. And on the contrary in the winter time, it is

full of vapours, and a river runs in the middle of it, which is always frozen in the

summer. When any vapours are seen in this cave, they certainly prognosticate imme-

diate rain. Du Hamel. Hist. de l'Ac. Roy. des Sc. p. 257.
The communication between the internal air of the globe, and the external well

underflood, may explain these phenomena: The Inquirer leaves it to the sagacious

reader, to consider the phenomena attentively, and to apply the reasoning here used,
or his own reasoning which probably is better. In summer the pores of the cuticular

earth, if one may use the expression,. are open and suffer the internal vapour to expire,
perhaps at feme distance from the cave; in the place of which fucceeds a freezing cold;

on the contrary in winter, the cuticular pores being closed by the cold of the atmos-

phere, the internal
vapour being interrupted in its usual course, is collected in the cave,

and being warm must occasion a thaw.

Note also that there are chemical experiments whereby fluid matter is made to fieeze

before a-fire j for there are artificial colds, greater than any natural.
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Suppose therefore this air, holding communication with the external

-air In some places and times, and suppose it interrupted in other places
and times, by frofls and impenetrable strata' of matter; it maybe capable of

expanfion, and condenfation from internal causes, which shall not al-

ways affeCt the other, except In places where the communication is
very

free; and even there, as it ever supports larger columns of air, than that

w hich is external to the globe, it is weightier, and confequently more

capable of bearing up particles of metal and hone, through the llrata of

other matter, which by attraction may detain some of the particles, and

suffer a considerable change in their form.

For this phenomenon of the aseent of vapours, is frequent (/), and

the matter transformed by it, has been lying in its bed or beds, (for
many

of them may be supposed, thd* only one has been yet difeovered)
ever fmee the general transformation of the world, and has therefore

had fufficient time to undergo a change (m\

(!) Over a hath In Hungary, which abounded with petrefying particles, the fleams which

were arrefled by the building over it, were turned into fiony concretions, which may

givens reason to think, that petrefying vapours raised from the lower parts of the earth,

meeting with rightly dilposed matter, may form fiones without the help of rain or (pints.
Boyl on Gems.

(m) Although the petrifications which are part of the subjefl of this book, are accounted

for from the aseending vapours, yet it may be fair dealing, to let the reader know what

Kircher fays,
Quasritur qnidnarn proprle fit fuccus lapidificus.
Dico efle faxum noItrum aqua eliquatum. Si entm faxum quodcunque in pollinem

tenuiffimum refolveris, & aqua perfeste commixtum per manicam Hippocratis cola-

veris, ilia nil prorlus faxeum, fed prseter arenaceum folummodo fedimentum nshil relinquet;
Si vero nitrum aut Tartarum aqua perfeste comminutumadderis, ilia, quascunque tetigerint
intra subjestam concham posita, five frondes, fimiliaque poll exiguum curriculum aei I ex-

posita, in faxum ejufdem generis convertent, fi non totum, faltem cortice faxeo vefiient.

Quandocunque aqua pluvhlis aut ex nive diffolutaper montiumrimas fifiurafque transiens,
fefe Taxis nitro refeitis infinuat, aut flumen aliqnod tranlierit, cujos ripse nitrofa materia

refer!# fuerint, tunc aqua nitrofie materi# vel cum minimis ejus corpufculis perfc'fle vel

confuse per ramenta mifcebitur ; fi prius, tunc Isevis & glaber politufque lapis nafcetur, in

candem
quoque

faxeam materiam convertent quicquid fluore fuo involverunt. Si vcro poC-
terius, tunc ex stillicidio aquarum inti a montium Tpeluncas facto, rude faxeum asperum nnpo-

lituraque nalcctur, quod nunc in struarura pendentium, mode in pyramidum columnarum-

que figuras fucceffivo incremento exurglt, & hoc pariter quicquid involve!it, in lapidem fibs

fimilera ex quo profluxit transmutat. Atque tales font omnes illce monstruofe figure rc-

iurn, quas in ifiiufmodi cryptis in faxum converfis cum admiratlone spectamus. Si vero

•aqua fluminislacufve nitrofa hac vktute imbuta fuerit, turn herb# & plant# aitrasto lapide-
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Hence is there a fair account given of all these petrifications,. fb as to

render it probable, that they arc produced by an afcending vapour, Im-

pregnated with stony or mineral particles, which if they happen to mix

with the water of the lake, in their journey upward, may produce the

seente fucco, quamdiu intra
aquam steterint, humido impedlente molles remanebunt; evulfae

vero & in littus ejedlae tunc attrastus ab ipfis lapidificus fuccus, ab aeris ambtentis, humidura

refolventis, calore & ficcitate intra exiguum tempus vel totce’ in faxum, fi nitrofa corpufcula
faxeis ramentis atque aqca perfedle mixta fuerint, convertentur ; vel fi imperfedle & confu-

fanea mixtura constiterint, tunc uti ad intima subfiantiae penetrate ipfis non est licitum, ita

quoque cortice tantum plantas herbas paleas ac virgulta vestient.

Qiiandocunque vero aquae cujufcunque generis, praefertim intra concavamontium, cum

nitro & sulphure faxeaeque rupis fale faetaeramentis concurrerint, tunc fuccus nafcetur lapi-
dificas, qui quodcunque obviura involverit, in denfam kpidis subfiantiam converter: Sal

enim poros aperit subfiantiae, nitrum eos implet, sulphur calore fuo omni humiditate expulfa
fotum in ferreae duritiel subfiantiam transinutabit: Cujus lignum est, quando ferro percuffe
tinnitura raetallo cemulum fimilemque ediderint; cujus & hoc experimentum est, fi sulphur
eum nitro concoxeris totum in Lpideam subfiantiam abire reperies.

Quandocunque vero in subterraneis penariis aquae fuceos concretes, vti pyritem, myfi,

foryn, melanteriam, aut calcitim roferint, aut per vitrioli faeta faxa transierint & ramentis

faxi feu glebae quas distorum fuccorum, queis continentur, veluti vafaquasdam sunt, per-

feste & intime mixtse fuerint, tunc nafcetur fuccus quidam petrificus, qui alterius speciei
faxis glebilque commixtus, eain faxum convertit pretiofum & pro tinsturas ratione varium

fi vero hujulmodi petrificus fuccus calore ignis subterranei elevetur, is per intimas montiunx

faxorumque rimas agitatus, übicunque matrieem probe dispositam repererit, aut fi is niti-

diffimus liquor fuerit, statim pro tinsturas & exastioris misturae ratione in transparentem lapi-
dem pretiofum vel crystallum, Beryllum, Amethystum, Topazium, Adamantem, fimilefque
nunc magis aut minus durum, pro falls, aluminis quantitate eidem jundla, frigore loci con-

currente, inclurabit, quibus una magnae dotes ex natura fuccorum faliumque emanantes con-

ciliabuntur inferenturque ; ut proinde hie genulnam gemmarum originem habeas.

Qiiandocunque vcro fuccus pcirificus exvaria nitri, alumnius, vitrioli,caeterorumque falium

spsciebus, diverfifque mineralium glebarum ramentis, acredine diclorura falium exefis, in

intimis terras vifceribus commixtus fuerit, turn ignis subterranei calore fuccus in vaporem

tefolutus, atquc per faxearum substrichonum filfuras fistulafque vagabundus, übi matrieem
ap-

tam repererit, ibi vel marmor variegatum ex multiplici qua poller tinstura, vel diverfii jaspi-
dium genera constitnet; & quodcunque involverk, mufcofoe materias plantulas vicinas eas

pari modouna cum faxo coagulabit, unde tot herbulae, mufci ramenta pailim inlapidibus
jpedlantur.

Qiiandocunque aqua five per pluviam, five per flumcn aut per arenaceas materias &

faxa, nulla concrete rum fuccorum faliumque copia refcrta, tranlierit, eaquoque propter de
-

festum facultatis petiifkae nshil in faxum convertit; Utique in limpidiffimis fontium ori-

ginibus ; quae cum omnsheterogenea mifcella careat, ita ilia quoque neque vcstigium ullius

taxes coocretionis, neque in neque in cryptarum rimis rellnquet.
Mujadus fiabterraneus lib. E. fed., z.
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phenomena, which tradition has hitherto attributed to that water. One

of the oldelt Instances of which tradition, is in an author of the ninth,

century, quoted in the Ogygia,
De tertio miraculo fic idem Nennius (fieculi non! author)

est aliudfiagnum quodfacit ligna dureseere in lapides. Homines au-

tem findunt ligna,
et pojiquam formaverunt in eo ufque ad caput anni, et

in capite anni lapis invenitur, et vocaturJtagnnm Loch-eachac,

Hie est Lacus Neachus, Ecbac enim feu Eacha est viri proprium (quod
Achaium latine verto, alii Eochodium) a cujus obliquo (Neacha) Lacus

Neacus defle£litur; qui quidem aquifolii ligna in cotes pro certo con-

yertit: An vero anni, aut feptennii spatio? An etiara partitur in ferrum,

utsuperius traditur? Mshi utrumque incompertum.
To this may be added, a paflage from Tollius.

Gemmarum & Lapidum historia, Ludg. Ba.
p. 534.

In lacu Hibernite omne quod injicitur, vel in ferrum convcrtitur, ve{

fi fundum petit, in lapidem transit.

Thefo wonders of the lake are told in verfe thus.

est Lacus Ultoniaj Neachum qucm nomine dicunt,
Cujus fi quivis Aquilcntam affigat ad imum.
In tres feptennis species distinguitur annis;
Pars fundo ferrum, cos flustibus, arbor aprico.

This old tradition should occasion an inquiry into three things.

L The kind of wood which is petrefied.

11. The time required for petrification.
111. Whether the wood admits of a transformation into Iron, as well

as (tone ?

As to the kind of wood continuous to these specimens of petrifica-
tion before you, it may in the first place be declared, that they are not

holly, although that be the prevalent opinion; that is, such of them as

belonged to those diluvian llrata hitherto dcscribed; for many of them

being ground to a smooth surface, shew a grain that had a good deal of

variety in it, and evidently different from holly, which is one smooth

uniform grain. Because some specimens, which are found upon the

land, and dry parts of the fhorc, having been long exposed to the
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sun, and thereby as it were, bleached to a whkeness,. and uniformity
of

appearance, not unlike holly, the opinion seems univerfally to have pre-

vailed, that all the specimens are holly: You will see fufficient reafort

to deny that
many of them have ever been holly ; and that a few of

the white and light kind have been holly, need not at present be

d’lsputed; because perhaps, some specimens of that kind with wood

continuous, may be found hereaster, which will determine the matter r

Hitherto-no such specimen has occurred to the Inquirer.
We are under a neceffity to suppose this lapidefc'ent wood, any of

those kinds ofwood, which
grow naturally near the lake, or of those

kinds which are found in plenty, in the bogs adjoining to the lake.

Because it is reasonablc to suppose,. this petrefied wood was deposited in

its beds of petrification, before the formation of bogs, and even the lake

itfclf; or the growth of these trees which are found in the neighbour-
hood. Trees that are allowed to grow, and are asterwards selled, mull

fall in such a manner, as to allow some intermediate spsce between them j

and supposing them immediately covered with clay, that clay will form

partitions between tree and tree. But here is a bed of wood of four

seet thick, of considerable extent, lying so compacted together, that no

visible interstice appears, and no heterogene matter with it, but water,

and a few of the transformed bodies from wood to done, and a little of

the Lac Lunas, already mentioned, p, 98.
Trees found in neighbouring bogs are commonly Found tingle,. and

burnt (vj at the thick end, which helps to prove two things, both the

selling them by fire, and not an ax; and also the modern production

(0) There was Indeed found in this pit at Ahaness, one piece ofcombustible wood about

six pound weight, partly deferibed Number GCLX. Lest. 3. which had in it, a great num-

ber of small pieces of matter like charcoal, evidently distinst from the rest of the wo'bdy

matter intermixt with it. these lumps ofcharcoal were all small, none exceeding the size

of a cork for a pint bottle, and some of that Ibape ; when the piece had lain in the housc

some months, and being listed in order to be put in the fire for ordinary use, it was

taken notice of, and the charcoal fragments appeared remarkably black and firming ; the

incorapassing matter being of a dirty Black, or rather brown colour. This charcoal

crumbled easily between the fingers, and became a fine black powder, difcolouring the

fkin ; it would instantl-y take fire when thrown upon the blaze of a candle, and being
burnt, did net emit a fragrant fume, like the brown matter incompafilng it, nor indeed,

so much of it, as thwaore firm wood; in thesame bed of matter..
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of the bogs which now cover them. The selling of trees in this man-

ner, was a hasty method both of the Danes and English, to hinder the

native Irish from sheltring themselves, in their woody marish grounds.
And trees selled with boughs and leaves, are very proper to hop the

course of water; the Beavers in America know this
very well, who

always begin their Waers in this manner, and will at last finish a

bank, that shall be impenetrable to water. And they who are concerned

It may be more proper to aIk, since no marks of fire appeared in any of the gross
blocks, how came these hither.

Although no gross timber has been'yet thrown up out'of this bed, with marks of fire, yet
fbme

may hereaster be thrown up, when further fearch shall be made. And if such should

be found, they will not invalidate the argument here made use of to prove this bed of matter

to be formed by the general deluge. Because we arc not to suppose, that timber was used for

firing before the deluge ; And if it was used for such purposes, it flronld seem probable,
that wood reduced to charcoal,, may sometimes be found in strata of matter formed in the

deluge. Charcoal being Ids liable to putrefaction, than wood that has undergone the in-

fluence of fire. The particular cake of matter, which gave occasion to this note, seems

to have been two twigs or small branches of a tree burnt to coal, and so intermixt with

leaves preffed into a dense form, as seem at first: to make one continuous body. And

that leaves are capable ofduration confident with this supposition, maybe inferred from the

Chemist’s remark, (Boerhave El. Che. part 3. process 2.) ‘ Who that had not seen it, could

have believed, that diddling the tender leaves of rofemary for the space of two days, lliould

have not dedroyed-them ? Nay, but which is dill more furprizing, boil the small fine

flower as long as ever you please, and then carefully take it out, and view it either wish

your naked eye, or a microscope,. and you.will find that its form is not in the lead altered.

Leaves which were to undergo no Inch torture, may well be supposed to have lasted since

the deluge, and the incumbent weight might so press them, as to give them the firmness of

wood. For by artificial pressure leaves of tobacco may be forced into a narrow compass,
and a hard confidence ; and the sheavings of leather being closely prest, may become as ri-

gid as a board. The manner of the breaking this lump of wood, with fragments of char-

coal contained in it, gives good occasion for this supposition. For it does not cleave like

the red of the same stratum, lengthways ; according to fibres, but into very short, thin, ir-

regular stakes. Probably more of this matter was thrown up at the same time, although
none was taken notice of except this piece, being a piece accidentally-observed to have

something lingular, when it was in the hand in order to be thrown, upon the fire. It is to

the purpose to remark from Doctor Woodward,, Cat. of English fossils, part II. p. 19. A

specimen which he describes thus.

‘ A piece of wood having manifest marks of its having been chared or burnt by the fire, be-

fore it was buried in the earth ; it is not unusual to meet with wood thus burnt, re-

posited in the bowels of the earth. I have found it also in the peat marshes of Cheshire,
and elsewhere ; and G. F. de Oviedo observed charred wood in virgin earth, i.e. earth

that had Defer been dug or disturbed, at a considerable depth in the mines of Peru.

V. Purchas Pilgrims, lib. 5. c. 3. p. 971.
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here, in the making and preservation of banks for courses of water to

mills, are well acquainted with the use of the boughs of fir, which al-

ways having leaves, are excellent for the purpose.
The water of the marish grounds being thus stopped, or at lead de-

layed in its motion; the grass and heath growing through it, and every

year dying, has in a long course of time produced large trails of land,
called turf bog, replete with various kinds of timber ; such as red fir,

oak, yew; all extremely useful, and other kinds of less value. Let any

one examine a clod of turf of the red and fost kind, and he will find it

almost a collection of withered grass, and the flalks of heath; the

black turf which is the mod lading of the two combudible matters,

lies commonly deeped, and is no more than the mod rotten part of the

bog, which mud be tempered like mortar, to make it capable of being
wrought up into shape for human use In fuel. Large trees are for the

mod part found in these bogs, separate from one another, ...and burnt at

an end, and only covered with turf (p); but in the bed of petrifications,
the timber is found prefled into an heap, without any marks of fire, (ex-

cept one small specimen) under and over a deep bed of clay.

(p) A sensible opinion concerning subterraneous trees is fully exprest by Mr. Ray, and Mr.

De La Pryme, in the following quotation.
The greatest number of subterraneous trees were burnt or cut down by the labour ofman,

in the places where they now lie. In England there are found of them, in mod ofthe great

moraffes, molfes, fens, and bogs, in Somerfetlhire, Chefhire, Lancafhire, Westmoreland,

Yorklhire, Staffordfhire, Lincolnshire, and other countries. The wood of them is usually
called moss wood, and is as black as ebony.

these trees I say, were anciently burnt or cut down by the labour ofman, as Mr. De La

Pryme does clearly make out, in a letter to Dostor Sloan, registred in the philofophicaltran-
sastions Number 275. For many of these trees have been burnt, some quite through,

same, all on one side; some have been chop’d and squared, some bored through, others half

riven with great wooden wedges andstones in them, and broken ax heads.—— And it is

very observable, that upon the confines of the low country, between Burningham and

Brumley in Lincolnshire, are several great hills of loofe fand, which as they are yearly
-worn and blown away with the wind, there are difcovered under them, many roots of great

firs, with the imprelses of the ax as frelh upon them, as if they had been cut down but a

few weeks ; which I have several times with pleasure taken notice of, as 1 rode that way.

You will alk who selled those trees? And for what reafbn did they sell them ? Mr. De

LaPryme tells us, andproves it by fuiiicienl authorities; That the Romans did it to take
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We arc at liberty therefore to call this petrefied wood, by any other

name; than that of hr, oak, yew, or any tree growing in Ireland. The

agreeable fmell of it should incline us to think that it is cedar [q). It

these shelters from the Britains, and to fccure their conquers. For (faith he,) the ancient

Roman writers and hiflorians, frequently tell us, that when their Armies or Generals pur.

fued the wild Britains, they always fled into the fastnefles of the miry woods, and low

watry forests. Casfar himself confefles the same, and fays, that Caflibalene and his Bii-

tains aster their defeat pafled the Thames, and fled Into fitch low morafles and woods,,
that there was no posslbility of following them. We find also, that the flout nation of

Silures did the same, when they were set upon by Oflorius and Agricola. The like did

Venutius, King ofthe Brigantes. And Herodian plainly tells us* that it was the custom of

tire wild Britains, to keep in the fenny bogs, and thick marfhy woods
;

and when oppor-

tunity offered, to iflue out,and fall upon the Romans ; who were at length so plagued with

them, that they were forced to iflue out orders for the destroying, and cutting down

all the woods and forests in Britain, especially all that
grew on low grounds and morafles.

This order was executed, and they were accordingly cut down, as is evident in many-

writers, who tell us, that when SuetoniusPaulinus conquered Anglefey, he cut down ail

the woods there. Galen the phyfician tells us, that the Romans kept their foldiers con-

tinually employed in cutting downof woods, draining marshes and fens, and in paving of

bogs. It is manifest also, they did not only do this themfelves, but imposed the same

heavy talk uponthe captive Britains. For Galgaecus in his speech to his foldiers, tells them,
that the Romans made flaves of them, and wore out theirbodies in cutting down of woods,
and in cleanfmg of bogs, amidfla thousand stripes and indignities. But that which is modob—-

servable, is, what Dion Caffius tells us, viz. That the Emperor Severus lost 5000of his men.

in a few years, in cutting down the woods, and cleanfing the fens and morafles of this na-

tion- Mr. De LaPryme, adds much more of the famous levels of Hatfield chafe, and

the adjoining countries, which may be seen in the letter quoted before.

Moreover, not o.dythe Romans have taken this eourle of cutting down the woods,,
forthereasonsalledged, but other great Generals also and conquerors of countries. So our

Henry 11, when he conquered Ireland, cut down all the woods that grew upon the low coun-

tries thereof, the better to secure his conned:and possession of the same, to keep the country,
in a settled peace, and to disarm the enemy, who trusting to such advantages, are apt to rebel.

———The like did Edward I. when he conquered Wales.

Phisico Theological Discourses, from p. 232, by J. Ray.
The mass of subterraneous wood, principally spoken of in these lectures, is evidently 06

another kind, and is fairly proved to be antediluvian. Although the remarks of these gen-
tlemen be true concerning molt timber raised out of marish ground ; Yet since nothing
similar to this extraordinary flratum of subterraneous timber, came in the way of these di-

ligent Inquirers intonature., the conlideration of this flratum is highly worth the Reader’s-

attention.

(y) Gen. VI. 14. Make thee an arc ofGopher wood -

The critics upon this paflage remark severaliy. See Pool his Synoplis.
Vox alio loco non reperitur. DivcrjQmodo-accipiunt,
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is certain that bog yew,
which is like it in colour, is very unlike it

in fmell, and so is every other kind of timber, growing or raised out of

the bogs in the neighbourhood.

I. Generaliter f
.. Neque enlm nnum genus autdeblta copra fuppedltari poterat ex una re-

gione, aut fails commode diverfis areas partibus, trabibus, tedis &c. adhiberetur e.

De lignisbituminatis h
.

Confimdit GOPHER cum COHHER*. Inielligi podbnt
arbores bituminuse et refinofe, quales pinus et cedrus k

.
Al. quadratis *, fcilicet aedlfi-

dum m lasvigatis Vulg. i. e. dolatis ac politis ad aptiorem et firmiorera campaginem n

.

Scbol. ix dawTui. e. imputribilibus °.

11. Particu'lariter. Genus edligni Iseviffimi et ad fluitandum aptilfimi, et quod nunquam

purefeit p Vel 1. cedrus. Itapatres aliqui a etCh. Fermiffima enim erat, et inopia abietis

ad clalFes ufitatar
.

Et in Syria frequens erat, et longiffimas dat tabulas et incorruptibilis
ed *. At ccdri nomen EREZtum Hebrteis, turn Ghaldads, non GOPHER * vel 2 Pinus

qua: nautica diciturVirgilio quad navibus aptillima. vel 3 Buxus w
.

At spiffiffima hate ed et

gravidima, nec fluitat in aquis 1 ; vel 4. Ablest una ex quatuor spedebus ablctis z vel 5.

cedrelate % quod accomodatius ed Heb. voci quam cedrus b

.
vel 6, Terebinthus, Non

tamen prorlus affirmo. Eamaterie ed Icnta et fideli ad vetullatem, in Syria procera, quas

fola ungi velit, meliorque oleo fiat, et ejus baccse sunt sulphurode, sulphur autem Gophrith*
dicitur. vel 7. Cupredus

A

,
turn ob firmitatem (nec teredines parit ut pote amara, bine cu-

preffinistabulis inicribuntur duratura) turn ob fimilitudinem nominis*. Nam quid aliud cupar

velcuper, Grarcis etiam Kvrvfiera-os quam Gopher f
.

Nam mutationcm GinC,PH in P,

Oin U nshil moror. Adde quod Crotenles ex cupredb et domorum trabes et naves drunnt

tede Pet. Mart. Legat. Bab.l. 2p. 33 8. Et materie rara ed, ait Plinius, ideoque aquis fu-

pmiatat. Tcstatiflimse cupreffi perpetuitati competit quod refert Epiphanius Hceref. lib. x.

p. 23. Area: reliqutas ad fuam atatem vifendas per-duraffe. Et bine aibor ilia Dili facra ;

et in areas cupreffinas mortuorum corpora coudebant, quia in Diluvio erat, velut commune

omnium hominum Tepulchrum E
,

et to damro» ha1 quia ed expers putredinis, ait fcholi-

ades ad lib. 2. Thuddidis. Atborummaxime diuturnaed cupredus, ex qua fabricatse Ephc-
fini tempi! valvas per quatuor generationes incorruptse durarant. Theophrad. Hid. Plant.

5. 5. et Plin. ,16. 40. Opera ex cupredb permanent ad teternam diutunitatem Vitruv. 2. 9.

perpepute nunquam moritura cupredus Mart. Ep. 6.73. Vix tamen probat Fullerus

hancmateriam ad navigia commodam &c, ait Bochartus. Qui idcirco ilii fnccurrit et pro-

bat, et Pint. Sympos 1. 1-prob. 2. Ncque naupegus primo collocat—pinum—cupredum

et Veget. 4. 34.

Ex cuprelfo et plnu predpue liburn a eontexitur. Et cupreffos ad naves druendas

emi jubetTheodoricus Rex. Gadbd.Var. 5. Epist. 16. Inter arbores tawr/w
utiks cupredum

nominat; Plato 1. 4, Legum, et Diodorus I. 19. p.702. His adcle, quod in AlTyria vcl

Babylonia (übi primos homines habitafle condat ex Parad'd! ddcriptione, et montibus Ara-

rat, übi area Cuhstitit) nulla est alia materies unde fabricantur naves. Hincclafiis ingens

quam Babylone condruxit Alexander conduit ex folo cupreflb. Auian in Alex. 1. 7. p. j6l.

Strabo 1 16. p. p. 741, >

4 He. in v.' s sric. But. £ But. h Hi. *D k Me. 1 S. “But. n Me. ° D. p V. i Me, Ita,

R, R. in M. et Fui, Onk. et lon. D. V. 'Ful. 3 Me. 1 Ful. mile, uQ. in. V. M. O.

irjx, * FuL 9V. »JM. *IT. b Ful. <0 Ca -‘‘Ful. BP. * FuL fFuI. E Ful ib. bBP.j.
4.
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One might be inclined to call it alder, if the accounts of that tree

mentioned below (r) be true
.

But although alder is said to be
very

du-

rable under ground, for a reason assigned by Scaliger; yet this tree is

THe reason of giving this collestion of opinions, concerning the wood of the Arc,

is, that a fair argument may be drawn from all these almost united testimonies, that

refshotis kinds of timberdid abound in the world before the flood. And whereas the strata.

of ligneous matter dug at 19 seet depth, under the surface of the earth, near Lough Neagh,
and also under the water of the lake, are-plainly formed by the deluge, of timber that grew
before it. The reader is at liberty to choofe, to which of all these refinous kinds, he

will reduce this foflil wood: The reasons for the Inquirer's opinion, are given ; but

he reckons it fair dealing to lay every thing before his reader, which may inable him to

judge otherways if he thinks proper : Yet still he thinks this comparifon of teflimonies con-

firms his opinion. For the distinffion between cedar and Cyprus, is not easily made with

accuracy in these parts of the world, where there is very little ofeither to be seen in a flatc

of growth, and not much in mechanicaluses. There are two trees of the former kind, now-

growing in the phyllc garden in Chelsea; and the Bermudas ifles which did once abound

with it, have, it is said very littleof it atpresent : And Cyprus is rather preserved am ongif
us in a shrubby form, to be used in medicine as favinc, than in the form of for el I: trees.

(r) Ray fays of it in one hook

Materies olim fabricandis naviculis infervllt.

Tunc almos priraum fluvii fenfcre cavatas. Virg. Georg.

In aedificiorum fundamentals sub terra pollta in folo humido permanet immortalis ad setcr-

nitatem, & fustlnet immania pondera flrusturse. Vide Vitruvium übi agit de, lignorum ina-

terie. Piin. I. 6. c. 37. Theophr. de caufis lib. 3.C. 17. Curalnus sub aqua non putrefcat
fed duret, rationem reddit Scaliger, hurnidum habet communis nature, non enim aquamsub

aqua putrefied, quod nshil invehatur peregrin! *. Venetiis magnis etlam fumptibus ainus

aecerfiri folet ad facienda palatiorum et aedificiorum fundamenta : Palls etiamex alno in ter-

rain adastis insedicfiatur pons ille famofiffimus unius arcus de Rialto didhus, canali magno
impositus,et duas partes urbis conncctens

Rali historia plantarum de alno.
* Does not die water contained under the thin part of the hollow (hell of

an oyster,
always grow fetid, that is, putrify, and is it not an art to open them without breaking that

shell ?

He fays of it in another book.

Certum est et indubitatum palos ex alno infixes progrcstii temporis lapidefcere J. B.

Verum, hoc neque alno propium, neque materiel ejus naturx tribuendum cenfemtis, fed

potius condition! foli, aut fiquori cuidam lapideseenti qui in ejus poros fe infinuat. Nam

nec ipfam ligni substantiam in lapidem mutatam effe certum est, nec alno Temper aut in

quocunque folo accidit ut lapidefcat, et alia prteterea ligni genera in lapideam substantiam

indurata vidimus, castaneam v. g. Alpleis non procul ab Woburn in Gomit Bedfordia;.
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not usually found under ground in these places; tho’ it be plenty In a

growing Rate in the neighbourhood, and is found also in turf bogs not

very
far from hence. But although It were found under ground in

plenty here, how shall the fragrant fmell belonging to the petrefied wood,
be reconciled with the opinion of its being alder, which wants that

fmell : Some other wood should therefore be supposed*.

Although we suppose this petrefying wood, brought hither by
the deluge, and lying in one place flnce that time, the fmell may
be preserved • all that time, in such a fitnation: For a cedar chcst

of ninety years use in the
open air, has preserved Its power of exciting

an agreeable fmell (sj • and that fmell may be more easily preserved.

Experimentura Kentmannide Alno in lapidem indurando nobis non lucceffit*. V. C.G*

in alao Cat. Plant..Angli® J, Rail. Londini 1620. p. 14.

*LAPIDES, e Ligtto corporatu

Ela'tites ex abiete.

Dryites, e quercu-

Phegites,’a fago.
Ciethrkes, ex alno-

H®c quids® precedentia quatuor nomina. imponi poffunt, ut yanetas fitnota.

lifdem Interdum innafcuntur stuores candidi, ut in ilia at bore, qu®
in vallibus lochirnf-

cis reperta est. InterdOm Pyrit® flavi.

Ex alno etiam fit lapis artificiofe hoc modo. Imponitnr lignum, quant® velis magnitudinis,
iti lib: aif a ampla®n®a, in quibus lupulus coquitur, ad faciendam eereviliam ; cumque per-

eoclus abunde lupulus ell eximitur idem lignum, et arena vel glarea in iplis celariis, obruitur

per triennium ; inde cum gxernptum fuerir, duratum in lapidem apparet: E quo potiffimum
cotes hunt, quibus ad ferramenta acuenda menfu ii utuntur.

Ligna in Saxa.

Rami, folia, cortices, Kgifa, carbones, ofla, conch®, qu® in faxa corporata font, fncco

lapidefcente, in fonte non procul a Franeofurto ad Viadrum.

Rami, folia, cortices, ligna manic® ehirothec®, et alia, immiffa pifcin®' prope Schel-

lenbergam arcem in Mifnia, in foxa corporantur.~ - ---
--7 ' r

Trabes molares mutate in faxa : Quae trabcs
prope Torgara in Albi font reperte-

Ebenus subterraneus cum melanteria.

Lignum faginura in faxum corporatum, cujus dimidiapars adhuc lignum est.
c> —o r * j r o

]o. Kentman Dreldenfis medici Nomenclaturererum fossilium, qti® in Mifnia prfecipue,
ct in aliisquoque reglonibus inveaiuntur.

De omni foffflium genere Conradus Gefocrus.

ss) The fossil trees are ufoalfy found'without their -roots, thest thefc very roots, and even

die leaves and fruit are osten found in the same earth at feme diltance, many of the trees

are broken off near the root j
these lie horizontally, and have many of their larger branches:
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!n a place from whence predatory air is excluded. Fir prcserves its re-

fmous fmell feverai centuries of years underground, and why may not

cedar and other kinds of woods, prcfervc their fmclls in the same-man-

ner. The gums
and spices, which are vegetable productions, used in

the preparation of mummies, preserve their linells in doe catacombs,

perhaps thousands of years.

also fevered from them, and found at small distances; the extremities of the boughs are

usualiy broken off, and where the roots lie in an irregular position, their extremities are

usually broken off also : But these more frequently stand in their natural pofiurc erest, and

with their large roots running in their natural direction, down into the clay, or other firmer

bottom of the bog, and not unfrequently the flumps of these appear above the surface, the

trunks lying at some small distances.

It is idle to imagine that these have been buried either at the creation, or the general de-

luge ; at the first of those times, the firata must have been formedbefore trees were yet la

being ; and peat wood is far from being of Diluvian date, that much of it has been growing
within these three or four hundred years, in the very places where it is now buried : In this

fiate, that is, little altered from their natural condition, it is, that we principally find the

fruits and larger parts of trees.

What we find of them more altered, are sometimes large .and Jong branches of trees,

sometimes shorter, sometimes small fragments of branches, and most frequently shapeless
pieces of wood.

■ The larger and longer branches, are usually found bedded in the firata of stone, and

these are usually more or less altered, into the nature of the stratum they lie in.

The shorter or smaller branches are found in vail variety, in the strata of blue clay, of

which they make tiles in the neighbourhood of London ;
these usually carry the whole ex-

ternalresemblance of what they once were; but nothing of the inner struflure, having all

their pores so filled up with the matter of the vitrolic pyrites, as to seem pure masses of that

matter; these fall to pieces on being exposed to a moist air, and are what are principally
used forthe making of green vitriol or copperas.

The irregular masses or fragments of wood, are principally of oak, and are found among
gravel, and in many other strata; these are variously altered, by the insinuation of crystal-
line, and stony particles, but still preserving the veins of wood, they make a beautiful figure
when polished.

These according to the various matter that has filled their pores, assume various colours,
and appearances of various fulfils that have filled them, some are perfectly white, and mo-

derately hard, others of a brownish black, or perfectly black and much harder; others of

of a reddish black, others are of a yellowish, and others greyish, and others of a ferrugi-
neous colour : They are of different weights and hardnesses, according to the nature of

the stony particles they contain. The most singular of these that I have met with, are two

in my own possession, the one with its pores filled every where with a pure pellucid crystal,
the other a black mass, which was simple oak within this hundredyears , having been put as

a prop to a roofofone of the mines in the Hartz forest, yet now isso perfectly petrefied, as to

strike fire withsteel. This is much of the same kind with the famous fossil wood of Lough.
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If it be alledged that this fraell, is the effect of the petreseent matter

mixt with the wood. It may be answered, that if that was the case, the

stony part of these mixt substances, would yield the flrongefl fmeli; but

Neagh, in Ireland, which the ingenious Mr. Simon has taken great pains to prove of re-

cent petrification, and this a plain evidence of the possibility of that being the case. Mr.

Simon has made many accurate experiments to prove this, and has favoured me with large
quantities of the wood, some ofwhich is wholly, some only a part petrefied.

lathe specimens I have from Germany, some have veins of sparry, some of earthy,
and some of matter resembling that of the common pebbles; these sometimes, tho’ rarely,
have the shape of parts of branches of trees, they more usually look like broken pieces of

boards, and are generally foundcapable of a high polish.

Many substances have, it is certain, been preserved in the cabinets of the curious for pe-
trefied wood, which have very little right to that name : But where the fibrous and fistular

texture of the striae, and the vestiges of the Utriculi and Tracheae or air vessels, are yet re-

maining, the bark yet perfect, and the several circles yet visible, which denoted the several

years growth of the tree, none can deny such substances to be real fossil woods, and such

as these are often coveted with efflorences ofspar or other minerals, and frequently contain

veins of pure spar or crystal. General natural History, by John Hill, p. 639.
This fort of wood is found mod commonly in strata ofgravel or find, and sometimes in

stone, clay, or marl ; all that I observed of it was altered, and increased in hardness and

weight, either by infatuations of stony and mineral matter, during the time that these and

other bodies were sustained, among the dissolved stony and mineral matter, in the water of

the deluge, by a total solution of the vegetable substance, and a succession of stony mine-

ral or metallic in its stead.

What hath been imagined by some, that this alteration was made sin ce, by petrefying
water, is without reason or any good observation to countenance it. Even that which is

found in lakes, and in rivulets, was originally lodged in the earth at the bottom of them,
and petrefied before it was reposited there.

In particular, a more accurate inquiry and trials havebeen shewn, than what was formerly

pretended of the petrefying power of Lough Oneagh, in Ireland, which is not true: For the

water makes no fitch alteration upon any wood that is put into it. The petrefying wood

that is brought thence, being of that which was. orignally lodged in the earth at the bottom

of the lake. I infiance in the wood, brought cut of this lake, because it is infilled upon,, and

more notice has been taken of it, than of any other.

Catalogue ofFossils, by J. Woodward, Part 11. p. 19.

The two foregoing quotations from Inquirers into natural phenomena., contain two

opinions ; I. The petrefied wood'that is brought thence (from Lake Oneagh) being of that

which was originally lodged in the earth, at the bottom of the Lake. And, that this inquiry
has been of an early date, appears from what he fays asterwards.

11. Mr. Hill is of opinion, the petrefied wood of Lough Neagh of which he has many

specimens, which were of the coHestlon of the Author of this book, tho*' sent by the-

Gentleman mentioned, is of a recent production, at lead less than one hundred years. The:

Reader may give a. judgment of these two opinions, from what is £aid in tire pourfe of these:

lectures.
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k Is quite otherwife, the stony part yields it faintly, the wood strongly,

especially when it is burning, which shews that it is of the intimate na-

ture of the wood, and can not be separated from k wkhout a total de-

strudtion.

The manner of this timber being brought from other parts of the

world, to be interred here in the general deluge, is no difficulty to those

who have any faith at all, or capacity to reason from general similar

effects, to a common cause. Suppofmg therefore this heap of wood

lying under strata of clay, to the depth of nineteen seet. This prcssure
continuing from the time of the deluge, through so many centuries of

years, produced a flattening of many of the trees, and thereby a close

union of them, with the boughs also and leaves, which beingbroken off, are

fqueczcd together into hard solid cakes, that at first appear to be firm

wood, and are forced in between the trunks so as to make a flratum of

a dense matter, without
any visible interflice; for the wonderful effects

of fuck pressure, have been already demonstrated,. and if a leeptical pcr-
fon should alledge that an earthquake, which is capable of making pro-

digious changes in the surface and strata of tire earth, might throw an

heap of timber In tins bed, he need only be told, that this
part of the

world has not ever been fcnfible of such dreadful phamomena, as the

choques and tearing, and transplanting of these parts ofthe globe by earth-

quakes : But also he
may

be told, that the agitation of the waters in

the deluge, might occasion such collifion of the trees against each other,
as not only to tear off their boughs, but even to split and break the sur-

face of the trunks, so as to render them more closely united in one mass,.

If it were proper to encourage
this, disposition in mankind, to form

hypotheses upon all things, there is here a fair- occasion to conjecture,
that the origin of all jet and pit coal is wood

; that is, strata of this*

kind of w
rood formed by the deluge, imbibing particular fleams of the

earth, become a molt excellent and durable fuel for fire. It would be

going out of the way to inlarge upon this, and therefore the proper
lubjcct must be returned

The question concerning the tune neceflary for petrification, should

now be difeufled..

* Whoever will examine the whole eolleflion of fossils, part of which is only publishccf
ki (his book, will see good foundation foi this opinion, considering also the immenfe he.-
dies ofcoal of various kinds, in tire neighbourhood osthele petrifications.
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As to the time of petrification, we may take all or mod of what has

pah fmcc the general deluge. But if the whole time be taken, it
may

be asked, why is not the whole raass petrefyed as well as particular

parts. In answer to this it should be observed, that to produce any ef-

fect
,

there ratist be an aptitude in the subjcct matter, as well as the

cause : Perhaps the pores of some of this wood, are too clofc to admit the

petrefcent effluvia of the earth, perhaps too wide to retain it; or, since

the subtlety of effluvia is such sometimes, as to penetrate the mod com-

pact and dense matter, which is elsewhcre mentioned in these ledlures,
it may be more conformant to true philosophy, to say, that there is a con-

gruity between some pieces of wood, and this effluvia; and incongruity
in rcspedl to others; For there are many instances in the material world

of this kind.

By congruity is here meant a proper proportion, as to bulk, fflape,
motion and pores, between any matter subtilized, producing phenomena

along with other matter. Therefore it is possible, that as much of the

petrification as is now effected, was made so very soon aster the wood

was deposited in the beds ofpetrification, and if it continue there some

thousand years more, perhaps no alteration would be produced. This

is proper to be observed, in compliance with the old and constant account,

of the petrifications of this lake. If seven years,
which is the general

opinion at present, or three times seven, be the time for petrifica-
tions produced in the water of the lake ; why should not the same cause

produce its effedls in the same time beyond the influence of the water ?

It
may be answered, that the water may help to produce this efFcdt,

sooner than the effluvia of the earth alone without it; For water has

been already constdcrcd in this rcspcct, and the same reasoning need not

be repeated.

these foil!! petrifications may have been effected in seven
years, twenty

years, or a thousand, or more or less, than any of these for ought, any

man can say, with foundation oi reason; and yet the old testimony of the

phenomena ofpetrifications in the lake, In a limited time may be true. For

this testimony has almost every cireumstance of credit to recommend it;

its antiquity and univerfaliry are of weight in this respedt, to which

should be added, its not having any superstitious notions annextto it. For

although these petrifications have been much admired, they were never
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worshipped; nor are they kept as venerable pieces of superflition, like

the Cranbourn crystals mentioned already, which are preserved as reli-

gious charms, by those who live near the spring, where they are said to-

grow in one night’s time : An opinion,, univerfal and old* and without;

superflition, should not be despifed.

The effluvia of the earth* therefore may produce petrifications in?,

seven years, with the inflrumentality of water ; and upon a particular
wood, holly, which was once very plenty about this lake* and much,

used by fishermen to six their nets.

It is not easy now to get a specimen of holly converted to stone* with*

any wood continuous; because all this kind of timber is totally deflroyed*
and also because the fishing now pradhifed* is not so much by fixt, as.

draught nets. At Toom being the common discharge of the lake, where

some thousand barrels oseels are taken
every year, there is occasion to drive-

a great number of piles* but none of these are holly, and thor some are

fixt twenty years* they are not any way petrefied ; Yet a man who farms-

part of the fishery, and has been employed near thirty years* declares he

put down one pile of holly on purpose to make an experiment* and that

the lower part was turned to stone within seven years: He does not give
his account as accurately* as a person converfant in philofophic matters

would do* yet he is honest by character* and can certainly distinguish.'
wood from hone- If experiments have been made to the same pur-

pose* by others of undoubted reputation, which have failed* this should.

not explode the belief the fact’*. For it is not easy to tell, how
many

concomitant circumstances are necessary, befidcs the principal caufc, to-

wit* the terreflrial effluvia impregnated with stony particles; the holly

perhaps ought to be of a certain age* or dimensions ofgrowth ; there is

perhaps a particular depth of water required. There are perhaps,
particular places where the effluvia aseends freely, others where it

is totally interrupted, by a flratum of dense compact matter
*

there

may
be a quieflen.ee required in the water: But all parts of the lake,

are not convenient for that;. the experiment may
be tried in a place-

very proper
in all these respedts* and yet one (form may move the wa-

ters with inch agitation, as to overwhelm that place with land, and de-

feat the design of the inquiry* flnce no difeovery can ever be made of the

*

It should be remarked,that the Lough having increased greatly, perhaps within one cen-

tury or two, experiments now made, arc far from the places where these phrsnoraena.
mre common formerly,.
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effeffl. these are rcafons why experiments may not fucceed, and yet
the fast may

be according to the old and univerfal tradition.
It may be urged, if terreffrial effluvia occasions these phenomena, and

the production of them be so early as this reasoning implies; why are

not specimens found in the land in greater plenty, and why have

not some of those specimens wood continuous ? The anfvvcr may be,
that as many of them as he near the surface of the earth, are subjcct
to the influence of the external atmosphere, which is predatory, and dc-

ffroys vegetable bodies, when the final period of vegetation Is 'arrived
at, that is„ when the vegetable Is come to its compleat condition of

growth. The surface of the earth being osten turned, they are liable
to such collifions, as muff foparate the ligneous parts from the flonc.
bor although specimens of this kind might have been very common,
when these lands firlf admitted a plough, they may be scarce now.

Ploughing in this place is not earlier than the reign of Queen Elizabeth,

For Moryfon (a) in his hilfory observes, that they scarce knew what

(a) A Bohemian.Baron complained, who having seen the Courts of England and Scot-
land, would needs out of his curiofity return through Ireland, in the heat of the rebellion,
and having letters from the King of Scots, to the Irilh Lords then in rebellion, first landed

among them, in thefurthest North, where for eight days (pace he found no bread, not so
much as a cake or oat;, till he came to fit with the Earl ot Tir-Oen, and aster obtaining
the LoidDeputy’s Pals to come into our army, related this their want of bread to -us for a

miracle, who nothing wonderedthereat. MoryfoTs History of Ireland, Dub, Vol. 11. p.
374-

To this authority it
may be objected, that Ireland was once much more populous than

it was in the Earl of Tir-Gen’s time, as the Archbifliop of Dublin, Ki no, relates.
‘

> s certain Ireland has been better inhabited than it is atpresent. Mountains that are

' now-covered with bogs, have formerly been ploughed : For when you dig five or six foot

: deep, you difeover a proper foil for vegetables, and fin'd it ploughed into ridges and fur-

: rows. This is observed in the wild mounlainsbetween Ardmagh and Dundalk, where the
redoubt is built, and likewise on the mountainsof Altmore

; the same as I am informed
has been obierved in the Country of Londonderry and Donnegal \ a plough was found in

: a very deep bog in the latter, and a hedge with wattles Handing, under a bog that was

five or six seet deep abeve it. I have fecn the Hump of a large tree in a bog ten seet deep,
: at Cdlle-Foibes ; the trunk had been burnt, and some of the cynders and ashes lay Hill on

the flump. I have seen likewise, large old oaks grow on land, that had the remains of

: ridges and furrows ; And I am told that
on the top of an high mountain in the north,

: there are yet remaining the streets and footsteps of a large town ;and in truth thereare few

places, but either vilible, or when the bog is removed, shew marks of the plough, which

fare must prove that the Country was anciently well inhabited.
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'bread was In this part of the kingdom; although it might have been com-

mon to turn up furprizing specimens of these mixt substances, for fomc

time aster, yet now, aster the frequent ploughing of the land, it may

be almost impossible.
The terrcstrial effluvia confidcred as the cause of petrification, is thus

cleared from the objections; and ifitaccounts for the turning of wood

Into stone, it
may also easily account for the turning of wood into iron; lor

the internal air of the earth is as capable of bearing the particles of one as

the other, since by propositions in the first leCture, all matter is capable of

such comminution, as to be made to fwim in a specisically lighter fluid.

The internal air therefore, will always be impregnated with particles of

such matter, as the strata have, which it pervades; but in the descrip-
tion of the lake, in LeCture IV. it was particularly remarked, that there

was a great deal of iron ore on tire fliorcs of the lake, where it waffles the

County of Derry; and to that may be added, that strata of that ore reach

to the mountain Slew Galen, and perhaps some distance under the lake.
* n t

It is likely that the Danes first, and then the Englisti destroyed the people, and the old

woods Teem to those who pretend to judge, to be about three or four hundred years stancL

ing, which was near the time that Courcey and the Britilh subdued the North of Ireland,
and it is likely made havock ofthe people, that remained, aster the Danes were beat out of

Ireland. See manner of manuring lands, &c. in the Natural History of Ireland.

Although this remark may be allowed to be just, yet it does not prove, that the lands imme-

diately incompassing the lough were ploughed. For having been extremely woody, a plough
could not be used until they were cleared of wood, which it is well known was not done

till within a century part : The high lands, or mountains, being formerly perhaps bare of

wood, and the low lands overgrown, the former were ploughed by the very old inhabi-

tants, the marks of which industry, may
be difeovered in some mountains. But when the

low lands were cleared oftwo impediments, water and trees, the plough was used in theaj
to better advantage ; bccause they were more fertile.

Indufli tense bonitate, volebant

Pandere agros pingues & pafcua reddere rura. L,ucrat. 13. 5,
######**

Inque magis dies in montem fucedere fylvas
Cogcbant, inffaque locum concedere cultis,

The opinion which the ingenious and laborious Schuitzer mentions, tho’ not with appro-
bation, Iter alpinum. Lug. Bat. 1723 is probable and to the purpose. Orta est quasstio dg.

prima vallium & montium inhabitatione—PraetenduntMontes, horumque apices initiofuiffe

ah ■homitiibus occupatos, quandoquidem nullum lit dubium, fuille inferiora montium latera,
& valles ipfas montibus interiestas fylvas denfas & horridas, quae fuccelfu temporis & fecu-

lorum debueruntaraontivagis dejici, eradicari, & in prata vireatia, agrofque fecuados com-

■sautari, fenfna adeoad habitationem aptse reddi.
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Near the lake there is now an iron foundery, and the ore Is princi-
pally raised between that and the mountain Slew Galen, which is within

about ten miles ol the lake. Here therefore is a stratum of metalline ’

matter, to impregnate the terrestrial effluvia, and confequently in this

place the pores of wood
may be filled with this matter, as well as with

that of stone. For the pores even of growing vegetables, admit metal-

line particles, which coalefce with the vegetable substance (b\.

But if any one is furprized that the parts of matter, which are made so

final],, as to be boyed up by so light a fluid as air, can become fucli

dense and weighty matter as iron and stone, let such a one consider,
what extreme hardness air itself is capable of acquiring 1,, even so as to

become as hard as marble, if the particles are brought to 'contiguity ;r

and experiments upon various forts ofbodies, vegetable, calcarious, and

metalline, prove that air intangled with other matter,, help to constitute

the natural bodies, as appears from the fixth proposition of the second

Lcdsure, as well as those comminuted to a great degree help to confli-

tute air. For air is in reality a fluid aggregate of exceeding finall par-
ticles, of all fort£ of dense and heavy bodies;, and may therefore be spe-
cisically heavier than any portion of comminuted matter, except gold,
which is the heaviefl; they may therefore all be allowed to be supported
by the fluid air, except gold, by the known principle's of Hydrostatics;
and when the motion of the air isconsidered, which it always has more or

iess, comminuted gold may easily be allowed to float in it; for motion ren-

ders every kind of fluid capable of supporting bodies specifically heavier.

Thus are the three last qiiestions answered, concerning these petrifi—-
cations, as to the kind of wood, the time of petrification, and the mix-

ture of metalline matter.

fb) In monte Juntzcn observantur ligna fagina aliis
quae alibi crefcant durlora, graviora Sc.

Vane intorta, nodola, incolas ipli arcclTnnt hanc iignorum quaff ferream duiitiem, fucco nutrl-

tio particulis ip(is Chalybis impregnate, & veluti ferruminato, cui philofophus baud diffi-

ciiem prssbcbit affenfum, fi iigna norit per macerationes in aquis Chalybeatis Martiatis du—-

riora reddi & ferro pane invi&a, Gonliat praeterea ex plantarum analyli vegetabilibus' om-

nibus ineffe particulars ferreas quas proin fuere ex terra cum fucco nuiritio elevatse: Eieva--

bunturautcmplures, ff tens viltena vena ferri fint referta.

Schuiuer Iter flipiuum Lug. Eat. 1643, p. jb.o..
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WE are now to speak concerning the medicinal quality of the Lake.

THE.
Sanative quality of the Lake, In rcspedl to diforders in the

surface of the body, not being fairly traced higher than the reign
;of King Charles 11. there is not so old a tefiimony for this quality, as

for its petrifications. The place mold remarkable for this, is, a bay called
Fishcr’s bay. In the County of Tir-Oen, as is related at large, Lesturc

IV. , And perhaps the reason which gives that place the preference,
is the smoothness of the shore, confiding of a fost fand, giving no pain
to naked seet, together with an easy declivity which allows the timorous

to wade in, without any danger of a hidden plunge.

If the observations of some persons, who have bathed in that part of
the lake, called Filler’s bay, be true, that the water orfandat the bot-

tom in particular places, is
warm, it Is a probable argument, that there

may be springs there. The Hungarian Governour, (de admirandis Hun-

garian aquis) observes, that in the river Vagus near Galgotium, hot water

rises in the bottom. Neque in rlpa tantum eruuntur cal idee fed etiam
intra amnem, fifundum ejus pedibus fuffodias, calent autem imraodice
Sec. But this

part of the lough having been frozen indrely, in the
year

1 739"4°> destroys the probability of this; for it having been cufiomary
during the fro.fi, to pass from one county to another, upon the surface
ofthe fiozen lake, paflengers must have observed places unfrozen, ifthere
were any; but the Inquirer never heard of such from any persons of
credit.

Laying aside therefore the consideration of springs, if the water of the
lake be not altogether or one homogene kind, at considerable distances
from the mouths of the great rivers which form it, as partaking more or

less of subterraneous effluvia's, in different places: There is a°prefump-
tion, that the water of that side of the lake where the iron (c) ore

abounds, is the mold fanativc part of it; at lealf for some particular

(c) from what has been said, it appears, that the subterraneal effluvia may cause dis-
tempers, so it may not be amiss to take notice, that possibly in some measure, mineral efflu-
via may prevent distempers. For it is observed, that several parts of Scotland are free from
agues, and that very hot and large regions in the East Indies, are rarely troubled with the



Phyfical' LECTURE V.146

diforders. For suppose different strata of matter,, to lie under different

parta of the lake ;
the terrestrial effluvia fflall be impregnated in dif-

ferent parts of the lake, with different kinds of matter ; In the County
of Tir-Oen side of the lake, where there is a vast body of coal, it shall

be impregnated with the bitumen, and other parts of coal (d) ; in the

County of Derry side, where there is a great body of iron
ore,, the ter-

restrial effluvia, mart abound with sulphur, and such kinds of matter as

constitute iron, which of all the metals is found to be molt medicinal:

And for this I produce the authority of a great chemist and phyfician.
Bocrhave fays, 4 bodies that owe their origin to the same earth, are

plague, nor is It led remarkable, that in Ireland, the air is impregnated with such sort of
emanations, as prevent the generation of any venemous creatures ; to which I shall add
the following instance from Beguinus.

Dignum admiratione est, quod quamvis in vicinia Hydrite comitatus Gloricenlis, übi re-

peritur copiofa §
,

fingulis fere annisLues pestifera grastatur, ilia tamen femper immunis'ab-

hac manere foieat, idque viri providte aetatis fe observaste, et a majpribus fuis accepifie mshi

fanste confirmarunt. Boyle abridged by Boulton, Vol. 11. p. 284.

(d) The beds of coal with which this Country abounds, in the neighbourhood of a na-

vigable lake, which has also a navigable communicationwith the sea, by means of a canal,
are of extraordinary consequence to the kingdom. The works are now In a fair way of

answering the noble intention of the public, in laying out above fifty thousand pounds fieri,

in order to-open a free passage for supplies of fewel, to a great parr of the kingdom, but

especially to the capital of it. This passage (concerning which see the map) being a beautiful

canal from the sea port of Newry, to the navigable part of the Ban River, being thirteen

miles; and nine miles of the river, together with part of the lake, the Black Waterriver,

and anothercanal from thence to the pits ; will not only inable the kingdom to receive coals

at-eight or nine shillings a tun at distant places : But also the linen manufacture is hereby ex-

tremely benefitted, upon account ofconvenient water carriage for kelp, and all other weighty
materials, necessary for that valuable branch of trade. But the design of this book being

philosophical, rather than mercantile, a particular account of these things, may more properly

belong to another treatise mentionedalready. Yet one circumstance shall trot be omitted,
that whereas incessant rains during the summer of the year 1744, almost totally destroyed
the fruits of the Northern parts ofthis kingdom, and the merchants were obliged to im-

port, above one hundred and fifty thousand pounds worth of
corn, for the support of the

people, and the horses for want of food, were many of them dead, and the test too weak

for labour; this canal was of excellent use in contributing to convey the corn, to the inhabi-

tants of five counties, in the neighbourhood of the lake : so that moderately speaking, the

lives of fisty thousand people were saved thereby, which is so great an emolument arising
from this work, tho’ not the original intention of it, that if no other should ever arise

from it, the public is already amply rewarded for the expence; But it is also in a fair

way of answering every intention of it, to which all imaginable success is wished. See a

dialogue concerning some things of importance to Ireland, published this year in Dublin.
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easily transmuted into one another : Iron which of all the metals seems

to come nearest to the earth of animals and vegetables, must be al-

lowed likewise to come nearest to animals and vegetables in nature,

and seems as if it might in some measure be dissolved in them: And

hence it yields a noble, and very safe remedy for diseases of the human

body, whilst the rest of the metals act with more violence (e).’
The tcrrestrial effluvia abounding with the sulphur of the iron ore,

is detained in the water, which thereby is rendered very fanative. If

this detention of the effluvia, be thought to be said without foundation,
let it be considered, that in the common experiment of fmoaking to-

bacco, if a contrivance be used to make the fmoak pass through the

water, that water fliall become a strong emetic; this can be owing to

nothing else, than the detention of the finoak in the body of the water :

In the same manner may the terrestrial effluvia; be detained in the wa-

ter of the lake, and that of different kinds, in different places. Hence

may the waters be found more sanative in one place, than another, and

sanative in respect to some particular disorders in one place, and in re-

spect to other disorders in others. But the shores being very rough
in some parts, and smooth in others; it is

very likely the latter will al-

ways have the greatest reputation in this respect; people being apt to

prefer those things, which are attended with leaf: pain. To what

has been laid down concerning these terrestrial effluvias, it may be ob-

jected, that if the water of the lake was impregnated with heterogens
matter, in this manner; the chemical analysis of the water would dis-

cover it: But the analysis of this water, discovers nothing singular.

In answer to this, it should be considered, that the
very nature of an

effluvia, implies something very fugacious, and therefore not easily
brought under the torture of chemistry, especially when experiments are

tried upon
the water, at the distance of the capital city from the lake;

being more than sixty Irish miles, from the nearest part.

It should also be considered, that the mixture even of metalline mat-

ter, when reduced to an effluvia, with water, does not necessarily increase

the specifical weight, and for this the chemists might be quoted, particu-

(e) To this
may be added, the sentiment of the Ingenious James Keil. Tentamina me-

dico physica ‘
ex diflls petenda est ratio cur ex Chalybe intenfiprero, quam ex cateris

metallis, fanguis calorem concipit, quod sell, majori elasticitate- donatur, quaetiam ad vafa
obstructa agerienda gravioribus metallis grtestat.
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larly Mr. Boyle; if the proportions in the first lecture, concerning the

prodigious Increase of surface in the division of bodies, did not almost

oblige us to infer it. For hence it follows, that metals comminuted so

as to swim in fluids, mud be reduced to such
parts as contain under

their surfaces, so little matter in respect to them, that whatever differ-

ence there
may be, between their specific gravities and, very light fluids,

may easily be overcome by a gentle motion, or tenacity of the fluid ; in
which case there Is an equilibrium, and that mixt fluid

may
be of the same

specific weight, with the original homogene fluid. For this comminuted

matter may be so small in quantity, as to mix with the fluid, and yet

upon experiment not appear to add to the specific gravity, considering
how many allowances must necessarily be made, for inaccuracy in molt
cases concerning natural phenomena (f). Mr. Boyle remarks some

waters -with mineral particles, are lighter than waters not Impregnated
with them upon account of volatility.

If the stony or metalline particles, be supposed to be Hill further di-

vided, the surfaces are still larger than the proportion of the lessening
matter, in which case they will swim on the top; and if aster an agita-
tation of the fluid, which mixes them with it; a portion of the fluid be

weighed, it may seem specifically lighter. If the particles are supposed
larger, than the degree of smallness necessary to make them swim, they
will sink, and if after agitation a portion of the fluid be weighed, it

should appear specifically heavier.

In regard to the waters ofthe Lake, it may be difficult to say which of

all these may be the case: For if the terrestrial effluvia ffiould bring
stony and mineral particles with it, of equal gravity with water, they
would continue in it, and a chemical analysis might determine something
concerning them : If the particles were heavier, they would subside in afl

calms, when the water is almost quiescent, and form a very extraordi-

nary sediment, capable of being observed ; but since neither of these is the

case, they are light and fugacious, and are perhaps constantly palling
through the water into the upper atmosphere; which

may also contri-

(f) 'I found by by weighing hydrostatically water impregnated with iron, that

it was not much heavier than common water.’ Boyl on Gems, and in the same tract.
Sometimes mineralparticles may be so spirituous, as not to increase theirspecific gravity ;

for I have seen ferrugineous water, which, tho’ strongly impregnated, was little heavier
than common water.’
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bute to the wholsomness of the air. For whereas all fresh water (g)

vapours are known to be more pernicious to human constitutions, than sea

vapour, yet the air about this vast lake, is under no discredit in that re-

spect (h). But whatever the case may be, it is sufficient at present, that

the probability of a terrestrial effluvia is established, that the fact of pe-

trification is put beyond all doubt, that the place is accurately described,

where more specimens may
be had by future Inquirers, to whom all suc-

cess imaginable is wished.

As to the facts, as they now stand, and have been honestly laid before

you, they can not by any future inquiry be contradicted; for the facts can:

never be altered; you are at liberty, therefore Gentlemen,, either to al-

low the reasoning upon
them to be fair, or, at your leisure to substitute

in the place of it,, any other system which may seem more suitable to the

subject.

(g) Yet the great Francis Bacon, fays, (History of Life and Death) what seems strange,
the salt marshes which are at certain seasons, overflowed with sea water, prove more un-

wholsom than the fresh.

(h) Qui corporis poros perpetuo permeat aer, multas neceflario fecum invehit aqueas par-
ticulas &c. Ja. Keil. Difquifitio fecunda.

The air of Ireland being extremely moist, probably the intermixture of Chalybeate par-
tides with it, in the neighbourhood of this lake, may prevent its ill effects.

Keil’s remark upon bad air, is, Nullam non aeris mutationem corpora nostra afficere posse
abunde patet, cumque minima nature corpufcula maxima virtnte polleant, quo subtiliore e

terra aut astris exhalatione aer inficiatur eo gravius nos plecti. But if this chalybeate effluvia

Be wholsom, the contrary died mull be produced. This seems to be the case of the air
about Lough Neagh.



Advertisement.

HERE
should have followed a lecture concerning the present form

of the earth, with the antediluvian, and paradisaical forms; This

lecture is prepared, with a diagram, explaining many things concerning
the Deluge. For in as much as the beds of petrifications, which make

a great part of the subject of this book, are proved to be formed in the

change of things, in the great AEra of natural appearances, the general
flood in the time of Noah, a fair account of the effects of that inunda-

tion, would properly belong to this place. But it is too large for in-

sertion, and were it not so, the Readers being of the class of the Faith-

ful in religion, as well as the skilful in philosophy, it is hoped, that it

will not be deemed necessary.
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APPENDIX

Concerning the

EFFLUX and INFLUX,

OF THE

WATER

OF

LOUGH NEAGH.

TH
E papers in the philosophical transactions, copies of which

are given below (i), (k) such kinds of computations not being
easily retained in the memory, are the foundation of the fol-

lowing account of Lough Neagh.

(i) An experiment of the evaporation of water, by Mr. Edm. Halley, n. 189. 366.
Lowthorp’s Abridgment of the Philosophical Transitions, Vol. 11. p. 108.

We took a pan of water (salted to the same degree as is common for sea water, by the
solution of about a fortieth part of salt) about four inches deep, and seven inches, nine tenths

diameter, in which we placed a Thermometer, and by means of a pan of coals, we brought
the water to the same degree of heat, which is observed to be that of theair in our hotted
summers

; the Thermometer nicely shewing it. This done, we affixed thepan of water,
with the Thermometer in it, to one end of the beam of the scales, and exactly counter-

poised it with weights in the other scale, and by the application or removal of the pan of
coals, we found it very easy to maintain the water in the same degree of heat precisely.
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They who have surveyed this Lake, observe, that there is only
one visible discharge of the water of the lake at Toom, and that there

are eight pretty considerable rivers besides rivulets, constantly conveying
water into it: And that the discharge seems vastly disproportionate and in-

ferior in quantity, to the fum of the inlets. Hence some have been in-

Doing thus we found the weight of the water sensibly to decrease, and at the end of two

hours we observed, that there wanted half an ounce troy, all but seven grains, or two hun-

dred and thirty three grains of water, which in that time had gone offin
vapour;

tho’ one

could hardly perceive it smoak, and the water was not sensibly warm. This quantity in lb

short a time seemed considerable, being little less than six ounces in twenty four hours, from

so small a surface as a circle of eight inches diameter. To reduce this experiment to an

exact calculus, and determine the thickness of the skin of water that had evaporated, I as-
sume the experiment alledged by Doctor Edward Bernard, to have been made in the Ox-

ford Society, viz. that the cube foot English of water, weighs exactly seventy six pounds
troy : This divided by 1728, the number of inches in a foot will give 253 1/3 grains, or half

ounce 133 grains for the weight ofa cube inch of water. Now the area of the circle, whole

diameter is 7 9/10 inches, is 49 foot square inches, by which dividing the quantity of water

evaporated viz, 35/38 of an inch, the quote 35/1862 or 1/55, shews that the thickness of the wa-

ter, evaporated, was the 53d part ofan inch: But we will suppose it only the 60th part, for

the facility of calculation.

Toestimate the quantity ofwater arising in vapour out of the sea ; I think I ought to con-

fidentonly for the timethe sun is
up,

for that the dews return at night, if not more va-

pours, than are then emitted : And in dimmer the days being longer than twelve hours, this

excess is balanced by the weaker action of the sun, especially when rising before the water

be warmed : So that if I allow 1/16 of an inch ofthe surface of the sea, to be railed
per diem

in vapours, it may not be an improbable conjecture.

Upon this supposition, every to square inches of the surface of the water, yields in vapour

per diem, a cube inch of water; and each square foot, halfa wine pint ; every space of 4 feet
square, a gallon ; a mile square 6914 tuns ;

and if the Mediterranean be estimated at 40 de-

grees long, and 4 broad, allowances being made for the places where it is broader, by those

where it is narrower, (and I am sure I guess at the lead) there will be 160 square degrees of

sea ; and consequently the whole Mediterranean must lose in vapour, in a summer's day, at

least 5280 millionsof tuns. And this quantity ofvapour, tho’ very great, is as little as can

see concluded from the experiment produced : And yet there remains another cause which

can not be reduced to the rule, I mean the -winds, whereby the surface of the water is licked

up, somewhat faster thanit exhales by the heat of the sun, being well known to those that

have considered those drying winds which blow sometimes.

The Mediterraneanreceives these considerable rivers the Iberus, the Rhone, the Tiber,.

the Po, the Danube, the Neister, the Boristthenes, the Tanais
,

and the Nile, all the rest be-

ing
ofno great note, and their quantity of water inconsiderable. We will suppose each

of these nine rivers, to bring down ten times as much water as the river Thames,, not that



duced to suppose a subterraneous palTage, to account for the discharge
of a furplus mass of water, which otherwife should rise to a very con-

siderable height. But In as much as there
appears not any sign of fuck

padage to navigators upon the lake, and which could not be concealed

from them, (was there any such thing) the influx of water at inch

any of them is so great in reality, but to comprehend with them all the small rivulets that

fall into the Tea, which otherwise I know not how to allow for.

To calculate the water of the Thames, I aflame that at Kingston's bridge, where the

flood never reaches, and the water always runs down; the breadth of the channel is too

yards, and its depth 3, it being reduced to an equality (in both which suppositions, I am

lure I take the most.) Hence the Profile of the water in this place, is 300 square yards :

This multiplied by 48 miles (which I allow the water to run in 24 hours, at 2 miles an

hour, or 84480 yards, gives 25344000 cubic yards of water to be evacuated every day, that

is, 20300000 tuns per diem : And I doubt not but in the excess of my measures of the

channel of the river : I have more than sufficient allowance for the waters of the Brent,

the Wandel, the Lea, and Darwent
,

which are all worth notice, that fall into the Thames,

belowKingdom

(k) The evaporation of water in a close room at Gresham College 1693, by Mr. Edm.

Halley, n. 212. p. 183. in the Abridgment of Phil, Trans. by Lowthorp.Vol.lLp.no.
In order to explain the circulation of vapours experimentally, I caused an experiment of

the quantity of vapours arising Amply from the warmth of the water, without being ex-

posed either to sun or wind, to be made in Gresham College, which was performed with

great care and accuracy, by Mr. Hunt operator to the Royal Society. Having added into

one sum the evaporations of the whole year, I find, that from a surface as near as could

be measured of eight square inches, there did evaporate during the year 16292 grains of

water, which is 64 cubic inches of water, and that divided by 8 inches, the area of the

water’s surface, shews that the depth of water evaporated in one year, amounts to 8 inches.

But this is much too little to answer to the experiments of the French
,

who found that

it rained 19
inches water in a year at Paris ; or thole of Mr. Townley, who by a long con-

tinued feries of observations, has sufficiently proved, that in Lancalhire at the foot of the

hills, there falls above 40 inches of water in the year’s time. Whence it is very obvious,
that the sun and wind are much more the causes ofevaporation, than any internal heat or

agitation of the water.

The same observations do likewise shew an odd quality in the vapours of water, which

is thatof adhering to the surface that exhaled them, which they cloath as it were with a

fleece of vaporous air, which once inverting it, the vapour rises asterwards in much

less quantity : Which was rtiewed by the small quantity of water, that was lort in 24

hours time, when the air was very rtill, in proportion to what went away in a strong
gale, although the experiments were made in a place, as dole from the wind as could be

well contrived. For which reason had wind come freely, it would have carried at lead

three times as much as we found, without the aflistancc of the inn, which might perhaps
have doubled it.

153APPENDIX.
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a passage in a lake every where shallow, neceffarily occasionlng a whirr-

pop! dangerous to navigation ; it seems rcafonable to account for the
of the water, not ordinarily exceeding a particular known alti-

tude, in the following manner.

Before the autumnal season osthe
year, when the rains begin to fosten

the earth, and swell the rivers, the water discharged at Toom, is very-
inconsiderable. so as not to afford a depth greater than that, which mayreach to a fhoe buckle, or the knee of a person wading; and once it
happened, that a person taking the opportunity of an in-blowing wind,walked over dry fhod {a}. But at the same time the influx of water is
inconsiderable.

The upper Ban, which may besupposed the greatest of the eight ri-
vers, for it eminently gives a name to all the rest, when they flow in one
channel to the sea, being called the lower Ban, has been frequently
ob erved tahave scarce

any current water in
it,. immediately before the

tailing of the great rams; and upon this account is not reckoned by fomc
writers amongst the rivers of Ireland, but is considercd asa large brook-
Tne definition of a brook being, a water flowing in a known chan-
nel, in the form of a flood, owing to a hidden fall of rain in the
neighbouring mountains, whence it takes its rise. The Bleachers upon

By the same experiment it likewise appears, that the
evaporations, made in May June

July, and .Auguji, (which are nearly equal) are about three times as much aswhatevapo’
rated in the 4 months of November, December, January and February, which are iikewife
nearly equal, March and April anfwenng nearly to Septemberand oFibber

The fleece of vapours in fiiil weather banging on the surface osthe
water, is the occasion

of very firangeappearances, by the refrastion of the said
vapours differing from the com"

mot. air, whereby every thing appears rarfed, as houses like fieeples, /hips as on land abo've

til
g

*
2 “ WCre and

many times seem-

™

An

c7,

hlS niayg>ve a tolerable account of what I have heard, of seeing the cattle in the
at high water time from Greenwich, when none are to be seen at low water,(which feme have endeavoured to explain, by supposing the Ifle ofDogs to have been listed

by the tide coming under it.)

•

But thev3P°rons effluvia ofwater, having a greater degree of reflation, than the common
air, may fustce to bring tncfe beams down-to the eye, which when the water is retired,and the vapours-(ubfided;with it, pafles and confequently the objedts seen at the one time,
may be conceived to driappear at the other.

*

(a) This is.a-b-oad bank near the Eel
waers, over which when the water has naffed it

fiows m a much narrower channel, being five and twenty seet deep in part of it, and flow-
tegwith rapidity. The channelcontains two eel waers, one of which is rendered useless,
by a great quantity of land thrown into it by the water in storms.
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tills brook, for such it may be called, although it be a considerable

flux of water a- great part of the year, are well acquainted with the

phenomena of it,, and do frequently in a fair sun-shining day, hear the

roaring of a torrent at a mile’s distance, the mischief of which they

cannot always prevent, but must sometimes suffer the damage ofhaving fisty

pieces of linen washed off the
green, which, although osten found, be-

ing stopt by rocks and bushes, are osten torn. The course of this

brook from the fountain head in the mountains near Rathfryland, to the

lough in a direct line, is not above four or five and twenty miles; and

lliowers in mountains being frequent, when there is no appearance of

them in the vallies, most rivers or brooks whose courses are short, up-

on this account are subject to torrents. The Poet says,

Rusticus expectat dum defluat amnis, at ille
Labitur & labetur in omne volubilis oevum.

Rusticus here does not signify what Is vulgarly thought a countryman

or peasant in general, but particularly a mountaineer, who being well

acquainted with the nature of torrents in the mountains, which may

rise and fall, in less than the space of an hour, thinks when he descends

to the vallies, and seeing a regular flowing river, that it is of the same

nature of a montaneous torrent, and that in a little time he
may walk

over dry. But in this-he is deceived ; For labetur in omne oevum.

At the conclusion therefore of the summer, supposing it a dry season,
there is very little water flowing into the lough, since the other seven

brooks, or rivers are singly inferior to the Ban in quantity ofwater. When

the rains fall in abundance, and the brooks or rivers swell above their

banks, and continue so during five months, and sometimes more, there

is a prodigious quantity of water, in so much that the discharge at

Toom being vastly less, the water of the lough usually rises from six to

nine seet perpendicularly, and spreads over about ten thousand acres

of land, more than it does when it is at the lowed,-which is about

100000 acres. In the spring of the year when the eight rivers are re-

duced to rivulets, by the drying winds in March and May; the influx

of water is much less than the efflux ; the discharge at Toom is ail that
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time very considerable, and the lough is
every day subsiding, and the

flat grounds about it becoming useful for bleaching, pasture, and meadow.

The discharge of this great body of water, may
be estimated in

the following manner.

The lake is about 60 miles round, which may
be reduced to the form

of a square of fisteen miles a side, for the fake of computation, although
being nearly circular, it does in that form contain a much larger area of

surface, than in the same number of miles in a square from a known pro-

perty of the circle, being the mod capacious of figures: Multiply 1760

yards in an English mile, by 15 the side of the square, and then that

product into itself, and
you

have 696960000 square yards in the surface

of the lake, and supposing the lake to be at a medium six seet deep all

through, computing the height of the water from the surface, when it is

lowed: in summer, to the surface when it is highest in winter, although
the difference for the molt part is much greater, except on the lands

which are only flooded in winter: Yet at a medium supposing the in-

creased height six seet, or two yards all
over, and multiplying the num-

ber of superficial square yards by 2, you have 1393920000 cubic yards
of water; and supposing the channel at Toom, the common visible

discharge of all the water out of the lough, to be only 100 yards
broad, and its depth three yards, It being reduced to an equality, al-

though in the deeped: part it be five and twenty seet (a), hence the profile
ofwater in this place is 300 square yards. This multiplied by 48 miles

(or 84480 yards) which the water may be allowed to run in 24 hours

at 2 miles in an hour, gives 25344000 cubic yards of water discharged
in 04 hours, which dividing 139392000, the cubic yards of water ex-

prefling the whole mass of increase in the winter, you have a quotient of

55 exactly, exprefling the number of days in which the whole mass of

additional water, may be discharged; provided there was no influx at

the same time; but there is a very considerable one at the beginning of

the computation, and it lessens asterwards, till at lad: in the dried: time

of the year,
it becomes

very little ; The discharge of this influx of wa-

ter may be accounted for another way, being carried up in vapour, and

may be computed in the following manner.

{a) See note [a) page 154.
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That one tenth- of an inch of the water of the lake, Is raised per diem

in vapours, may not be an improbable conjecture from the conditions

mentioned in the foregoing paper.

Upon this supposition every 10 square inches of the surface of the

water, yield in vapour per diem a cubic inch of water, every space
of 4 seet square a gallon, and a mile square 6914 tuns. And if the

lake be estimated as above,, as a square whose side is 15 miles, there

will be 125 square miles of water, which multiplying 6914 gives a

product 864250 tuns of water, raised daily in
vapour during the drying

months. This may reasonably be supposed, to be a ballance for the in-

flux of eight rivers Into the lake, which being subject to montaneous floods

are not at other times
very abundant in water. It should be considered

also, that the discharge at Toom, upon account of in blowing, or out

blowing winds,, may
flow with a different degree of rapidity and depth of

water; For it has happened twice in one century, that the river Rhone

at Geneva, where it passes from the lake of that name, has been stopped by
a storm, where its usual depth was five and twenty seet, in so much that

peo-

ple went down into its channel, and took up fish, medals and other things.

Lough Neagh is osten interrupted or accelarated in its course, in a

manner similar to this; besides, it sometimes rolls the gravel and throws

up a barrier against itself, choaking its own channel, and sooner or

later another wind perhaps removes that (a). Hence it happens, that the

times of the lakes highest and lowest waters,.can notprecisely be brought
to rules: For they happen sooner or later in the year, according to the

agency
of all these causes, especially since the causes which raise these

vapours
from the lake, do also at the same time diminish the rivers du-

ring part of the spring and summer (b) : And in the beginning of the

(a) In the narrow channel where the profile of water is computed page 136. There are

two. eel waers, one of which is rendered useless by a great quantity of fand, which was

thrown in by the water in a (form, making it too shallow ; for the fish run in deep water.

fh) If any exceptions are taken to this reasoning upon a fresti water lake, drawn from

that already applied to a fait feajTt Ibould be observed, that the difference in weight
between fait- water and frefn, is not considerable, and that the sun exhales little or

no fait.

The Inquirer has observedat the Giant’s Causey, in the North of Ireland, where
the Tea at high water wathes the tops of the pillars, the sun did evaporate the water,

between tide and tide in a hot day, and lest in the top of each concave pillar about a

final!, spoonfu! of'good fait. Hence should-be-inferred, that little or no fait is exhaled

by the.fan from the lea.
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computation when the rivers are full, the lake has by ten thousand acres

a larger surface for the fan and winds to ast upon,
and consequently

does then really yield a greater quantity of vapours ceteris paribus. If

any person knowing the course of the waters of the lake, should observe,
that at the high rock called the fall at Colerain, which is the only pas-
sage for the waters of the lake to the sea, there be an appearance in

the dry months, of much 1ess water, than passes at Toom, being the

beginning of the channel wherein the water is conveyed to the sea;

let it be considered, that about a mile from Toom, the water spreads
again into a small lake of about four miles diameter, as may be seen in

feme-of the maps prefixt to Lecture IV. particularly that of Speed, from

which a great quantity of vapour
must arise, and dimini sh the quantity of

water that otherwise would flow to Colerain; add to this the course of

the water for twenty miles, before it reaches the fall of Colerain, during
which space of motion the winds and sun continue to diminish it.

Mr. Boyl indeed fays, I have observed, that even the iightest waters will yield a small
quantity of common fait. Boyl abridged by Boulton, Vol. I. p. 296.
i

—
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N. B. The Inquirer having maderemarks npon the wind, weather and barometer, for a

year and ahalf, in Lurgan, near Lough Neagh, having fixt a weather vane upon a fleeple for

that purpose, to observe the dircstion of the wind, and another on his houle, to denote the

force by means of that and some machinery within ;
and having noted down the remarks for

everyday in distiniSl columns, he thought to have inferted themhere ■; but the Barometer and

one weather vane meeting with accidents, which hindered him to compleat two years
observations as he intended ; (thoseof the time mentionednot being fufficient for his design,)
be chuses instead of publishing his own imperfest observations, to lay before the reader a

specimen, of what may be done this way, in imitation of the Gentlemen at Edinburgh,
amongst whom there seems to be a spirit for promoting natural knowledge. If such obser-

vations were made with accuracy, in fevcral parts of this kingdom, many useful things
would attend the knowledge thence redounding. The form of the tables for this pur-

-pose, used by them and the Inquirer, tho;
not exailly the same, might in a great measure

answer the same purpose.
Meteorological Regifler.

January.
Hour Barom. Therm. Wind Weather Quantity of rain.

Day a. m. p. m. In Day In Day Direction Force In Day Day and Night
x 10 4 29

8 7 S. W. o Cloudy
2 96 27 8 6 S. E. 2

Ours fall short ofthe plan of these Gentlemen, in as much as they had a column for the

Hygroscope. See Medical Essays, Edinburgh, Vol. I MDCCXLVII.

Such registers for
every County in the kingdom, and for different parts of the same

County, where there are mountains or lakes would be extremely useful, with regard to

health, gardening, farming, &c.—besides many tilings of information to philosophers and

speculatists.





Fronting Lect. 6. Plate 7.



GEMS;
OR, THE

Physico-Mechanical Lecture:

BEING THE

Productions of LOUGH NEAGH,

Of the more precious Kind,

Applied to Use by

MECHANIC ARTS.

TOGETHER WITH

The Physical Cause of GEMS.

LECTURE VI.

Exod. xxviii.

And they shall make the Ephod —And thou shalt take two Onix stones, and grave
on them the names of the children of Israel, And thou shalt make the Breast-

plate of Judgment— and thou shalt set it in bettings of stones—the first row shall
be a Sardius, a Topas, and a Carbuncle : And the second row shall be an Eme-
rald, a Sapphire, and a Diamond : And the third row a Ligure, an Agate, and

an Amethyst : And the fourth row, a Beryl, and an Onyx, and a Jasper : They
shall be set in Gold in their inclosings.
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AN

ADDRESS

TO THE

LADIES.

Ladies,

HAVING
acknowledged the favour of the Gentlemen In a former

meeting, a prefatory address is justly due to you in this. It is

with pleasure the Philosopher speaks, when the Ladies are to

approve. And what should he speak but praise, when the wrorks of Na-

ture, which
may always teach, and can never corrupt, are deemed by you

not unworthy of your study ? The Emerald and Topaz are not died in

vain, when they improve your minds, as well as adorn your bodies.

Beauty Is to you, what gold is to the Diamond or Ruby in the Jewel,
only the setting ; and if a little art is bellowed to render that setting not

unsuitable to its place, it is not that alone which engages the Curious.

Knowledge does as well become one sex as the other, and if by a

kind of Turkish policy, it be concealed from yours, that is a misfortune.

Yet such a disposition as by this day’s meeting you shew, must upon many
occasions have opened your minds to information, which renders you tru-

ly valuable in that, for which you ought principally to value yourselves.

They who have travelled latest into foreign parts can allure you,
that a lady of Bologna has advanced so far in the study of natural phae-
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nomena, as to deliver Lectures upon them, In the elegance of the Ro-

man language, hitherto thought the province of men †.
But since your humility will not let

you
take

upon you the office of

teachers, your judgment directs you to do the next kind things, to hear,
and to approve.

Your patience therefore is humbly desired in one, with hopes of ob-

taining favour in the other.

THUS much was said upon the occasion of reading the Lectures in

manuscript, one of which many
Ladies attended, having earnestly re-

quested to be admitted, and were those of rank and judgment ; and who

were pleased to express their approbation of the information they received.

The Inquirer is of opinion, that he said no more in this Address than

what was civil and just ; but in as much as he has been called upon,
either to retract or defend his sentiments of the Ladies in the circum-

stance of Literature ; he chuses rather to defend his opinion than to give
up the honour of any part of the human race, and in reality the great
interest of the whole.

The foundation of his opinion, that Women should be taught, and

made in a better degree acquainted with Arts and Sciences than is cu-

stomary, shall be expressed in few words. It is plain that Women have

the management of the male part of the species as well as the female,
for the few years of the beginning of life : It is well known that the

impressions made
upon

the human mind, even in the first years, are of

considerable importance to the welfare of the human race : It is also well

known that by the death of husbands, Women osten get the government

† This Lady has taken a Doctor’s degree in the university, and is called Doctor Teresa:
She is married and is a mother of children. To this may be added an account lately sent

from Stockholm. The Countess Senatrix of Ekeblad, was declared a member of the

Royal Society, for the encouragementof Arts and Sciences, in consideration of the many

valuable experiments, that Lady has made in the art of Oeconomy. -- The Prince has

granted her his royal patent for the publication of those experiments. To these accounts

may be added a more recent fact, By a letter from Milan we are informed, that Madam

Catane Agnesi, native of that city, celebrated for her profound learning and knowledge
in several Arts and Sciences, particularly in the Mathematics, had been some time since

named to fill a vacant Professorship. This Lady has since wrote to the Pope, to thank

him for the honour he has done her, for having made choice of her to fill that place ; to

which his Holiness answered ; 'That this was not only an honour to her, but much more

to the University, which has the glory to possess a Lady, who by her profound learning
surpasses all those of her time.’
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of large families of children, and that the opinion of the Mother must

in a great measure determine their course of Education. To ask, aster

being thoroughly sensible of these things, whether it is proper to give

more knowledge to the Female part of human society ? is to ask a que-

stion too idle for a studied answer : But it may
be asked in return, whe-

ther Solomon’s description of a good Woman be a mere religious Ens

Rationis, or a description of what
may and should osten come to pass?

If it be the latter, it wall not be easy to reconcile all that skill of ma-

nufactures and prudence of behaviour, with the opinion of those per-

sons to whom this Reply is addrest. “ Who can find a virtuous Wo-

man : for her price is far above Rubies. The heart of her Husband

doth safely trust her, so that he shall have no need of spoyl. She

will do him good and not evil all the days of her life. She seeketh

wool and flax, and worketh willingly with her hands. She is like

the merchants ships, she bringeth her food from afar. She riseth

also while it is yet night, and giveth meat to her houshold, and a

portion to her maidens. She considereth a field and buyeth it: with

the fruit of her hands she planteth a vineyard. She giveth her loyns
with strength and strengtheneth her arms. She perceiveth that her

merchandize is good ; her candle goeth not out by night. She layeth
her hands to the spindle, and her hands hold the distaff. She stretch-

eth out her hand to the poor, yea she reacheth forth her hand to the

needy. She is not afraid of the snow for her houshold : for all her

houshold are clothed with scarlet. She maketh herself coverings of

tapestry, her clothing Is silk and purple. Her husband is known in

the gates (a), when he sitteth with the elders of the land. She ma-

keth fine linen and selleth it, and delivereth girdles unto the mer-

chant. Strength and honour are her clothing, and she shall rejoyce
in time to come. She openeth her mouth with wisdom,

and in her tongue is the law of kindness. She looketh

well to the ways of her houshold, and eateth not the bread of idle-

ness. Her children arise up and call her blessed ; her husband also

(a) The Courts of judicature were held in the Gates of cities : the making and execu-

tion of Laws with judgment and integrity, is the most honourable office in a civil state ;
and the approbation of conduct upon a fair scrutiny before Judges is the highest
praise.
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and he praiseth her. Many daughters have done virtuously, and thou

excelled them all. Favour is deceitful and beauty is vain; but a

Woman that feareth the Lord, the shall be praised. Give her of the

fruit of her hands, and let her own works praise her in the gates.”

This charming character is founded upon a great degree, of useful

knowledge ; and if the subject of the following Lecture be not exprest
in it, perhaps It Is not excluded from it. Although Solomon does not

recommend the study of this part of Natural Philosophy, concerning
Gems, toWomen : yet he chutes them as precious parts of Natural Pro-

ductions, to which to compare a valuable Woman ; Her price is far

above Rubies.

There is no occasion to dispute critically here, which of the Gems he

really means: For it is not any one kind of Gera, but a substitution of

a lets for a more general kind ; and the meaning is all kinds of Gems

held in estimation by mankind : If they were not wrorth the contempla-
tion of Women, they would not be worth a choice In Solomon's, judg-
ment upon

which to found a comparison in so extraordinary a case ;

especially since God also made choice of them for civil and religious
purposes.
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LECTURE VI.

TH
E indisposition to believe things creditable of Ireland shall be a

sufficient reason for caution, in all that shall be laid before the

Reader, in regard to Gems : And previous to every thing upon this-

subject, the Inquirer declares honestly, that the specimens which he

shall hereaster mention, were not brought to the capital of this kingdom

upon any opinion of their being valuable in
any other respect, than

that of flints and pebbles (a) ; except the Crystals, whole natural trans-

(a) A late writer’s remark upon those who have hitherto treated this subject, shall be a

reason for caution not to borrow any thing without an acknowledgment.
“ The Lithologists are, indeed, of all Authors, the greatest Plagiaries: Every one who-

has read them, will find that reading one of them is much the same thing with reading
them all; and that, in a subject where personal discoveries went but a little way, they
have all adopted not only one another’s sentiments and opinions, but their words and

sentences; Examples for which, even for whole pages together, are but too frequent
with

many
of them ; and that without the lead hint at the name of the Author, or

that they were from any where else. Hill his General Natural History, page 500.

What follows from the Scriptures and the Bishop of Ely, is to shew, that Gems have

been in high estimation, and that God himself highly regarded this part of his own.

workmanship, consecrating them to religious purposes ; and also, that it is extremely
difficult to determine what Natural Appearances belong to the ancient names. Con-

cerning the precious stones mentioned in the title
page of this Lecture, Fagius writes.

“ Est tanta etiam de nominibus istorum lapidum apud omnes interpretes cum nostros

turn Hebraeos difcrepantia ut nemo fere quid certi statuere potest.” Grit. Sacri.

The Septuagint verosin, according to the Alexandrian manuscript, gives the Greek

names of these stones, as follows, Savior mraQm, Kj o ri%®j o sTj. Kat o

o mx'rrqju%l&- xj IWot;. Kai 5 r'%®* # Tglr©-, «K«T)?j Xj ast/Ser©-. Ktsi

• r>^®j o TETcsgT©-, ffiguMiOv Jtj rtistov.
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parency, figure and beauty inclined him to think favourably of them,
that the improvement of Art would render them more estimable. Seve-

The Hebrew text with Montanus his translation is as follows,

S
(

Odem Rubinus 2 ( Lefcheni Ligurius
J V 'Si

Pitdah Smaragdus JSchebo Achates
o\ o S

13 ) D j
O (Bareketh Chryfolitus q ( Achlama Amethystus

_S ( Nophech Carbunculus 3 C Tharfchifch Tharfis

y ySaphir Sappirus . o-vScholam Onyx
o ) '-§ )

Adamas
q

Jaspis

The first row shall be a Sardius, &c.] There is so little certainty what these stones

were, that nothing can be affirmed about them ; as appears by the vast variety of inter-

pretations, that have been made of them, by writers both old and new : The first of them
is called Odem in the Hebrew, which some take to be

a Ruby, having no other reason

for it, but because it signifies red. Others take it for an Adamant; which
may seem to

be derived from Odem, as a Jaspri is from Jasphe. And there are several other conjec-

tures, but none so probable as that of our translators, who call it a Sardius, or Sardine

stone, as they render it, (iv. Rev. 3.) which is of a red flaming colour, as Braunius hath

demonstrated from several Authors (Lib. II. de vest. sacr. Hebr. c 8. n. 8.). But as

some describe it, with a cast of yellow in it like that of fresh oyl. And it is not impro-
bable that this stone had the name of Sardius from the Hebrew word Sered, which signi-
fies red, xliv Isa. 13. as Kimchi there interprets it. And thence the divine majesty is said

to look like a Sardine stone (in the place above named) because he appeared in great an-

ger. So an ancient writer, Διά τό φο�ε�όν θεω, γά� τό σά�διον.

A Topaz.] The second stone in this row, is in Hebrew called Pitdah, which we truly
translate a Topaz : which was a stone of a green colour, not a yellow, as we now com-

monly understand it. So Pliny and others, as the same Braunius shews, L. II. c. 9.
where he fancies that the word Topasion, by an easy change of letters, was made out

of Pitdah : for the Syriack interpreter xxi Rev. 20. calls this stone Topasion ; in which

there are the same letters that are in Pitdah : but however this be, it appears from xxviii

Job 19.
that this is the right translation of the word ; for there it is Pitdah Cush, the

most excellent Topaz stones, being found in an island belonging to Arabia, called thence

by the name of Topazion.

And a Carbuncle.] So we translate the third stone of the first row (which in Hebrew

is called Bareketh) following perhaps Abarbinel. But the greatest part of interpreters take

it for the Smaragdus; which good authors describe as the mod radiant of all other stones;
and therefore called perhaps Bareketh, from its extraordinary splendor. For Barak, eve-
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ral of them being put into the hands of Lapidaries, Seal-cutters and Jewel-
lers, particularly Messieurs Standish, Billing, and Nichols; and the Inquirer

ry body knows, signifies to glitter, xxi Ezek. 10. The best authors say, the colour of

it is a grass green; wonderfully refreshing (as Pliny describes it) to the eyes when one

looks upon it.

Ver. 18. And the second row shall be an Emerald.] The Hebrew word Nophech,

which we translate Emerald, is by most interpreters taken to signify a Carbuncle, some

of which stones are white ; but the most excellent of all others are red, shining like fire,

or a burning coal: whence the name of Carbuncle, from Carbo a hot coal, and to this

the Hebrew word Nophech agrees ; which Braunius ingeniously conjectures comes from

Phuch, which signifies that red wherewith women painted their faces, 2 Kings ix. 30.

and, in short, he takes it for that stone which now we call a Ruby. And so Abarbinel

translates it, and Luther also ; vid. L. II. c. 11.

A Saphire.] This stone is mentioned before xxiv. 9. and it retains its name to this

day, almost among all people. So that there is no question, but only what kind of stone

it was about which Authors differ. For some say it was a white stone (and there are

some so pale that they incline rather to that than any other colour) but it is plain, that

stone was called anciently a Saphire, which is now so called ; being of the colour of the

heavens or the veins, that is, a sky colour. See xxiv. 10. v. Cantic. 14. iv. Lament. 7.

And a Diamond.] So we rightly translate the Hebrew word Jahalom, which is thought
to come from Halam, which signifies to break. Whence Halmuth is an Hammer or a

Maul, v. Judges 26. For the Adamant or Diamond is the hardest of all stones ; which

breaks them all, but is broken by none, as Abarbinel speaks. It was anciently account-

ed the most precious of all Gems, as Pliny acknowledges L. xxxvii. c. 4.

In the third row, a Ligure.] So we translate the Hebrew word Leschem, which being

no where else found, the meaning of it is uncertain. But a great many, both of the

ancient and modern, translate it as we do : though what a Ligure is can not easily be re-

solved. Some think or to be nothing but the best Amber. But that is

no precious stone as all here mentioned are; and therefore (to mention no other conjec-

tures) Braunius thinks we are to understand by this word, a kind of Jacinth ; of which

there being divers forts, he judges it likely to be that, which nearest approaches to the

colour of Amber, which hath made Authors take them for the same. The Ancients

indeed commonly by a Jacinth understand a stone of a violet colour, but more pale and

dilute than in the Amethyst; and the stone now called an Amethyst, was anciently called

a Jacinth. Yet they mention Jacinths of divers other colours, and some shining like fire :

vide L. II. de vest. sacr. Hebr. c. 14. n. 11, 12.

An Agate.] So the Hebrew word Schebo, which is no where else mentioned in scripture,

is translated by the greatest part of interpreters, who take this for that stone which the

Greeks call Achates ; which is so well known, that it needs no description ; being that

beautiful stone which Nature has painted with great variety ; from whence it hath got se-

veral names, as the same Braunius observes in the same book, cap. 15. n. 4. &c. And

the very name of Achates seems to be derived from its various colours : And in Hebrew

dignifying that which is spotted, as Jacob’s cattle were xxx. Gen. 35. Though now,

because they are common, they are of no great value: yet anciently it appears from

Theophrastus and Pliny, they were more precious.
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hearing their unprejudiced judgmentof them as artists, and the judgments
of Ladies and Gentlemen, For whose pleasure art exerts itself, and con-

sulting Authors who have wrote upon fitch matters, may with some

degree of confidence declare, that he has found
upon the shores of

Lough Neagh and in the neighbourhood of the Lake, not only Crystals
and Agates, but Gems also deserving the following denominations,
Canadians, Mocoas, and Pseudo-Adamantes; and at some distance from
the Lake, Topazes or Amethysts. And in as much as his principal inten-
tion of Larch was not for these, but for specimens of another class, it

may
be prefumed, that would any person professedly go in quest of Gems
on the shores of that Lake, such quantities might be found, as would
sufficiently reward the searcher.

It is not long since there was any value put upon any stones of the
production of Great Britain and Ireland, except those of Bristol and

And an Amethyst.] The Hebrew word Achlama is no more to be found in the scrip-
ture elsewhere, than the two former. But the bed and mod ancient Authors take it as
we do, for that done which other writers call an Amethyst, which is of

a bright violet
colour, or like red wine, from whence it hath its name in the Greek. The nearer these

stones came to purple, and the more they had of the flame of a Carbuncle, the more pre-
cious they were esteemed, as the forenamed Braunius shews L. 11. c. 16. n. 56.

In the fourth row, a Beryl ] The Hebrew word Tharsehisch is very variously inter-
preted ; but the LXX, Josephus, and a great many others, take it for that which the
Ancients call a Chrysolite; that is, a done of a golden colour, which others call a To-

paz. This Braunius endeavours to prove was the colour of Tharschisch out of x. Dan.
5, 6. v Cant. 14, &c. See c. 17. n. 12, 13, &c.

An Onyx.] The Hebrew word Schoham we meet withal in the beginning of the bible

(ii Gen. 12.) and translate it as we do here, an Onyx : But Josephus, St. Hierom, and
the Vulgar, translate it Sardonyx ; which was of a mix’d colour, of white and red ; for
the most precious Indian Sardonyx had a radix (as they call it) white, like the nail of
one’s finger ; and the superficies red like blood; and both of them transparent: from
whence it had its name ; the Sardius stone (as was said before) being red, and the Onyx
signifying the nail of one’s finger. See the aforenamed Braunius, c. 18.

A Jasper.] Though the Hebrew
name, which is Jaspeh, be retained among all people

to this day, yet all interpreters have not translated it as ours do, who, no doubt, are in
the right. For why should we not think Jaspeh is certainly that done which the Greeks
and Latins call Jaspri: As we doubt not the Saphire before mentioned (v. 18.) is the
stone they call Saphirus. The best of these stones are of a green colour, like a Sma-
ragdus ; but sometimes they have little spots or points in them, of various colours; which
hath made some Authors call this stone Panthera. See Braunius, c. 19.

The Bishop of Ely his Comment.
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Kerry. The late Countess of Burlington was the first who made those

in high life inquire for Pebbles, owing to an accidental circumstance :

For her waiting-maid having an honourable amour with a jeweller,
and receiving a visit from him, amongst other circumstances of amuse-

ment he shewed her some toys of his art, and happening to have amongst
them a Pebble, which he took up in his walk, she was so pleased with

its
appearance, that she requested it might be polished for her

; which

being soon done, she shewed it to her Lady, who was also pleased so

well as to desire that more might be collected for her. This was

done, and a beautiful table made of them, placed in a kind of Mosaic

work by her Ladyship’s direction. This account is given upon the

authority of a right reverend Prelate, who had not only a narrative of the

matter from the Countess of Burlington ; but a present also of an English
Pebble set in the cover of a gold box. The same account also rests

upon the authority of a reverend Dean, who has the honour to be re-

lated to the family.
Of late years pebbles have been of some degree of estimation in this

kingdom ; and it Is about twelve
years since the Inquirer, joining with

some Gentlemen in an innocent frolic, to take a house on a bank over

the Tea, near the harbour of Dublin, for an amusement during a sum-

mer, used frequently to collect hones, and send them to Lapidaries to

be polished. Each Gentleman of the party seemed to contend with the

rest, for preference in good fortune to find, and judgment to distinguish,
what would look most beautiful when improved by mechanic arts: The

success of the most fortunate was not at that time of great estimation.

But the beauty of that situation having of later
years

invited so many to

build country houses for retirement, that the sea shore for two miles is

become almost a town, and it is a very general employment to pick up
the Pebbles which are most inviting to the fight. Mrs. Heany in par-
ticular, a very agreeable wife of a very worthy Clergyman, whose resi-

dence is there, it being her husband’s parish, can shew several stones collect-

ed there of excellent beauty, but one especially, which is a Canadian, in

which she had an emblematical figure of Liberty cut, and it is set in gold.
About the same time also a part of the sea shore, not fisteen miles south

from thence, became
very famous for beautiful Pebbles, The Mur-

ragh of Wicklow is now so well known in this respect, that it is
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almost needless to describe it; yet to foreigners, into whose hands this

account of Geras may possibly fall, it may not be disigreeable to have

a few lines bellowed upon it.

From the town of Wicklow, northward towards Dublin, there is art.

uninterrupted flat country for six miles along the sea shore, and extend-

ing into the main land to different distances ; without partitions of fen-

ces, till of late years
the occupiers regarding husbandry, which requires,

inclosures, have by building, planting, and fencing, taken in all the flat,

area, except about the breadth of an hundred yards, which for the.

length of six miles remains a smooth surface of beautiful verdure for

walking or riding. From the sod, which is a coat of grass upon

a mass of mixt matter, confiding more of Pebbles than earth, there is a

slope to the lowest water-mark, which is sometimes merely fine sand,
sometimes a heap of Pebbles to the height of three or four seet and of

considerable breadth. For it seems that one tide shall throw
up such a

heap, and another tide shall wash them all away : so that particular
tides; aided by particular winds, make particular kinds of shores-

And as there arc a great variety of the former, so arc there also of

the latter. Hence' it is that
many persons find their account in search-

ing this shore for such stones as may
admit a beautiful polish. For

the sea is always furnishing the searchers with new heaps, or the same

one osten, turned. So many stones of real beauty have been found

here of late, that this place has acquired a great same in this respect
but our Design almost confining us to Lough Neagh, we must return

to that.

Having below given such an account of Gems as is sufficient to

raise not merely esteem for them, but an affection of a higher Nature,,

and that upon the authority of a divine law, here shall be given a

proof of another kind, and the high regard paid to Gems shall be
pro-

ved from a falsehood and a mere Imposition. For as Hypocrisy in mo-

rals proves
the value of true virtue, so do lies and impositions of all

kinds prove the value of the real things, they are designed to pass for.

Mr. Carte in the preface to his edition of Thuanus tells us, that of

two former editions of that Author’s works published with his own al-

lowance, one of them contained the following story, the other not.
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“ Whilst the King was at Bologna, a stranger, who seemed ro be

rough in manners brought a wonderful stone to him from the East

Indies. It was astonishingly lustrous, and appeared as if it was al-

together fire, and emitting a considerable quantity of rays on all sides,

was hardly to be born by human fight. Another wonderful circum-

stance of it was, that if it was buried In the earth, it would by its

own virtue break forth from its confinement with violence : It could

not be contained or included in any narrow space ; but seemed to

delight in open and free space only. It had the most perfect purity and

splendor, without
any, even the least stain of foulness. It had no cer-

tain figure but was variable, and that instantaneously : and in as much

as it was extremely beautiful to behold, it raised a desire in specta-
tors to handle it, which yet it would not suffer with impunity and

if some more resolute than others attempted to handle it, they suf-

fered pain by it
;

this
many persons tried in the prefence of many. If

any part, by the more obstinate attempt of persons to handle it, was

taken off (for It was not very hard) it did not thereby become less.

The stranger said, the virtue of this Gem was useful In many re-

spects, but peculiarly necessary for Kings; but this he would not re-

veal without a considerable reward. * ”

* In fine prioris tomi Drouartiam mira de lapide Indico legitur narratio, quae in Patefi-

foniano volumine non comparet. Verba ita fe habent.

P. 453, 1. 3. Poll exolvit adde. Dum Rex Bononiae eflet, allatus est ad eum ex India

orientali, ab homine incognito,, fed, ut apparebat, moribus barbaro, lapis flupenda spe-
cie et natura, videlicet lumine et fulgore, mirabiliter corufcantibus, quique totus velut

ardens incredibili splendorc micabat, et jadlis quoquo verfus radiis, ambieutem aerem luce

nullis fere oculis tolerabililatistime coinplebat. Erat et in eo mirabile quod terrae

tientiffimus, fi cooperiretur, fua sponte et vi, fadlo impetu, confestim evolabat in sub-

lime; contineri veto includive ullo loco angusto nulla hominum arte peterat, fed ampla.

liberaque Ibca duntaxatamare videbatur. Summa in eo puritas, eximius nitor, nulla

forde aut labe conquinatus. Figurse species nulla ei certa fed inconstans at momentO’

commutabilis
, curnque effet aspedhi longe pulcherrimus, contredbari tamen fefe impune

non patiebatur, et diutius contra adnitentibus, aut obstinatius cum eo agentibus incoin-

modum afferebat; quod multi, multis speflantibus sunt expert!. Sr quid fortaflis eo enixi-

us conando detrahebatur, nam durus- admodum non erat, nshilo minor fiebat. Hujus
virtutem ac vim efle ad quam plurima cum utilem, turn praecipue regibus neceflariam, aiebaL,

hospes, qui miraculum ostentabat, fed quam revelaturus non eflet, nifi ingenti pretio prius-
accepto. Haec ut in litefis Jo. Pipin- occulati rei testi’s, qui in familia A. Momoranfii;

M. E.. medicinam.faciebat, ad Ant, Mizaldum, et ipfum insignem medicum pridie aseen-
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This account has more the appearance of a riddle than a true histo-

ry, and if an artful man could convey some of the Linster coal of this

Kingdom which does not smoak, to a person in a country where pit-
coal is unknown, as it is said, English coal is shewn in the collection of

the Duke of Tuscany as a Rarity, the riddle may be explained by burning
it. But the only use that shall be made of this story is, that whereas the

ingenious relator has lest It out of one of the editions published by
him, it Is likely, he found he was grossly imposed upon : and therefore

all persons of Natural Inquiry should be very
cautious in believing re-

ports, and should relate few things of which they have not sensible evi-

dence. The present Inquirer means to observe this caution in what he

is about to relate concerning the Gems of Lough Neagh.
The natural appearance of all the Gems found at Lough Neagh are

already described Lect. 3. from N. cclxvii. to N. cclxxi. There was

one found about fisteen miles from the Lake, which deserves a descrip-
tion also. It was a transparent coloured stone, with an hexangular co-

lumn and pyramid, of no great beauty in its natural hate, but extreme-

ly beautiful when polished. It was large enough to have made a tri-

angular seal of a common size, but the artist breaking it, in order to

see whether it was worth labour, found it of a pure texture, hardness,

and homogene appearance, and polished each fragment into one form

of different sizes, for stones for rings. It is the colour of Burgundy
in

many views, and yet in particular lights it has more or less of that and

some other colours; so that different spectators give it different names:

home classing it with the Amethyst, some with the Topaz, all allow-

ing it to be beautiful. The Amethyst dignifying a Grape of the colour

of red wine as well as a Gem, seems to have the befit title to give a

Name to this Gera. The Inquirer has of this kind one that weighs
above three ounces, but being foul docs not merit a description. And

whereas the pure Amethyst was polished into the form of Diamond-cut

stones, one of these is set in gold along with some sparks of the Pseudo-

Adamas in trefoil, and is a beautiful ring in the custody of Mrs. Elinor

Barton, the Inquirer’s sister-in-law, who rates it at an high degree,

fionis Bononiae dat!s, perscripta sunt, ita trade, et amplius difeutienda phyfiologis relin-

quo: Nam veteribus, qui de rebus hujufrhodi fcripFerunt, funilis lapis necne cogaitus
(uerlt, nee Pipinus iis literis, fe feire elicit, nec ipfe affirmaverim.
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perhaps above the value, upon account of personal regard to the

Donor.

The figure prefixt to this part of the Lecture represents a design
which the Inquirer is about executing, that is, to have specimens of

the several kinds of Gems and Agates of his finding, set in the form re-

presented there, being the lid of a large box, of sufficient depth to contain

many others of the same kind within. Having as yet gone little further in

polishing than those designed for the lid, few else shall be described here.

N. 1. is part of a Carnelian described N. cclxx. Lect. 3.
It is evidently

two stones naturally adhering so as to answer the purposes of firm continui-

ty, there having been a third of the same denomination adhering to the

flat surface of one of these, which, when the artist was desired to break it

transversely towards one End, in order to discover how far a visible

line which appeared like a flaw penetrated, separated from the rest of

the mass, with a most equal smooth flat surface. This piece being of a

larger diameter than the rest, and of an oval form, was immediately

polished for a top to a snuff-box. The polish of it is exceeding fine,
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and it partakes of the nature of a red in one part, and of a

yellow in another. It is in the custody of Mrs. Delany, Lady to the

worthy and learned Dean of Down, whose approbation might be sufficient

foundation for fixing a value upon this and
many,

other things, being

one, who has joined all the judgment of one sex to the delicacy and

fancy of the other, that it is not easy to say, whether her mind con-

ceives the beauties of Nature, with most readiness and propriety, or

her hands execute with the pencil her excellent imaginations with the

most skill.

The remaining part of the Canadian, being as has been said a dou-

ble stone, is polished also into an oval form for the top of a box, but

is lest thicker than usual. It has a representation of what painters call a

Glory In one part, when held between the spectator and the light.
N. B. Most part of the appearance of raw flesh belonging to it in a

natural state, was ground away in the polishing.
N. 2. is a Mocoa stone in a polished state, which is described N.

cclxix. In a natural state. It is polished into a form nearly oval for the

top of a box. It is extremely hard, smooth and transparent, but not

equally so, having in some places a cloud which is rather a beauty than

deformity, and in one place particularly has a fair representation of a

wind-mill in it (b). Some parts of the large mass had Dendrites in

them : Therefore this stone should be called a Mocoa.

N. 3.
is a most beautiful Agate, polished into the same form for the

same use, transparent in the thin part only. It is a congeries of seve-
ral fragments of Agate cemented by a hard matter, but not so hard as

the Agate itself, which being in a final! quantity In proportion to the

matter cemented, does not hinder the whole mass to take a charming

polish. -- The colour of the fragments of Agate is chesnut, the co-

lour of the cement inclines to white : Of this and the Mocoa mention-

ed Mr. Benjamin Barton has sets of sleeve buttons, which he esteems

highly, perhaps with a good degree of brotherly affection above the

mere value of the stones.

(b) Another part of this mass has a beautiful representation of a sheet of water ; a third

has that of an honey comb a fourth has that of a crescent, or half moon : The colour

of the stone is in some places that of Champagne, in others it is somewhat milky.
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N. 4. is a black. Agate, with some white, which affords a whimsical

figure, that of a Capuchin, with hood, cap, eyes, nose, mouth, chin,

and hands listed up, fairly represented : This therefore we will call the

Capuchin Agate.

N. 5,6, 7, 8, are different kinds of Agates all beautiful, yet not

easily admitting particular descriptions.

N. 9.
is a piece of the Topaz or rather Amethyst already described

in this Lecture.

N. 10, 11, 16, 17, are pieces of the mass of Pseudo-Adamas descri-

bed N. cclxvii. and mentioned in other places of these Lectures. This

extraordinary mass, in being rolled ashore by the agitation of the water

in some storm, which tore it from its place of growth, received some

cracks, which gave occasion to break it into different blocks, out of

which are made several ornamental things, particularly sleeve buttons, seals

of different forms, triangular, pyramidal, &c. and one diamond-cut mass

weighing one quarter of an ounce, of an exceeding fine water. Ano-

ther of the same form but much larger, weighing one ounce and fisteen

grains brilliant-cut, in order to be a model of the famous Diamond

which goes under the denomination of Pits. It is not easy to defence

the beauty of this stone, and therefore we shall leave It to others who

have seen it, and admired it, to speak of it as they think proper.

The Pseudo Adamas described N. cclxviii. is polished into a form for

a seal of a large size, and is a fine Gera, In the custody of Mrs. L. Bush;

a Lady of whose skill in drawing there is a proof exhibited in the fron-

tispiece of this Book ; but If her volume of Perspective Views were laid

before the Curious, our country would reap so much credit by it, that

its not being done is matter of concern to all who know the value of

them. If an Inquirer into Nature could represent the occult pheno-

mena, as truly, as this Lady can the beauties of the visible world, his

performance mull please the judgment as much, as hers do both judg-

ment and fancy.

The rest of the stones numbered in the lid of the box mentioned, arc

different kinds of Pebbles, which tho’ extremely beautiful can not easi-

ly be expressed to purpose in words, so as to give that information to

the Imagination, which should make it worth while to attempt it. But

as a recommendation of the value of some of them, John Stear, Esq; of
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the county of Meath, a Gentleman of real worth and discernment in
many

things of value, has a set of sleeve buttons of one kind of them ; and other
Gentlemen have of other kinds ; All which are esteemed. Besides these,
there are many stones not yet polished in the collection, and which there-
fore can not be described here. The Printer and Bookseller hereof have
specimens of some of these Gems set in gold, which are worth notice;
but the masses from which they were nut being described need not be
mentioned again. Our History of Irish Gems might perhaps be inlar-

ged, if the Reverend John Payne, a very worthy Clergyman, was near

at hand, to give information to his acquaintance In what he has difccr-
in this respect: This Gentleman deserves to be known in more

kingdoms than one, by those to whom ingenuity is a recommendation.
It is as possible for men of worth to lie hid in the world, as for Gems to

lie concealed on the shores of a Lake.

This account, although of few specimens, being the first attempt of
the kind to raise an expectation to find Gems of estimation in Ireland,
it is hoped that others will be encouraged to search for more, and that
all persons will esteem their searches. For the excellent Historian of
the Royal Society observes: There is a reverence due to the

FIRST TRIALS AND INTENTIONS, AS WELL AS TO THE LAST

ACCOMPLISHMENTS OF GENEROUS ATTEMPTS.

Having thus described the mechanic forms and uses of our Gems,
some reasoning must be bellowed upon the natural production of them,

especially since a long prevailing opinion concerning them has been found

Weak. Crystal being the basis of almost all the admired Gems, its ge-
neration should In the first place be accounted for. You are here re-

quested to bear in mind, what has been already laid before you, concer-

ning the Petrifications of Lough Neagh, to wit, that so many of the

specimens have such plentiful indications of crystalline matter in them,,
that it is a fair presumption; that they all are principally wood meta-

morphosed by that fort of matter, and that crystalline effluvias abound

in most parts of this Lake, and also in its neighbourhood. But not to

come too quick upon a Solution of a phenomenon well Worth attention

and a methodical process, hear first the introduction of Schuitzer, when
he is about to speak of this matter, in the account of his journey (c)

(e) Lugd. Bat. p. 233.
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through the Alps, which have had hitherto the greatest same for these

productions, but it is hoped some other places are likely to be found

as well deserving a reputation in this respect.
Nunc ordo rerum in hoc Sandti Gotthardi cacumine peragendarum me

duck ad rem ut curiofilfiraam, ita difficillimam, qua; ingenia
subtilifiimorum etiam philofophorum ita torfit, ut ad hanc ufquc diem fefe

ex variarum rerum circa hanc materiara occurrentium labyrinthis extri-

eare non potuerint —Trahit patria lapidibus Iks vel gemmis nativa—-

hoc certum est quo altiore loco eruantur crystaili, eo quoquc majores il-

laseste puriores ct prctiofiorcs. Schukzer has not given the weight or

size of any Crystal in his catalogue of curious Crystals. Doctor Wood-

ward mentions one under the character of very large, Cat, Eng. foss. 2

part p. 158. in these words :
“ A single column or shoot of

Crystal very large, being 3
inches in length, and 1 1/2 in diameter near

the bale. Yet this Crystal was not above one fourth part of the mass

that was found on the shore of Lough Neagh, weighing two pounds
two ounces. The shapes of the surfaces are given in Plate 6. fronting
Lect. V. Fig. 5.

in a small scale : And whereas there are thirteen surfa-

ces delineated, it should be considered as a Crystal of six surfaces In the

column and six in the pyramidal part. For the base where it adhered to

the rock is delineated as one of the surfaces. This Crystal having a

crack almost half through the body of it, it was necessary to break it;
and in order to do this, the artist taking it in one hand, and linkingit
with a wooden mallet in the other ; he was obliged to give above a

score strokes, before he broke it: Out of one of the fragments, which

was cut by means of
emery

and a plate of metal turned by a wheel, there

was an intention to have had the exact model of the Diamond called by
the name of Pits, which, they say, was sold to the King of France for

120000l. but it exceeded that in size and is a charming stone, weigh-
ing an ounce and fisteen grains. Its lustre is very considerable, and the

hardness (which is always proportional to it in pure stones) exceeding any
that have been polished in this kingdom. The rest of the fragments
were Intended for spectacles, and plates, to cover enamelled pictures.
A much larger Crystal than this was found some years past in the coun-

ty of Antrim, in the hill called Knockclaid near Ballycastle. A Pea-

sant spying it, where a torrent had walked away the earth, that incom-
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passed it in its native bed, took it home, and his pleasure of view soon

palling, he carelessly made use of it in building a fort of a wall, to keep
cattle from his garden : A Gentleman who was hunting, having occasion

to have part of that wall thrown down, was struck with the glistening
appearance of this stone, and purchasing it for a very small price, he

took it to London and sold it at a greater. The weight of the Crystal
was thirty pounds (d). He reserved some chips, which he had polish-
ed into forms for his own use ; but what estimation they have with him

and others, the Inquirer will not take upon him to say, not having an

opportunity of speaking to the Gentleman himself concerning it; yet as

much as is related he can vouch
upon

the authority of a very worthy

Clergyman (e). The design of mentioning this is principally upon account

of the weight : Could the hardness, lustre and value of it be also accu-

rately told, It would answer another purpose, in regard to the remark

made by Schuitzer : Hoc certum est
quo altiore loco eruantur crystalli,

eo quoque majores illas esse puriores et pretiosiores. Some crystals found

on the shores of Lough Neagh mentioned above, are better than the

Crystals, which are polished and sold here under the title of the Crystals
of Geneva : Yet the native bed of the large Crystal was in all probabili-

ty
under the water of the Lake, and being torn from the rock to which

it adhered, was rolled ashore in some storm, and therefore though a very

pure Crystal, it suffered damage in its journey, which made it necessary
to break it, before it could be determined, which was the moil prudent
manner to cut it, to make it answer the best uses. The finding of this

specimen, and trying it by the rules of Mechanic Arts prove two things,
first, the weakness of Pliny’s opinion (Glaciemque esse certum est (f)).

(d) Magnitude amplissima adhuc visa (Crystalli) nobis erat quem in capitolio Livia Au-

gusta dicaverat librarum circiter quinquaginta. Plin. N.H.

(e) The reverend archdeacon Boyd, brother to a Gentleman to whom the public

owes a great deal, for his excellent works at Ballycastle : Posterity will acknowledge it if

the present age does not.

(f) Non alibi certe reperitur, quam
ubi maximae Hibernae nives rigent, glaciemque esse

certum est -- non reperitur in aquosis quanquam in regione praegelida, vel si ad vada

usque glacientur ; coelesti humore parvaque nive id fieri necesse est ideo caloris impatiens.
Nat. hist. l. 37. c. 2. Every remark here is shewn to be weak by the production of
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For the production of Crystals in a country, where frost has very

little influence, and in the bottom perhaps of a Lake, where the keenest

cold, was the climate subject to it, would scarce reach, is diffident

to shew the weakness of his opinion, that Crystals are ice hardened ;

Crystals in Lough Neagh, and experiments upon Crystals mentioned elsewhere in these

Lectures *.

* One circumstance especially, that of intense cold being thought necessary to the pro-

duction of Crystals, has been an error of old date. There is no country so free from in-

tense cold as Ireland. Even in England which is colder than Ireland, most of the frosts

thatoccurred in almanacs, and histories, are as
follow. 1076 A frost from the begin-

ning of November to the middleof April. Rapin's hist. fol. Vol. I. p. 181. Note 17. ——
1517 A great frost ; carts passed over the Thames from Westminster to Lambeth, page

737. N.2. -- 1607 A great frost. Dove’s almanack. 1642 A great frost. -—-

In an old almanack of Pelletrin for 1642, we read in the table of memorable things, Since

the blazing star and frosty winter 70 years,
that is, in there was lo remarkable a

frost as to make it worth notice 70 years aster, -- 1683 The winter this year was very

remarkable for a violent frost which began about the beginning of December, and lasted

till the 5th of February. The Thames was so frozen, that there was another city as it

were on the ice, by the great number of booths eroded between the Temple and South-

wark, in which place was held an absolute Fair, for above a fortnight, of all sorts of

trades. An ox was likewise roasted whole, bulls baited, and such like. -- There was a

great frost before this in 1607, and another since, in 1739-40.
This last being in our

memory and observation, seems to have exceeded all those mentioned in history. The

Thames was at that time a most horrid spectacle. For the frost coming on with a most

violent and keen wind, in so much that several travellers were frozen to death the night

in which it began; The quantity of ice made in the Thames being broken by the tide,

into large and irregular fragments, floated backwards and forwards with a motion that

excited horror, and being interrupted by the bridge at London, was raised on one side

into a pile that equalled the highest battlement; and the whole surface being fixed in a

frozen state the night following, continued so, near three months : To look upon the

Thames metamorphosed into frozen Alps was terrible and shocking, and more so, to see

forty thousand watermen turned out of their element and begging with mourning boats,

which they carried through the streets. By this frost Lough Neagh also was frozen

over,
which being mentioned in other parts of these Leisures, there is no occasion

for repetitions. Let it suffice to observe, that the surface of the Lake was smooth,

and afforded excellent travelling to horse and foot, from one county to another, without

any account of unfrozen parts which might be attributed to springs, upon any authority

that can be depended upon †.

The Inquirer being then in London, could not make ob-

† It is probable if there were many such, some misfortune would have happened to tra-

vellers, who by falling into them might give occasion to their being spoken of and re-

membered.
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if it was not already done by what is said in the demonstration of pro-

portion 10. Lect. 2. For since one certain degree of heat dissolves

ail kinds of ice, Crystals would be capable of that dissolution, were

they nothing but hardened water : whereas by experiments Lect 3.
the greatest heat of an air furnace is not capable of making any other

alteration than that of colour and brittleness, in a small degree (g).
But to come directly to the main point, and to assign the physical

cause of the crystalline bodies found in and about Lough Neagh; let

the account of the extraordinary specimen N. cclxi. of Lecture III.

be referred to in particular as well as mod of the specimens described,
and also what is said in the historical Lecture. It appears from all
these laid together that a crystalline effluvia ascending in different parts
of the mix’d area of water and land, which is the extent of the in-

quiry intended to be laid before you, being about thirty miles diame-

ter, near half of which at lead may be supposed to be water, that a

servations upon the Lake in this respect. If every frost mentioned above had the same

effect in Ireland (whose records say nothing of them) yet it is not,likely they should pro-
duce Crystals according to Pliny’s hypothesis : For if the almost perpetual freezing in the

Alps be the cause of Crystals there ; the few frosts mentioned in the course of
700 years can

not well be supposed to produce them here, Besides, if freezing be the cause, it should

seem the keenest would make the hardest and best
;

but the Crystal found in Lough Neagh
weighing two pound two ounces is much harder than those brought from Geneva; and

the lustre is also superior: For this reason it is not improper to call it a Pseudo-Adamas.

(g) Before the physical cause of the production of Crystals be assigned, which immedi-

ately follows in the text, it may not be improper to lay before you Doctor Woodward’s

account of Crystals, as quoted by Schuitzer, together with some observations made in

Kerry by the Inquirer.

Dignoscantur facile crystalli-forma corpora in fissuris perpendicularibus reperta, ab

illis, quae in ipsis stratis sunt locata. Prioris generis crystalli non carent sua radice (ita
vocant rei gemmariae periti abruptae crystalli vestigium, quo mediante lapidibus vel fis-

surae parietibus adhaesit) quae inveniuntur in terreis, arenosis, aliisque id genus stratis, un-

dique sunt solutae, et pro in integrae, nullo apparente cohaesionis indicio *. Quae vero

immerguntur ipsis lapidum marmorum vel alius solidioris materiae stratis, difficulter ad-

modum separantur ab his, quoniam undique circumdantur, vel si solvantur, abruptionis
vestigia ex omni parte ostendunt: differunt adeo ab illis, quae in perpendicularibus inter-

vallis occurrunt, quod hae, uti jam annotavimus, ex una duntaxat parte adhaesionis indi-

cia exhibent.

In Kerry, Crystals are found in another manner than any mentioned by Schuitzer as

quoting Docter Woodward. For the Inquirer has had them dug in the mountains,
and found some of them in the first earth turned up by the spade; in this earth were

very few stones of any kind, and none to which the Crystals adhered ; they might be

pick’d out of the earth with seemingly torn roots *, yet not adhering to any hard mat-
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crystalline effluvia is producing phenomena of very different visible ap-
pearances ( h). For in the same mass, particularly N. cclxi. there is

foul crystal, coarse stone, and mere wood all continuous: the original
body was wood alone, which falling into this bed of metamorphosis,
received the effluvia differently according to the difference of its pores,
and retained according to different degrees of attraction ; so
as to form a specimen of various matter. Where the effluvia meets
with no foul matter in its journey upwards, it

may perhaps form a

pure Crystal, or Pseudo-Adamas adhering to some rock, such as is
described N. cclxvii. where it meets with metalline matter, from which
it receives a tincture It may form coloured Gems, such as Topazes and

Amethysts, as mentioned in the beginning of this Lecture. Or if it
meets with sulphur it may receive a tincture more easily, than, in the
dense form of hardened Crystal, as in the experiment mentioned page 1 07.
where the Crystals of the north and south of this kingdom being put
under the torture of intense heat suffered a little alteration in colour,
reasonably attributed to sulphur which had been undesignedly lest in the
crucible : whether a less degree of heat would not have caused this,
the artists can tell, who know how to change the colours of many na-

tural stones; perhaps a much less heat would do, because it would not
answer their purpose to make them brittle, as it seems an intense heat

ter. Most of these Crystals were pure and transparent throughout: whereas those
which adhere to rocks are for the most part muddy and opaque towards the root. Deeperthan twice the depth of a spade beds of Crystals were sometimes found, where they
adhered in great abundance to stones of various sizes from five to fisty pound weight;which stones seemed to be a foul mixture of opaque matter along with crystalline mat-

ter. There were Crystals with two pyramids to one column, being formed without
any seeming adhesion to any thing, some double columns with pyramids to each, andboth columns ragged at the other end, and some double pyramids places base to base

without any column.
(h) If any one still conceits that Crystals are water hardened, it will puzzle him

prodigiously to account for the figures of them, and the position. For they shoot into

oneanother, so as to
penetrate halfa pyramid, or passing through, to be incompassedby other Crystals ; they shoot perpendicularly upright, contrary to the nature of waterwhich is to form stalactites in a pendant posture : Recollecting what has been said, and

viewing only one mass of Crystals formed in this intangled manner, mat suffice to
con-

vince any one of the weakness of such an opinion : But the effluvia mentioned above
can not be liable to these objections, since human art acting along with nature in

chymical processes, is capable of producing so many phaenomena with salts not totally
dissimilar from the formation of Crystals.
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does. A Gentleman of ingenuity acquainted the Inquirer of a change
of the colour in the hones of a buckle, with some surprize, in the

following language, "I certify that since the year 1745 having worn

a buckle in my neck, set with forty colourless transparent Crystals,
I found in a short time they acquired colours, first a yellowish
Topaz, then fine Emerald green colour. Eight are in the latter

state, two in the former, and six in an intermediate state of colour-

ing, the rest though at present colourless, I expect, will change.”

This Gentleman’s opinion was, that the hones really acquired colours;
but the Inquirer having them examined by an artist, it appeared, that the

hones were as colourless as ever, but a green foil had grown under

them which gave a beautiful colour to some of them. The cause of

this perhaps may be the oil which is used in wigs, insinuating into the

cavities of the sockets, in which the hones lay, the setting not being

perhaps quite as accurate as it ought to be, and the buckle being worn

on the neck. For It seems these settings are commonly in metal below

sterling, which has a mixture of copper or brass, which is capable of

a green aerugo. In six years time therefore those phenomena might be

produced. Artists however have a method of changing the colours of
many

precious hones, as well as imitating their substance by pastes. These my-

steries being only known to themselves are not to be explained here.

It is sufficient at present to assign a general cause, to wit, a crystalline
effluvia ; and when future searches give a larger scope of observation,

particular productions may be explained by particular kinds of matter,

in different apartments of the earth mixing with this common vehicle.

Where the crustalline effluvia ascends freely and purely it forms pure

Crystal, and in particular cases coalescing into exceeding hard masses

may deserve a name of a particular kind of Gem, tho’ less excellent than

a Diamond, yet more so, than those, which here pass under the names

of Bristol, Geneva, and Kerry hones; when the effluvia meets with

strata of matter from whence it acquires a brown tincture, it forms the

brown and brittle Crystals of Cranfield, described in Lecture V; when

it meets with coarser matter, it forms coarser masses scarce distinguish-
able from common hone ; of which there are many specimens at the

place just mentioned ; the transparent Crystals growing between
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rocks, which seem to be masses of the same matter rendered coarser by
an intermixture of coarser matter.

As to the quick generation of Crystal ; the opinion generally pre-
valent in the neighbourhood of Cranfield spring is, that it grows in

a night’s time, particularly the find of May. For the people alledge
that if the well be emptied on May eve and the Crystals be all swept
away, there will be found next morning a considerable quantity of
them, which grew in that time. The Inquirer is

very well in-
clined to think that their growth is quick in that place, because within
about two miles of the well, where they are found in

great plenty close

upon the Lake, so as to be covered by the water of it in winter time,
and lie in the crevices of a kind of rock, capable of being broken
with a common spade ; he observed them also growing in the thin sod
which lay above the rock towards the skirt of the land, and which
sod had all the appearance imaginable of a very late generation : But
having never had time freely at command, he could not allow him-
self to stay, to make observations sufficient to this purpose. But the
Gentlemen in the neighbourhood may perhaps from these hints be in-
duced to make observations which may perhaps ascertain the matter.

CONCLUSION.

Longae chartaeque viaeque finis.

HAVING thus finished our book and journey, for so it may be
called, seeing that a man may travel as much space by moving

in a circle round a Lake as in a direct line to Grand Cairo, there
is some joy arises, which itself alone

may be called a sort of reward.
The traveller wishes to tell his story, and when he has told it, to be
credited The Inquirer has told his story, but what credit it

may

have with the reader, he waits to know. If any reasonable objecti-
ons ocean, which shall be offered with good manners, a reply shall be
made with the same courtesy, or not at all. If any persons through pe-
tulance object without reason, the Inquirer is prepared —not to answer,
but to -- bear. He meaned well in his searches, and also in the publi-
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cation. If the account be not executed as fully and correctly as the sub-

ject requires, let some other person prosecute it to better effect: For it is

not offered as a compleat history of that Lake, which has more materials

for a natural history than
any area either of land or water of the same di-

mensions, which the Inquirer has ever been acquainted with. It is larger
than the isle of Barbados, which lately afforded a natural history in folio,
at one guinea, and one and an half subscription, with near one thou-

sand subscribers, and was written by a Clergyman. Natural philoso-
phy therefore is a part of knowledge highly rated, as it ought to be, and

not unbecoming one whose principal occupation should be the study of

the divine law. For is not this divine law written in the book of nature

as well as revelation ? Is one intelligible without the other ? Do not

the most eminent artists in painting, some where mark a signature,
whereby they mean to be known ; yet to find which costs the spectator
sometimes much pains ? Is not the divine signature in this manner paint-
ed in

every phenomenon, but observed only by the studious ? The

great Newton concludes his book of nature, with the attributes of the

Deity drawn from nature : The Inquirer would do the same, was he

equally acquainted with the volume of the natural world. But one

glorious circumstance of religion is, that it consists more of the honesty
of the heart, than the sagacity of the mind; what is not in

every man’s

capacity to comprehend, may yet be a proper subject of faith to an ho-

nest judgment; and a good man may subscribe to a creed, which he

could not indite. The best writers in defence of religion have been

those, w rho were best acquainted with the
power of God in the natu-

ral world. The first lectures published in consequence of the religious
endowment of the honourable Mr. Boyle, are the best of all those which

bear that denomination, and are the application of natural philosophy,

particularly that of Sir Isaac Newton, to theology. The union of these

two studies is what the Inquirer wishes to see supported, and his small

labours shall be hereaster, as they have been heretofore, directed to

this end.

Soli. Deo Gloria.
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N. B. The number on this page has the number of the
pages in

the address and subscribers names included in it. An index is not

deemed necessary to this book, the title pages of the Lectures in a great
measure answering that purpose.

Note also, that Mr. Henry Wray of this city, brother to the gentle-

man, who found the large Crsystal mentioned page 178, near Ballycastle
in the north of Ireland, weighing thirty pounds, is ready to attest the

goodness of it; having a triangular seal of part of it, with his arms cut

on it, also part of it in a ring, which has frequently been taken for a

Diamond ; the lapidary assuring him that it came nearest to the hardness

of a Diamond of any Crystal he ever cut.

ERRATA.ERRATA.

Page 63 for CLII. read CLIII.

Page 65 for CCIV. read CCLIV.

Line 9 page 130 for a necessity read no necessity.
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