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TO 'Tllig'

MUCH HONOURED AND TRULY RELIGIOUS
kgt Snta Wy o
T H E
Lapy Lertice WENDY,

OF

‘VEEDY IN CAMBRIDGESHIRE.

MADAM,

WO or three reafons induce me to pre-
fent this difcourie to your Ladythip,

and to make choice of you for its patronefs,
Firft, Becaute I owe 1t to the liberality of
~ your honoured brother, that I have this lei-
fure to wiite any thing. Secondly, Becauie
al{o your many and fingle favours, feeing [ am
not in a.capacity to requite them, feem to exaét
from me at lealt a publick ackﬂﬂwledgment,
which fuch a dedication gives me an opportu-
mty to make. Thirdly, Becaufe of fuch kind
of writings I know not where to chute a2 more
able judge or more candid reader. I am fen-
fible that you do fo much abhor any thing that



The Epiftle Dedicatory.

looks like flattery, that, out of an excefs of
modefty, you cannot patiently bear the hear-
ing of your own jult commendations; and,
therefore, fhould I enlarge upon that fubject,
I know [ fhould have but little thanks for m
pains. -
Indeeed you have much better motives to do
well than the praife of men; the favour of
God, peace of conicience, the hope and ex-
pectation of a future reward of eternal happi-
nels ; and, therefore, I had rather write of
you to others, to provoke them to imitate fo
excellent an example, than to yourfelf, to en-
courage you in your Chrifiian courfe, and to
fortify you in your athletick conflicts with the
greateft of temporal evils, bodily pain and an-
guifh ; though I do not know why you fhould
reject any confideration that may conduce to
Yupport you under fo heavy preflures, and of
fo)ong continuance ; of which, to ingenuous
natures, true honour, that is, the current tefti-
mony and approbation of good men, is not
the meanclt. No lefs man than St Auguftin
was doubtful, whether the extremity of bodi-
ly pain was not the greatelt evil that human
nature was capable of fuffering ; « Nay, faith
¢ he, 1 was {ometimes compelled to confent
¢¢ to Cornelius Cellus, that it was fo ; neither
¢ did his reafons feem to me abiurd ; we be-
- #¢ ing compounded of two parts, foul and bo-
¢« dy, of which the firft is the better, the lat-
¢ ter the worler ; the greateft good muft be
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T8 Epiftl Didicatory.

L4

¢ the befl thing belonging to the better part,
¢ that is, wildom ; and the greateft evil the
~ ¢¢ worft thing incident to the worft part, (the

¢ body) that is, pain.” Now, though I know
not whether this realon be firm and conclu-
five, yet | am of accord with him, that of all
the evils we are {enfible of in this world, it is
the foreft ; the moit refolute patience being
baffled and proftrated by a fierce and lafting
paroxy{m of the gout, or ftone, or cholck,
and compelling to yield to its furious infults,
and confefs iticlf vanquifhed, the foul being
unable to divert, or to do any thing elfe, but
pore upon the pain; and, thercfore, thofe
Stoical vaunts of their wile man’s being hap-
py in Phalars’s bull, 1 utterly reject and ex-
plode, as vain rodomontades, and chimerical
figments ; for that there never was fuch a wile
man among them, or indeed couid be; yet do
I not {ay, that the patience of a good man can
be fo far conquered by the tharpeft and feve-
reft torments, as to be compelled to deny or
~ blafpheme God or his religion; yea, or fo
much as to complain of his injuftice ; though
‘perchance he may be brought, with Job, to
curfe his day, yet not curfe his God, as his
wife tempted him to do.

NGW that the great Aywyolevurng 3.1’1{1 ‘ﬂpaﬁ'ﬁu;,
the mott juft Judge and Rewarder, would be
pleafed to qualify and mitigate your {ufferings,
as not to exceed the meafure of your ftrength

and patience, or elfe arm you with Iuch an
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IN all ages wherein learning hath flourifhed, coms
plaint hath been made of the itch of writtingy
and the multitude of worthelels books, wherewith
#mportunate fcriblers have peftered the world : Scria
bimus indofh doftique :  and—7Tenet infanabile mulios
Sferibendi cacoethes. I am f{enfible that this traftate
may likely incur the cenfure of a fuperfluous piece,
and myfelf the blime of giving the reader unnecefliry
trouble, there having been fo much fo well written
of this fubject by the moft learned men of our time,
Dr More, Dr Cudworth, Dr Siillingfleet, late Bithop-
of Worcefter, Dr Parker, late of Ozxen; and, to
name no more, the honourable Robert Boyle, Efq;
fo that it will need fome apology. Firft, T'herefore,
in excufe of it, I plead, that there are in it fome con-
Hiderations néw and untouched by other ; whercin,
3f I be miftaken, I alledge, Secondly, That the man=
mer of delivery and expreflion may be more {uitable
to fome mens apprehenfion, and facil to their une
derftandings. [If that will not hold, I pretend, Chird-
1y, that all the particulars contained in this book
‘eannot be found in any one piece known to me, but
Te fcattered and difperfed in many; and o this may
ferve to relieve thofe faftidious readers, that are not
willing to take the pains to fearch them out; and
poflibly, there may be fome whofe ability (whatever
their induftry might be) will not ferve them to pur=
chafe, nor their opportunity to borrow thofe books,
who yet may fpare money enough to buy {o incon-
fiderable a trifle. If none of thefe excufes fuffice to
‘acquite me of blame, and remove all prejudice, I
have two further reafons to offer, which T think will
‘geach home, and juftify this undertaking. Firtt,
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THE PREFACE

fo long. * For,no man can find out the work that
¢ God maketh from the beginning to the end,”
Ecclef. iii. 11. Secondly, I was willing to confult
the infirmity of the reader, or indeed of mankind in
general ;3 which, after a fhort confinement to one fort
of dith, is apt to looth it, though never {fo wholefome
and which at firft was moft pleafant and acceptable 5
and {o to moderate my difcourfe, as to make an end
of writing, before I might p:ef‘ume he thould be quite
tired with reading.

I fhall now add a word or two cuncernmg the ufe-
fulnefs of the argument, or matter of this difcourfe,
and- the reafon 1 had to make choice of it befides what
I have already offered.

Firft, The belief of a Deity being the foundation
of all religion (religion being nothing but a devout
worthipping of God, or an inclination of mind to
ferve and worthip hn‘n, ““ for he that cometh to God,
“ muft beliéve that he is God," it is a matter of the.
hgheft concernment to be ﬁrmly fettled and efta=-
biithed in a full perfuafion of this main point ; now
this muit be demonftrated by argument’s drawn
from the light of nature, and works of the creation 3
for, as all other fciences, fo divinity proves not, but
fuppofes its fubjects, taking it for granted, that by
natural light men are fufficiently convinced of the
being of a Deity. There are indeed fupematural
demonftrations of this fundamental truth, but not
common to all perfons or times; and fo llaule 1o ca-
vil and exception by atheiftical perfons, as inward
illuminations of mind, a fpirit of prophecy, and fore-
telling future contingents, illuftrious miracles, and
the like; but thefe proofs, taken from effeéts and o-
perations, expoled to every man’s view, not'to be de-
nied or queftioned by any, are ‘moft effeétual to con=
- vince all that deny or doubt of it; neither are they
only conviltive of the greateft and fubtleft adverfa-
xies, but intelligible alfo to the meaneft capacities ;

b | s



THE PREFACE

f'nr you may hear illiterate perfons, of the loweft
rank of the commonality, affirming that they necd
no proof of the being of a God; for that every pile
of grafs, or ear of corn, fufﬁc:endy proves that ; for,
ﬂi}? thev, all the men of the world cinnot miake fuch
a thing as one of thefe; and if they cannot do it,
who can or did_make it but God ? To tell them, that
it made itfelf, or fprung up by chance, would be as
ridiculous as to tell the greateft philofophers fo.

Secondly, The particulars of this difcourfe ferve
not only to demonfirate the being of a Utlt}T,bU‘E
‘alfo to illuftrate fome of his principal attributes 3 as,
namely, his infinite power and wildom ; the vaft mul-
titude of creatures, and thofe not only fmall, but im-
menfely great, the fun and the moon, and all the
heavenly hoft, are effects and proofs of his almighty
,power ¢ The heavens declare the glory of God,
*¢ and the firmament fheweth his handy work,”
Pfal. xix. 1. TFhe admirable contrivance of all and
each of them, the adapting all the parts of animals to
their feveral ufes, the provifions that is made for
their fuftenance, which is often taken notice of in
fcripture.  Pfal. cxiv. 15, 16. *¢ The eyes of all wait
“ upon thee: thou givelt them their meat in due
% feafon. Thou openceit thy hand, and fatisfieft the
¢ .defire of every living thing Math. vi. 26. Be=
¢ hold the fowls of the air, for they fow not, nei-
“ ther do they reap, nor gather into barns; yet
% your heavenly father feedeth them. Pfal exlvii
% g. He .giveth to the beaft his rood, and to the
¢ young ravens when they cry.” And, laftly, their
mutual fubfervieney to each other, and unanimous
confpiring to promote and carry on the publick
good, are evident demonftrations of his fovereign
wifdom.

Laftly, They ferve to ftir up and increafe in us
the aﬁ'e&lnns and habits of admiration, humility ard

gratitude, Pfal. viii. 3.  When I confider thc: hea-
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26 The Wispom of GOD Part L.

{trative proof of the unlimited extent of the Crea-
tor’s fkill, and ‘the fecundity of his wifdom and
power. ‘That the number of corporecal creatures
is unmeafurably great, and known only to the
Creator himfelf, may thus probably be collected :
Firft of all, The number of fixed ftars is on all
hands acknowledged to be next to infinite. Se-
condly, Every fixed ftar, in the now-received hy-
pothefis, is a fun, or fun-like bady, and in like
manner incircled with a chorus of planets moving
about it; for the fixed ftars are not all pliced in
onc and the fame concave {pherical fuperficies,
and equidiftant from us, d4s they feem to be, but are
varioufly and diforderly fituated, fome nearer, fome
further off, juft like trees in a wood or foreft, as
Gaflendus exemplifies them. And, as in a wood,
though the trees grow mever fo irregularly, yer the
eye of the fpettator, wherever placed, or whither-
foever removed, defcribes f{iill a eircle of trees:
fo would it in like manner, wherever it were in
the foreft of ftars, defcribe a fpherical fuperficies
about it. Thirdly, Each of thefe planets is in all
likelihood furnithed with as great variety of corpo=
real creatures, animate and inanimate, as the earth is,
and all as different in nature as they are m place
from the terreftrial, and from each other. Whence
it will follow, that thefe muft be much more infinite
than the {tars; I do not mean abﬂ:ulute]fy, according
to philofophic exainefs, infinite, but only infinite
or innumerable as to us, or their number prodigi=
oufly great.

That the fixed ftars are mnnm:rable, may thus be
made out : thofe vifible to the naked eye are by the
Jeaft account acknowledged to be above a thoufand,

cxcludm thufc towards the South pole, which are

not vifible in our horizon: befides thefe, there
have been incomparably more deteéted and brought

to light by the twelefcopes; the milky way being

N m.*‘n .
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. Part 1. in the CREATION. 27

found to be (as was formerly conjettured) nothing
but great companies, or {warms of minute ftars
fingly invifible, but by reafon of their proximity
mmglmg and confounding their hghts, and ap-
pearing like lucid clouds. And it is likely that,
had we more perfet telefcopes, many thoufands
more might be difcovered; and yet, after all, an in-
~ credible multitude remain, by reafon of their ima
menfe diftance beyond all ken, by the beft tele=
fcopes that could poflibly be invented or polithed
by the wit and hand of an angel: for if the world
be (as Des Cartes would have it) indefinitely ex-
tended, that is, fo far as no human intelleét can
fancy any bounds of it; then what we fee, or can
come to fee, muft be the leait part of what is un=
difcoverable by us, the whole univerfe extending
a thoufand times farther beyond the urmoft ftars
we can poflibly defery, than thofe be diftant from
the earth we live upon. This hypothefis of the
fixed ftars being {o many funs, &c. feems more
agreeable to the Divine greatnefs and magnifi-
cence. But that which induces me much to doubt
of the magnitude of the univerfe, and immenfe
diftance of the fixed ftars, is the flupendous phe-
nomena of comets their fudden accenfion, or ap-
pearance in full magnitude, the length of their
tails, and {wiftnefs of their motion, and gradual
diminution of bulk and motion, till at laft they dif«
appear. That the univerfe is indefinitely extenda
ed, Des Cartes, upon a falfe ground, (thart the for-
- mal ratio of a body was nothing but extenfion into
length, breadth, and profoundity, or having partes
extra partes, and [hdl: body and fpace were fyno-
nymous terms) afferted ; it may as well be limited
this way, as in the old hypothefis, which places the
ftars fixed in the fame fpherical fuperficies; accord-
ing to which (old hy;mthﬂﬁs‘: thfy may alfo be de-
monfirated by the fame mediums to be innume-









30 The Wispom of GO Part L

the fea near it, if the fame proportion holds be-
tween the infects native of England, and thofe of
the reft of the world, as doth between plants do-
meitick and exorick, (that is, as [ guels, near a de-
cuple) the {pecies of infefts in the whole earth,
(land and water) will amount to 10cco, and I
do believe, they rather exceed than fall thort of that
fum. Since the writing hercot, having this fum-
mery anno 1691, with fome dllsgenw profecuted
the hiftory of our En%_lﬁh infeéts, and making col=
lections of the feveral {pecies of each tribe, but par-
ticularly and efpecially of the hutte:ﬂles, both
noturnal and diurnal, I find the number of each
of thefe alone as breed in our neighbourhood (about
Braintree and Notely in Eilix) to exceed the fum
I laft year afligned to all England, having myiclf
obferved and defcribed about 200 kinds, great and
fmall many yet remaining, as I have good reafon
to belleve, by me undifcovered. This I have, fince
the writing hereof, found true in expﬂrience, hav-
ing every year ﬂbfﬂrwd not a few new kinds: nor
«do I think, that if I fhould live twenty years lﬂnger,
1 thould, by my utmoft diligence and induftry in
fcarchmg them out, come to an end of them. IF
then, within the fmall compafs of a mile or two,
there are fo many fpecies to be found, furely the'
moft modeft conjefture cannot eftimate the number
of all the kinds of papilios native of this ifland
to fall thort of 300, which is twice fo many as [
laft fummer guefled them to be; wherefore, ufing
the fame argumentations, the number of all the
Britith' infeéts will amount to 2000, aud the total
fum of thofe of the whole earth will be 20co00.
The number of plants contained in Ci Bauhin’s
Penax is about 60co, which are all that had been
defcribed by ‘the authors that wrote before him, or
oblerved by himfelf; in whick work, befides wif=
takes and repetitions incident to the moft °
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and knowing men in fuch a work as that, there
are a great many, I might {fay fome hundreds, put
down for different fpecies, which, in my opinion,
are but accidental varieties: which I do not fay
to detract from the excellent pains and performance
of that learned, judicious, and laborious herbarift,
or to defraud him of his deferved honour, but only
to thew that he was too much {wayed by the opi=
nions then generally current among herbarifts, that
different colour, or multiplicity of leaves in the
fower, and the like accidents, were fufficient to con-
ftitute a {pecific difference. But fuppofing there
had been 6coo then known and defcribed, I cannot
think but that there are in the world more than
triple that number ; there being in the vaft continent
of America as great a variety of {pecies as with us,
and yet but few common to Eirope, or perhaps A-
fric and Afia. And if, on the other fide of the Ea
quator, there be much land ftill remaining undifco=
vered, as probably there may, we muft {fuppofe the
number of plants to be far greater.

What can we infer from all this? If the number
of creatures be fo exceeding great, liow great, nay
immenfe, muft needs be the power dand wifdom of
him who formed them all! For (that I may borrow
the words of a noble and excellent author) as it ar<
gues and manifefts more {kill by far in an arti-
ficer, to ‘be able to frame both clocks and watch=,
es, and pumps, and miils, and grenadoes, and
rockets, than he could difplay in making but one
of thofe forts of engines; fo the Almighty difco-
vers more of his wifdom in forming fuch a vaft
multitude of different forts of creatures, and all
with admirable and irreprovable art, than if he had
created but a few; for this declarcs the greatnefs
and unbounded capacity of his underfianding, A<
gain, the {fame fuperiority of knowledge would be
difplayed, by contriving engines of the {fame kind,
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‘redoubling the internal heat, and keeping off the
- external cold, doth the fame thing to them: that
cloaths do to us) is enabled to abide the greateft
cold of the fea water. The reafon why thefe fith-
es delight to frequent chiefly the Northern feas,
is, I conceive, not only for the quiet which they
~ enjoy there, but becaufe the Northern air, which
they breathe in, being more fully charged with

- thofé particles fuppofed nitrous, which are the ele-
ment of fire, is fitteft to maintain the vital heat in

~ that aftivity which is fufficient to move fuch an

‘unwieldy bulk as their bodics are with due cele-
rity, and’ to bear up againft and repel the ambient
cold; and may likewife enable them to continue
longer under water than a warmer and thinner air
could. i i |
~ Another inftance to prové that God can and doth
by different means produce the {dme effedt, is, the
“various ways of extrating the nutricious juice out of
the aliment, in feveral kinds of creatures.

- 1. In man and viviparous quadrupeds, the food
moiftened with the fpittle (Jfaliva) is firft chewed
and prepared in the touth, then fwallowed into the
ftomach where being mingled with {fome diflolvent
juices, it is by the heat hereof concofted, macerat-

_ed, and reduced into a chyle or ¢remor, and {o eva-
cuated into the inteftines, where being mixed with
the choler and panireatick juice, it is further fubti=

" lizéd and rendered fo flnid and penetrant, that t) e
thinner and finer part of it eafily finds its Way i at
the {treight orifices of the lacteous veins.

2, In birds there is no maitication of oOmminye
tion of the meat in the mouth; but in fuch as are

‘mot carpivorous, it is immediately fwallowed into

“the crop or craw, or at leaft into a kind of antefto-

~mach (which I have obferved in many, efpecially in

_pifcivorous birds) where it is moiftened and mollja
fied by {fome proper jlgw from the glindules dia
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ftilling in there, and thence transferred into the gi=
zard or mufculous ftomach, where by the working
of the mufcles cumpuundmg the fides of that ven-
tricle, and by the afliftance of {mall peebles {whlch
the creature fwallows for that purpefe) it is as it
were by mill ftones; ground {mall, and {o tranfmit=
ted to the guts, to be further attenuated and fubti=
lized by the fore-mecntioned choler and pancreatic
juice.

3. In oviparous quadrupeds, as chamelions, li=
zards, frogs, as alfo. all forts of Serpents, there is
no maftication, or comminution of the meat either
in mouth or {tomach ; but as they {wallow infelts or
other animals whole, fo they void their fkins un-
broken, having a heat, or fpirits powerful enough
to extrat the juice they have need of, without
breaking that which contains it; as the Parifian aca-
demifts tell us. I myfelf cannot warrant the truth
of the obfervation in all. Here, by the bye, we take
notice of the wonderful dilatability or extenfivenefs
of the throats and gullete of ferpents: I myfelf have
taken two entire adult mice out of the ﬂumach of
an adder, whofe neck was not bigger than my little
anger. Thefe creatures, Ifay, draw out the juice
of what they fwallow without any comminution, or -
fo much as breaking the fkin ; even as it is feen that
the juice of grapes, is drawn as well from the * rape,
where they remain whole, as from a vat, where they
are bruis’d ; to borrow the Parifian philofophers fimi=-
litude. . ‘ :
- 4. Fifhes, which neither chew their meat in their
'mﬂuth.s, nor grind it in their ftomachs, do by the
help of a diffolvent liquor, there by nature provid-
ed, corrode, and reduce it, tkin, bones and all, into
a chylus, or cremor; and yet (which you {eem won-

~® Whole grapes plucked from the clufier, andwm:
pourcd upon them in a veficl
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-ﬂerml} this liquor manifefts nothing of acidity to the
tafte: But notwithitanding, how mild and gf:n-t!c
foever it feems to be, it corrodes fleth very ftrange=
. ly and gradually, as aquafortis, or the like cor-
rofive waters, de metals, as appears to the eye; for
1 have obferved fifth in the ftomachs of others, thus
partially corroded, firft, the fuperficial part of the
fleth, and then deeper and deeper by degrees to the
bones. |

I come now to the fecond part of the words, in
awifdom haft thou made them all, in dilcourfing where-
of, I {hall endeavour to make out 10 particulars what
the Plalmiit here aflerts in general concerning the
works of God, that they are all very wilely contriv
<d and adapted to ends both particular and genc-
ral.

- But before I enter upon this tafk, I fhall, by way
of preface or introduttion, {ay fomething concerne
ing thofe {yftems which undertake to give an account
of the formation ef the univerle by mechanical
hypothefes of matter, moved cither uncer:ainly, or
according to fome catholick laws without the inter
wention and afliltance of any {uperior or immaterial
agent. | | o 8
I'here is no greater, at leaft no more palpable and
convincing argument of the exiftence of a Deity,
than the admirable art and wifdom that difcovers
atfelt in the make ard conititution, the order and
difpofition, the ends and ufes of all the parts and
members of this ftately fabrick of heaven and earth:
For if in the works of art (as for example) a curi-
ous edifice or machine, counfel, defign, and direéti-
on, to an end appearing in the whole frame, and in
all the feveral pieces of it, do neceflurily infer the
being and operation of fome intelligent architect, or
engineer: why fhall noc alfo, in the works of na-
ture, that grandeur and magnificence, that excel-
lent contrivance for beauty, order, ufe, &c. whick

- p———— —
MR L
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is obfervable in them, wherein they do as much
tranfcend the effects of human art as infinite pow-
er and wifdom exceeds finite, infer the exiftence
and efficiency of an umniPuttnt and all wife Crea-
tor. :

To evade the force of this argument, and to give
fome account of the original of the world, atheifti-
cal perfons have fet up two hypothefes.

The firft is that of Ariftotle, that the world was
from eternity in the fame condition that now it is,
having run through the fucceflions of infinite genera-
tions; for which they add, felf exiitent and unpro-
duced: For Ariftotle doth not deny God to be the
efficient caufe of the world ; but only afferts that he
created it from eternity, making him a neceflary caufe
thereof; it proceeding from him by way of emanati-
on, as light from the fun. |

This hypothefis, which hath fome fhew of rea-
fon, for fomething muit neceflarily exift of itfelf
and if fomething, why may not all things ? this hy-
pothefis, I fay, is fo clearly and fully confuted by the
reverend and learned Dr Tillotfon. late Lord Arch-
bithop of Canterbury, and Primate of all England,
in his firft printed fermon ; and the right reverend
father in God, John, late Lord Bithop of Cheiter,
in book I. chap. v. of his treatife of the Principles
¢of Natural Religion, that nothing material can by
me be added : To whom therefore I refer the read-
er. -

The Epicurean Hypothefis rejefied.

Tre fecond hypothefis is that of she Epicure-
ans, who held, that there were two principles {felf-
exiftent. Firft, Space or vacuity ; Secondly, Mat
ter, or body ~ both of infinite duration and exten-
fion. In this infinite fpace, or vacuity, which
hath ncither beginning, nor end, nor middle,
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no limits, or extremes, innumerable minute bodies,
into which the matter was divided, called .atoms,
becanfe by reafon of rtheir perfeét folidity they were
really indivifible ; for they hold no body capable
of divifion, but what hath vacuities inter{perfed
with matter, of various but a determinate number
of figures, and equally ponderous, do perpendicul-
arly defeend, and by their fortuitous concourfe,
make compound bodies, and at laft the world
itfelf. But now, becaufe if all thefe atoms fhould
defcend plum down with equal velocity, as, according
to their doétrine, they ought to do, being (as we faid)
all perfectly folid and imporous, and the vacuum not
refifting their motion, they would never the one over-
take the other, but, like the drops of a thower,
would always keep the fame diftances, and fo there
could be na concourfe, or cohefion of them, and
confequently nothing created ;5 partly to avoid this
deftruétive confequence, and partly to give fome
account of the freedom of will (which they did
affert contrary to the Democritic fate) they did ab-
furdly feign a declination of fome of thefe principles,
without any fhadow or pretence of reafon. The
former of thefe motives you have fet down b
Lucretius, De Nat. Rerum, lib. 2. in thefe words :

Corpora cum deorfum ril’iom per inane feruntur

Ponderibus propriis, incerto tempore, forie,

Incertifque bocis, fpatie difeedere paulum
 Tantum quod nemen mutatum dicere poffise

And again,

- Quod nifi declinare folerent, emnia deorfum :
Imbris uti guttae caderent per inane profundum,
Nec foret offenfus natus, nec plaga ¢reata
Pringipiis, ita nil unquam natura creaffet,

e
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Now feeds in downward motion muft decline,
Tho’ vary little from th’ exadtett line ;

For did they ftill move ftrait, they needs muft fall
Like drops of rain, diflolv’d and fcatter'd all,
For ever tumbling thro’ the mighty fpace,

And never join to make one fingle mafs.

The fecond motive they had to introduce this
gratuitous declination of atoms, the fame poct gives
us in thefe verfes, lib. 2.

———381 femper motus connelhitur omnis,

Et vetere exoritur femper novus ordine certo s
Nec declinands faciunt primordia motus
Principium quoddam quod fati foedera rumpat,
Ex infinito ne caufam caufa fequatur

Libera per terras unde haec animantibus, extat,
Unde haec ef?, inquam, fatis avolfa voluntas?

And ftill one motion to another join ;

In certain order, and no feeds decline,

And make a motion fit to diflipate

The well-wrought clains of caufes and &rnng fate; -
VWhence comes that freedom living creatures find ?
Whence comes the will fo tree, {o unconfin'd,
Above the power of fate { *

Befides, did all things move in diredt line, g

The folly and wunreafonablenefs of this ridicu-
lous and ungrounded figment, I cannot better dif=
. play and reprove than in the words of Cicero, in the
beginning of his firft book De Finibus Bonorum ¢t
Malorum. 'This declination (faith he) is altogether
childifhly feigned, and yet neither doth it at all folve
the difficulty, or effect what they defire: for,
firft, They fay the atoms decline, and yet afign
no reafon why. Now nothing is more fhameful
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aud unworthy a natural philofopher [furpius phy-~
fico] than to aflert any thing to be done without a
caufe, or to give no reafon of it. Befides, this is
contrary to their own hypothefis taken from fenfe,
that all weights do naturally move perpendicularly
downward. OSecondly, Again fuppofing this were
true, and that there were fuch a declination of a~-
toms, yet will it not effeét what they intend 5 for ei-
ther they do all decline, and fo there will be no more
concourfe than if they did perpendicularly defeend,
or fome decline, and fome fail plum down, which
is ridiculoufly to aflign diftinét offices and tatks to
" the atoms, which are all of the fame nature and {o-
lidity. Again, in his book De Fateo, he {martly derides
this fond conceit thus: What caufe is there in na-
ture which turns the atoms afide ? Or do they caft
lots among themfelves, which fhall decline, which
not? Or why do they decline the leaft interval

that may be, and not a greater ? Why not two or
three minima as well as one? Optare hoe quidem

et nou difputare. For neither is the atom by an

~extrinfical impulfe diverted from its natoral courfe
neither can there be any caufe imagined in the va=
cuity through which it is carricd, why ic thould nut
move direftly; neither is there any change made
in the atom itfelf, that it fhould not retain the
‘motion natural to it, by force of its weight or gra-
vity.

_ }z;xs for the whole atomical hypothefis, either E-
picurean ‘or Democritic, 1 fhall not, nor need I,
dpend time to confute it; this having been already
_iglid]y and {uflicienty done by many learned men,
but efpecially Dr Cudworth, in his Intelletual Syf-
‘tem of the Univerfe, and the late Bithop of Wor-

cefter, Dr Stiillingfleet, in his Origenes Sacrae. .

‘Only I cannot omit the Ciceronian confutation
_thereof, which I find in the place firft. quoted, and
‘in his firft and fecond books De Natura Decrumy

h:“h
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becaufe it may ferve as a general introduction to the |

folpwiﬁg particulars. Such a turbulent concourfe
of atoms could never (faith he) hunc mundi orna«

|

|
i
!

tum efficere, compofe fo well-ordered and beautiful |

a ftru€ture 4s the world; which thercfore both in
Greek and Latin hath from thence [ab ernatu et
‘munditie) obtained its name. And, again, moft ful-
ly and appofitely in his {fecond De Nat. Deorum :
if the works of nature were better, more exact and
perfet, than the works of arty and art effeéts
nothing without reafon, neither can the works of
nature be thotight to be effeCted without reafon;
for, is it not abfurd and incongruous, that when
thou beholdeft a ftatue or curious picture, thou
fhouldft acknowledge that art was ufed to the mak=
ing of it; or when thou feeflt the courfe of a fhip
upon the waters, thou fhouldft not doubt but the
motion of it is regulated and direéted by reafon and
art; or when thon confidereft 4 fun-dial or clock,
thou fhouldft underftand prefently, that the hours
are thewn by art and rot by chance; and yet i-
magine or believe, that the world which com-
prehends all thefe arts and artificers, was made

without counfel or reafon? If one fhould carry |
into Scythia or DBritzin fuch a fphere as our friend

Poflidonius lately made, each of whofe converfions

did the fame thitg in the fun and moon, and o«

‘ther five planets, which we fee effefted every

night and day in the heavens, who among thole
barbarians would doubt that that {phere; was com-
pofed by reafon and art? A wonder than it muft
needs be, that there fhould be any man found fo
ftupid and forfaken of rcafon, as to perfuade him-
felf, that this moft beautiful and adorned world
was, or could be produced by the fortuitous con-
courfe of atoms. He that can prevail with him-
felf to believe this, I do not fee why he may not

as well admit, that if there were made innumecrable
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figures of the one and twenty letters, in gold,
fuppofe, or any other metal, and thefe well thaken
and mixed together, and thrown down from fome
high place to the ground, they, when they light=
€d upon the earth, would be {o difpofed and ranked,
‘that 2 man might fee and read in them Ennius’s
Annals; whereas it were a great chance if he (hould
find one verfe thercof among them all: for, if this’
concourfe of atoms could/make a whole world,
why may it not fometimes make, and why hath it
not fomewhere or other in the earth, made a tem=
ple, or a gallery, or a portico, or a houfe, or a
city 7 which yetit is fo far from doing, and every'
man fo far from believing, that fhould any one of
us be caft, fuppofe, upon a defolate ifland, and
find there a magnificent palace, artificially con=-
trived according to the exacteft rules of architec-
ture, and curioufly adorned, and furnifhed, it would
never once enter into his head, that this was done
by an earthquake, or the fortitous fthuffling toge=
ther of it¢ component materials; or thac it had
ftood there ever fince the conftruétion of the world,
or firlt cohenfion of atoms; but would prefently
conclude, that' there had been fome intelligent ar-:
chitet there, the effeét of whofe art and 1kill it
was.  Or fhould he find there but one fingle fheet
of parchment or paper, an cpiftle or oration writ-
ten, full of profound fenfe, exprefled in proper and
fignificant words, illuftrated and adorned with ele-
gant phrafe; it were beyond the poffibility of the
wit of man to perfuade him, that this was dope .
by the temerarions dathes of an unguided pen,
or by the rude fcatering of ink upon' the paper,
or by the lucky protection of fo many letters at all
adventures ; but he would be convinced by the e«
vidence of the thing at firft fight, that there had
beca not only fome man, bul_*t. fome {cholar there,

lﬁ"l“' i o add T g i 1 "3 o
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The Cartefian H 'ypothefis confidered and cenfured.

. Having reje@ed this atheiftick hypothefis of Epi-
curus and Democritus, I fhould now proceed ro give
pacticular inftances of the art and wifdom clearly
appearing in the feveral parts and members of the
univerfe; from which we may juftly infer this ge-
neral conclufion of the Plalmilt) I» wifdom haff
thou made them all: but that there is a fort of pro- |
fefled theifts, I mean Monf. Des Cartes, and his |
followers, who endeavour to difarm us of his decre-= |
tory wecapon to evacuate and exterminate, this argus-
ment, which hath been {o {uccefsful in all ages to de=
monftrate the exiltence, and enforce the belief of a
Deity, and to convince and iilence all atheiitick
gainfayers. And this they do, /

- Firft, By excluding and banifhing all confidera-
tion of final caufes from natural philofophy, upon
pretence, that they are all and every one in parti-
“cular undifcoverable by us; and that it is rafhnefs
and arrogance in us to think we can find out God’s
ends, and be partakers of his counlels Atque ob
hanc unicam rationem, totum illud caufarum genus
quod a fine peti folet, in rebus phyficis nullum ufum
habere exiftime; non enim ab/que temeritate me puto
invefligare poffe fines Dei, "Medit. Metaph. ¢ And
¢ for this only reafon, I think, all that kind of
¢t caufes which is wont to be taken from the end,
¢ to have no ufe in phyficks or natural matters; for
"I cannot, without rafhnefs, think myfelf able
¢« (o find out the ends of God.” And, again, in
his Priaciples of Philolophy; WNullas unquam ra-
2iones circa res maturales, a fine quem Deus aut
matura in iis faciendis fibi propojuit, admittimus,
guia non tantum nobis debcmus arrogare ut ejus con-
cilierum participes effe poffimus. * We can by no
“ means admit any rcafons about natural things,
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¢ taken from the end which God or nature pro-
% pofed to themfelves in making of them: becaufe
 we ought not to arrogate fo much to ourfelves,
¢ as to think we may be partakers of his counfels ”
- And more exprefly in his fourth anfwer, viz to Gaf-

-

fendus’ objettionss MNec fingi potefty aliquir Dei fia

nes magis quam alios in propatulo eff>; omnes enim
imperfcrutanili efns Sapientiae abyffs funt eodom mom
do reconditi; that is, * Neither can nor ought 'we

¢ to feign or imagine that fome ot God’s ends are

* more manifeit than others: for all lie in like
4¢ manner, or equally hidden in the uniearchable a-
byfs of his wifdom.”

. This confident affertion of Des Cartes is fully
examined and reproved by that honourable and ex-
ccllent perfon, Mr Boyle, in his Difquifition -about
the final caufes of natural things, Sect. [. From page
10 to the end; and therefore I {hall not need fay
“much to it, only in brief this, thatit feems to me
faife, and of evil confequences, as being derogatory
from the glory of God, and deftrutive of the ae-
‘knowledgment and belief of a Deity.

For, ftrit, Sceing, (for initance) that the eye is
employed by man, and all animals, for the ufe of
vifion, as they are framed, is fo neceflury for them,
that they could not live without it; and God Al-
mighty knew that it would be fo; and it is fo admira-
bly fitted and adapted to this ufe, that all the wit and
art of men and angels could not have contrived
it better, it {fo well, it muit neceds be highly abfurd
and unreafonable to affirm, cither that it was not de-

figned at all for this ufe, or that itis impoflible for

man to know whether it was or not.
- Secondly, How can man give thanks and praife to
God for the ufe of his limbs and fenfes, and thofe
*his good creatures, which ferve for his fuftenance,
- when he cannot be fure they were made in any rea
{pect for him ; nay, when'it s as likely they were not,
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. For a confutation of this hypothefis, I might
refer the reader to Dr Cudworth’s fyftem, p. 603.
604. but for his eafe I will tranfcribe the words:
—God, in the mean time, ftanding by as an
idle fp&&atnr of this lufus atomorum, this {portful
dance of atoms, and of the various refults therenf.
Nay, thefe mechanic theifts have here quite out-
firipped and outdone the atomic theifts themfelves,
t’hey being much more extravagant than ever thofe
were 3 for the profefled atheifts durft never venture
to affirm that this regular {yftem of things refult-
ed from the forruitous motions of atoms at the ve-
ry firft, before they had for a long time togethér
pruduccd many other inept combinations, or aggre-

ate forms of particular things, and nonfenfical {y-
ftems of the whole; and they fuppofed alfo, that the
regularity of things here in this world would not
always continue fuch neither, but that fome time or
other, confufion and diforder will break in again.
Moreover, that befides this world of ours, there
are, at this very inftant, innumerable other worlds
irregular, and that there is but one of a thoufand,
or ten thoufand among the infinite worlds that
have fuch regularity in them; the reafon of all
which is, becaufe it was genesally taken for grant=
ed, and looked upon as a common notion, that rov
@xo Tuyns % Tv avrowary wie as wre ypwerar, 35 Ariftotle
exprefleth it; none of thofe things which are from
fortune, or chance, come to pafs always alike. But
our mechanic theifts will have their atoms never
fo much as once to have fumbled in thefe their
motions, nor to have produced any inept fyftem,
or incongruous forms at all, but from the very
firt all along to have taken up their places, and
ranged themfelves fo orderly, methodically and dia
rectly, as that they could not poflibly have done
it better, had they been direéted by the moft per-
f@& wifdom. Whercfore thefe atomic theifts ute
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terly evacuate that grand argument for a God, tik-
en from the phaenomenon of the artificial frame of
things, which hath been fo much infifted upon in
all ages, and which commonly makes the firongeit
impreflion of any other upon the minds of men, &c.
the Atheifts, in the mean time, laughing in their
flceves, and not a little triumphing to fec the caufe
of Theifm thus betrayed by its profeflfed friznds
and afltrters, and the grand argument for the fame-
tﬂtally flurred by them, and f{o their work done,
as it were, to their hands,

Now as. this argues the greateft infen(ibility of
mind, or fotdfhnefs and ftupidity, in pietended
Theifts, not to take the leait notice of the regular
and artificial frame of things, or of the fignatures
of the divine art and wifdom in them, nor to look
upon the world and things of mature with any o-
ther eyes than oxen and horfes do; fo are there
many phaEan-ﬁna in nature, which brmg purl}r
above the force of thefe mechanie powers, and
partly contrary to the fame, can therefore never
be folved by thcm, nor without final caufes and
fome vital principles: As for example, thar of gra-
vity, or the tendency of bodies downward, the
motion of the diaphragm in rc,fimatmn. the fy ﬂolc(
and diaftole of the heart, which is nothing but a
.mufcular confiruftion and relaxation, and there='
fore not mechanical but vital.  We might alfo add'
among many others, the interfetion of the planeﬁ
of the Equator and Ecliptic, or the earth’s diur-.
nal motion upon an axis not parallel to that of the
Ecliptic, or perpendicular to the plane thereof :
For though Des Cartes would needs imagine this |
~earth of ours once to have been a {un, and fo itfelf
_the centre of a lefler vortex, whofe axis was then |
_direfted after this manner, and which therefcre-;
_till kept the fame fite or pofture, by reafon of the

traic particles finding no fit pores or traces, for




f‘artl - in the CREATION, 47
their paflages through it, but only in this directi«
on, yet does he himfelf confefs, that becaufe that
thefe two motions of the earth, the annual and di-
urnal, would be much more conveniently made up-
on parallﬂl axes, thercfore according to -the laws
of mechanifm, they thould be perpetnally brought
nealcr and nearcr together, till at length the Equa«
tor and Ecliptic come to ‘have their axes parallel,
which, as it hath not yet come to paf’s, fo neither
hath therﬂ been for thele laft two thoufand years
(accmdmg to the beft oblervitions and judgments
of aftronomers) any nearer approach made of them
one to another. Wherefore the continuation of
thefe two motions of the earth, the annual and di-
‘urnal, upon axes not parallel, is refolvable into no-
thing bur a final and mental caufe, or the 7o Beas
msov, becaufe it was beft it thould be fo, the varic-
ty of the feafons of the year depending thereupoa,
But the greateft of all the particular phacnomena,
is the formation and nrganmaunn of the bodies of
animals, confifting of fuch varicty and curiofity,
that thefe mechanic philofophers being no way
ﬂble to give an account thercof from the IlECﬁﬁ:u'j'
motion of wmatter, unguided by mind for ends,
prudently therefore break off their fyftem there,
when they fhould come to animals, and fo leave it
almgether untouched. We acknowledge indeed
there is a pofthumous piece extant, imputed to
Cartes, and entitled De. la Formation  du Foetus,
wherein there is fome pretence made to folve all
this fortuitous mechanifm. DBut as the thenry'
thereof is built wholly upon a fillie fuppolition,
fuﬁ'}ciumly confuted by our Iarvey, in his book
of gr:neratmn, ¢ That the feed doth nmttually €n=
¢ ter into the compofition of the egg;’ fo is it a]l‘
a‘lﬁng precarious and fx::cptmmb]: Nor doth it
extend at all to differences that are in feveral ani-
mals, nor offer the leaft realon why an animal of
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ways; which is alfo confirmed by efperience: For
if the vertex- of the heart be cut off, and a finger
thruft up into one of the ventricles, in eyery fyftole
the finger will be fenfibly and manifeltly pinched
by the fides of the ventricle. But for a full con-
futation of this fancy, [ refer the reader to Dr
Lower’s treatife e Corde, cap. 2. And Des Cartes’
rules concerning the transferring of motion from
one body in motion to another in motion, or in
reft, are the moft of them by experience found to
be falfe; as they affirm who have made trial of
them.

The pulfe of the heart Dr Cudworth would have
to be no mechanical, but a vital motion, which to
me feems probable, becaufe it is not under the
command of the will; nor are we confcious of any
power to caule, or to reftrain it, but it is carried
on and continued without our knowledge, or no-
 tice 3 ncither can it be caufed by the impulfe of any
external movement, unlefs it be heat. But how can
“the {pirit, agitated by heat, unguided by a vital
principle, produce fuch a regulidr reciprocal mo-
tion ¢ If that fite which the heart and its fibres
have in the diaftole be moit patural to them, (as
it feems to be) why doth it again contrat itfelf,
and not reft in that pofture? If it be once contrac-
ted in a fyfiole by the influx of the fpirits, why,
~ the {pirits continvally flowing in without let, doth
it not always remain fo? [for the fyftole feems to
refemble the forcible-bending of a fpring, and the
diaftole its flying out again to its natural fite,
What is the fpring and principal efficient of this
reciprocation { What direéts and moderates. the mo-
tions of the fpirits? They being, but ftupid: and
fenfelefs matter, cannot of themfelves continue any
regular and conftant motion, without the guidancé
and regulation of fome intelligent being.. You will
fay, Whar agent is it which you' would: have: to
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effect this? The fenfitive foul it cannot be, becaufe
that is indivifible; but the heart, when feparated
wholly from the body in fome animals, continues
ftill to pulfe for a confiderable time: Nay, when it
hath quite ceafed, it may be brought to beat a=
new by the application of warm fpittle, or by prick-
ing it gently with a pim, or ncedle. [ anfwer, it
may be in thefe inftances, the fcattering fpirits re=
maining in the heart, may for a time, being agitata
ed by the heat, caufe thefe faint pulfations; though
I thould rather attribute them to a plaftic nature,
or vital principle, as the vegctation of plants mufk
alfo be.

But, to procced, neither ean I wholly acquiefce
in the hypothefis of that honourable and defervedly
famous author, 1 formerly had occaflion to men=
tion, which 1 find in his free enquiry into the vul-
gar notion of nature, p. 77, 78. delivered in thefe
words. ¢ I think it probable, that the great and
¢ wife Author of things did, when he firft formed
¢ the univerfe and undiftinguithed matter into the
* world, put its parts into various motions, where<
¢ by they were neceffarily divided into number-
¢ lefs portions of differing bulks, figures, and fi-
 tuations, in refpeét of each other: and that by
¢ his infinite wifdom and power, he did fo guide
¢ and over-rule the motions of thefe parts, at the
‘¢ beginning of things, as that (whether in a thort-
“ er or a longer time, reafon cannot determine)
§- they were finally difpofed into that beautiful
¢ and orderly frame that we call the Worid; a-
¢ mong whofe parts fome were fo curioufly con-
¢ trived, as to be fit to become the feed, or femi=
¢ pal principles, of plants and animals. And, E
% further conceive, that he fettled fuch laws, or
¢ rules, of local motionr among the parts of the
¥ univerfal matter, that by his ordinary and pre-
¢ ferving concourfe, the feveral parts of the unie
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¢ verfe thus once” compleated, fhould be able to
$ maintain the great conftruction, or {yftem, and
¢ occonomy of the mundane bodies, and propa-
« gate the {pecies of living creatures.” The fame
hypothefis he repeats again, p. 124, 125. of the

-

fame treatife.

This hypothefis, I fay, I cannot fully acquicfce
in, becaufe an intelligent being fcems to me requi-
fite to execute the laws of motion: for firfi,
‘motion being a fluent thing, and one part of its du-
ration being abfolutely independent upon another,
it doth not follow, that becaufe any thing moves
this moment, it muit neceflarily continue to do fo
the next, unlefs it were actually pofiefled of its
future motion, which is a contradi¢tion; but it
ftands in as much need of an eflicient to preferve
and continue its motion, as it did at firlt to pro-
duce it. Secondly, Let matter be divided into the
fubtileft parts imaginable, and thefe be moved as
fwiftly as you will, it is but a fenfelefs and ftupid
- being ftill, and makes no nearer approach to fenfe.
- perception, or vital energy, than it had before; and
do but only ftop the internal motion of its parts,
and reduce them to reft, the fineft and moft fub-
tile body that is, may become as grofs, and heavy,
and ftiff, as fteel, or ftone. And, as for any exter-
nal laws, or eftablithed rules of motion, the {tu-
pid matter is not capable of obferving, or taking
any notice of them, but would be as fullen as the
mountain was that Mahomet commanded to come
down to him ; neither can thofe laws éxecute theme
felves: therefore there muft, befides matter and
law be fome eflicient, and that either a quality, oe
power, inherent in the matter itfelf, which is hard
to conceive, or fome external intelligent agent,
cither God himfelf immediately, or fome plaftick
pature.
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Happcnmg lately to read the Chriffian Vf.ﬁuaﬁ,
written by the fame author of the Inquiry into the
vulgar Notions of Nature, (the illuftrious Mr Boyle)
I find therein thefe words: “ Nor will the fDI‘EE
¢ of all that has been faid for God’s fpecial provi-
¢ dence be eluded, by faying, with fome deifts,
¢ that after the ﬁrﬁ formation of the univerfe, all
¢ things were brought to pafs by the fettled laws
¢ of nature. For though this be confidently, and
“ not without colour, pretended, yet, I confefs, it
¢ doth not fatisfy me: —For 1 look upon 1
¢ Jaw, as a moral, not phyfical, caufe, as béing in-
¢ deed but a notional thing, according to which an
“ intelligent and free agent is bound to regulate
€ jts actions. Bnt inanimate bodies are utterly in-
¢ capable of underftanding what it is, or what it
- ¢ enjoins, or when they act confor mﬂhly, or un=-
¢ conformably to it: therefore the ations of ina-
¢ nimate bodies, which cannot incite, or modecrate
€ their own achﬂns, arc produced b)r real power,
“ not by laws.”

All this being confonant to what I have here
written, again{t what I took to be this honourable
perfor’s hypothefis, I muft needs, to do him right,
acknowledge myfelf miftaken; perceiving now, that
his opinion was, that God almighty did not only
eftablith laws and rules of local motion among the
parts of the univerfal matter, but did, and does
alfo himfelf, execute them, or move the parts of
matter, according to them: So that we are in the
main agreed, differing chiefly about the agent that
executes thofe laws, which he holds to be God
himfelf immediately, we a plaftic nature: for the
reafons alledged by Dr Cudworth, in his fyftem,
page. 149. which are, firft. Becaufe the former,
according to vulgar apprehenfion, would rendcr
the divine Providence operofe, fﬂlhcuﬂus, and
diftradtious; and thercby make the belicf of it en-
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tertained with greater . difficulty, and give advan-
tage to Athiefts. Secondly, It is not {fo decorous
i refpe¢t of God, that he fhould evrovpyer amavia,
fet his own hand, as it were, to every work, and
immediately do  all the meaneft and triflingeft
things himfelf drudgingly, without making ufe

of any inferior or {ubordinate minifter. Thefe

two realons are plaufible, but not cogent; the
two following are of greater force. Thirdly, The
{flow and gradual progrefs that is in the generation
of things which would feem to be a vain and idle
pomp, or trifling formality, if the agent were om-
nipotent. Fourthly, Thofe aweprmpaiz, as Ariftotle
calis them, whofe crrors and bungles which are

committed when the matter is inept, or contuma-

cious, as in monfters, &c. which argue the agent

not to be irrefiftible; and that nature is fuch 3**‘*;1.
thing as is not altogether uncapable, as well ag =~

human art, of being fometimes fruftrated and difap-
pointed by the indifpofition of the matter: where-
as an omnipotent agent would always do its work
infallibly and irrefiftibly, no ineptitude, or ftub-
bornnefs of the matier being ever able to hinder
fuch an one, or make him bungle, or fumble in an

thing. So far the door. For my part, 1 thould
make no fcruple to. attribute the formation of
plants, their growth and nutrition, to the vege-
table foul in them; and likewife the formation of
animals, to the vegitative power of their fouls;
but that the fegments and cuttings of fome plants,
nay, the very chips and {malleft fragments of their
body, branches, or roots, will grow and become
pertect plants themfelves, and {o the vegetable foul,
if that were the architeét, would be divifible, and
confequentdy no fpiritual, or intellegent, being 3
which the plaftick principle muft be, as we have
thewn : for that mult prefide over the whole oeco<
nomy of the plant, and be onec. fingle agent, whick

ar
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takes care of the bulk and figure of the whole, |
and the fituation, figure, texture of all the parts, |
root, ftalk, branches, leaves, flowers, fruit, and
all their veficls and juices. I therefore incline to
Dr. Cudworth’s opinion, That God ufes for thefe
effets the fubordinate miniftry of {fome inferior
plaftic nature; as, in his works of providence, he
doth of angels. Faor the defcription whereot I refer
the reader to his fyftem.

Secondly, In partlcular I am difficult to believe,
that the bodies of animals can be formed by matter
divided and moved by what laws you will, or can
imagine, without the immediate preﬁdency, di-
rection, and re;juldtmn of fome intelligent being.
In the generation, or firft formation ot, fuppofe
the human body out of (though not an homoge-
neous liquor, yet) a fluid {ubftance, the only ma-
terial agent, or mover, is a moderate heat. Now
how this, by producing an intefiine motion in the
particles of the matter, which can be conceived to -
differ in nothing elfe but figure, magnitude, and
gravity, fhould by virtue thereof, not only fepa-
rate the heterogeneous parts, but aflemble the
homogeneous into mafles, or fyftems, and that
not each kind into one mafs, but into many
and'diﬂmncd ones, as it were {0 many troops;
and that in each troop the particular particles
thould take their places, and call themfelves in=-
to fuch a figure; as for example, the bones, be-
ing about 300, are formed of various fizes and
thapes, fo fituate and connefted, as to be fub=
fervient to many hundred intentions and ulfes,
and many of them confpire to one and the fame
action, and all this contrarily to the laws of fpe-
cific gravity, in whatever. pofture the body be fmm-
ed; for the bones, whofe: component parts are
the heavier, will be above fome parts of the fleth
which are the lighter; how much more then, fee-
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ing it is formed with the head, (which, for its biga
nefs is the heavieft of all the parts) uppermoft. This,
I fay, I cannot by any means conceive. I might
inftance in all the homogeneous parts of the body,
either fites and figures, and afk by what imagi=
nable laws of motion their ‘bulk, figure, fitua=
tion, 4nd conneftion can be made out? What
account can be given of the valves, of the veius;
and arteries, of the heart, and of the veins elle=
where,; and of their fituation; of the figure and
confiftency of all the humours and membranes of
the eye, all confpiring and exactly fitted to the
ufe of feeing? But I have touched upon that al-
ready, and fhall difcourle it largely afterward. You
will atk me, Who, or what, is the operator in
the formation of the bodics of man, and other
animals ? I anfwer,. The fenfitive foul itfelf, if it
be a fpiritual and immaterial {ubftance, as [ am in-
clinable to believe; but if it be material, and con-
fequently, the whole animal but a mere machine, or
automaton, as I can hardly admit; then mult we
have recourfe to a plaftic nature. |
That -the foul of brutes is material, and the
whole animal, foul and body, but a mere ma-
‘chine, is the opinion, publickly owned and de-
clared, of Des Cartes, Gaflendus, Dr Willis, and
others. The fame is alfo neceffarily confequent up-
on the doétrine of the peripatetics, viz. That
the fenfitive foul is educed out of the power of the
matter 3 for nothing can be educed out of the mat-
ter but what was there before; which mult be
either matter, or fome modification of it. And
therefore they cannot grant it to be a {piritual {ub-
ftance, unlefs they will aflcrt it to be educed out of
nothing. This opinion, I fay, [ can hardly digeft:
I fhould rather think animals to be endued with a
lower degree of reafon, than that they are mere
machines, I could inftance in many ations of
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brutes they are hardly to be accounted for, with=-
out reafon and argumentation; as that commonly
noted of dogs, that running before their mafters,
they will ftop at a divarication of the way, till
they fee which hand their maiters will take; and
that when they have gotten a prey, which they fear
their mafters will take from them; they will run
away and hide it, and afterwards return to it.
‘What account can be given why 4 dog, being to
leap upon a table which he fecs to be too high for
bhim to reach at once, if a ftool or chair happens
to ftand near it, doth firft mount up that, and from
thence to the table? If he was a machine, or piece
of clockwork, and his motion caufed by the f{irik=
ing of a {pring, there is no reafon imaginable why
the {pring, being fet on work, fhould not car-
ry the machine in a right line toward the objet
that put it in motion, as well when the table is
high as when it is low; whereas I have often ob=
ferved the firft leap the creature hath taken up the
ftool, not to be direétly toward the table, but ina
line oblique, and much declining from the objeét
that moved it, or that part of the table on which it
ftood. Mo
Many the like aétions there are, which I fhall |
not f{pend time to relate Should this be true,
that beafts were automata, or machines, they
could have no fenfe, or perception of pleafure, or
pain ; and, confequently, no cruelty could be exer-
cifed towards them ; which is contrary to the dole-
ful fignifications they make when beaten; or tor-
mented ; and contrary to the common fenfe of
mankind, all men naturally pitying them, as ap-
prehending them to have fuch a fenfe and feeling
of pain and mifery as themfelves have ;¥Jwhereas no
man is troubled to fee a plant torn, “or cut, or
ftamped, or mangled how you pleafe; and at laft
feemingly contrary to the fcripture tooj), for it is
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faid, Prov. xii. 10. A righteous man regardeth the
life of bis beaft, but the tender mercies of the
wicked are cruel. The former claufe is ufually Eng=
lithed, A4 good man is merciful to bis beaft 5 which
is the true expofition of it, as appears by the op-
~poflite claufe that the wicked are cruel. What lefs,
then, can be inferred from this place, than that cru-
elty may be exercifed towards beafts, which, were
* they mere machines, it could not be? To which I
do not fee what can be anfwered, but that the fcrip-
ture accommodates itfelf to the common, though
falfe opinion of mankind, who take thefe animals
~ to be endued with {fenfe of pain, and think that cru-
elty may be exercifed towards them; though, in
reality, there is no fuch thing; befides, having the
fame members and organs of {enfe as we have, it
is very probable they have the fame {enfations and
perceptions with us. - To this Des Cartes anfwers,
or indeed faith, he hath nothing to anfwer; but that
if they think as well as we, they have an immor-
tal foul as well as we: which is not at all likely,
becaufe there is no reafon to believe it of fome a-
nimals, without believing it of all; whereas there
are many too imperfect to believe it of them ; fuch
as are oyfters, and fponges, and the like. To
which I anfwer, that there is no neceflity they
fhould be immortal, becaufe it is poflible they may
be deftroyed, or annihilated. ButI fhall not wade
further into this controverfy, becaufe it is befide
my fcope, and there hath been as much written
of it already, as I have to fay, by Dr Moore, Dr
Cudworth, Des Cartes, Dr Willis, and others, pro

and con. . .
- Of the vifible works of God, and their divifion.

I come now to take a 'view of _thE works Of the ,
creation, and to obferve fomething of the wildom
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of God, difcernable in the formation of them, in
~ their order and harmony, and in their ends and
ufes. And, fwft, 1 fhall run them over flightly,
remarking chiefly what is obvious and expoled to
the eyes and notice of the more carelefs and incu-
tious oblerver. Secondly, I fhall fele&t one or
two particular pieces, and take a more exat fur-
vey of them; though, even in thefe, more will e-
ﬁ:ape our notice than can be dilcovered by the moft
diligent fcrutiny ; for our eyes and fenfes, however
armed or affilted, are too grofs to difcern the cu-
riofity of the workmanfhip of nature, or thofe

minute parts 'by which it acts and of which bo-

dies are compofed ;3 and our underftanding too dark
and infirm, to difcover and comprehend all the ends
and ufes to which the infinitely wife Creator did
defign them.

~ Bur, before I proceed ; being put in mind thereof
by the mention of the affiftance of our eyes; I can-
not omit one general obfervation concerning the
-curiofity of the works of natare in comparifon
of the works of art, which T {hall propofe in the
Jate Bithop of Chefler’s words, (7reatife of natu-
ral religion, lib 1. chap 6.) * The obfervations
¢¢ which have been made in thefe latter times by
¢ the help of the microfcope; fince we had the ufe
¢¢ and improvement of it; difcover a vaft differ-

¢ ence between natural and artificial things.

¢ Whatever is natural, beheld through that, ap-
¢ pears exquifitely formed, and adorned wirh all
¢ jmaginable elegancy and beauty. There are fuch
¢ inimitable glidings in the {malleft feeds of
¢ plants, but efpecially in the parts of animals,
¢ in the head or eye of a {mall fly ; fuch accu-
¢ racy, order, and fymmetry in the frame of the
¢ utmoft minute creatures, a loufe, for example,
“ or a mite, as no man were able to conceive with-
g

¢ gut feeing of them. Whereas the moft curious



Part L. in the CREATION. 59

¢ works of art, the fharpeft and frteﬁ needle,
¢ doth appear as 2 blunt rough bar of iron, com-
“ing from a furnace, or the forge: the moft
¢ accurate engravings, or embofsments, feem fuch
¢ rude, bungling, and deformed work, as if they
¢ had been done with a martock or tmwcl fo valt
¢ a _difference is there berwixt the ikiil uF nature,
¢ and the rudenefs and imperfeltion of art. I
¢ might and, that the works of nuture, the bet-
€ ter lights and glafles you ufe, the more clear and
¢ cxaétly formed they appear; whereas the effects
% of human art, the more curioufly they are view-
€ ¢d and _ﬁxamined, the more of deformity they
4¢ difcover.”. “

This being premifed; for our more clear and dif-
tin&t proceeding in our curfory view of the crea-
tion, I (hall rank the parts of this material and
wilible world under feveral heads. Bodies are ei-
ther inanimate or animate. Inanimate bogics are
either celeitial or terreftrial. Celeftial, as the fun,
moon, and {tars; terreitrial, are either {imple, as
the four elements, fire, water, earth, and air;
or mixed, either imprfetly, as the meteors or
more perfectly, as {tones, metals, minerals, and
the like. Animate bodies are cither fuch as are
gndued with a vegitative foul, as plants; or 3
fenfitive foul, as the bodies of animals, birds,
beafts, fithes, and infefis; or a rational foul, as
the body of man, and the vehicles of angels ; if any
fuch there be.

I make ufe of this divifion to comply with the
common and received opinion, and tor ealicr com=
prehention and memory, thuug.; [ do mor think i
_agreeable to philofophic verity and ACCUTacy,
tut do rather incline to the atomic hvpmhc.ha*
for thefe bodies we call elements, are anly the in~
grcdmms of mixed bodies 3 neither are they ahfor

i ﬂ-
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lutely fimple themfelves, as they do exift in the |
world, the fea water containing a copious falt
manifeft to fenfe; and both fea and frefh water
fufficing to nourifh many fpecies of fith, and- con=-
fequently containing the various parts of which
their bodies are compounded. And I believe there
are many f{pecies of bodies, which the Perepate-
tics call mixed, which are as fimple as the elements
themfelves;  as metals, falts. and fome forts of |
fiones. I {fhould therefore, with Dr Grew, and
others, rather attribute the various fpecies of ina-
nimate bodies to the divers figures of the minute
particles of which they are made up: and the
reafon why there is a fet, and conftant number,
of them in the world, none deftroyed, nor any
new ones produced, I take to be, becaufe the fum
of the figures of thofe minute bodies into which
matter was at firft divided, is determinate and fixed.
2. Becaufe thofe minute parts are inndivifible, not
abfolutely but by a natural force; fo that there
neither is, nor can be, more or fewer of them:
for, were they divifible into fmall and diverfely fi-
gured parts by fire, or any other natural agent, the
ipecies of pature muft be confounded, fome might
be loft and deftroyed, but ncw ones would cer-
tainly be produced; unlefs we could fuppofe thefe
new diminutive particles fhould again aflemble and
marfhall themfelves into corpufcles of fuch figures
as they compounded before; which I fee no pofli-
bility for them to do, without fome ©:c amo pyywme
to diret thcm: not that I think thefe inanimate
bodies do confift wholly of one fort of atoms, but
that their bu'k canfifis mainly or chiefly of one fort,
But whereas it may be objefted, that metals {which
of all others, feem to be moft fimple) may be trani-
muted one into another, and fo the {pecies doth
not depend upon the being compounded of atoms
of one figurc; I anfwer, 1 am not fully fatisfied of
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the matter of fa& : but if any fuch tranfmutation be,
poflibly all metals may be of one {pecics, and the
diverfity may proceed from the admixture of dif-
ferent bodies with the principles of the metal.
If it be aftked, why may not atoms of different {pe-
cies concur to the compofition of bodics; and fo,
though there be but a few forts of original princi=.
ples, may there not be produced infinite fpecies of .
compound bodies, as by the various difpofitions
and combination of twenty-four letters, innumer=.
able words may be made up? I anfwer, becaufe
the heterogeneous atoms or principles are not na-
turally apt to cohere and ftick rogether when they
are mingled in the fame liquor, as the homogeneous
readily do.

I do not believe that the fpecies of principles, or
indivifible particles, are exceeding numerous; but
poflibly the immediate component particles of the
bodies of plants and animals, may be themf{elves com=
pounded. .

Of the beavenly bodies.

Before T come to treat of the heavenly bodies
in particular, I fhall premife in general, that the
whole univerfe is divided into two {orts of bodies,
the one very thin and fluid, the other more denfe,
folid, and confiftent. ‘The thin and fluid is the
ether, comprchending the air or atmoiphere encom-
pailing the particular f{lars and planets. Now,
for the ftability and perpetuity of th¢ whole uni-
verfe, the divine wifdom. and providence hath gi-
ven to the folid and ftable parts a two-fold power,
one of gravity, and the orher of circular motion.
By the firft, they are preferved from diffolution
and diflipation, which the fecond would otherwife
infer: for it being by the confent of philofophers,
an innate property of every body moved circular-
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ly about any centre, to reccde, or endeavour to re-
cede, from that centre of its motion, and the more
ftrongly the {wifter it is moved, the ftars and planets
being whirl’d about with great velocity, would fud-
denly, did nothing inhibit it, at leaft in a thort time
be thattered in pieces, and fcattered every way thro’
the ether. But now their gravity unites and binds
them up faft, hindring the difperfion of their parts,
I will not dii'pute what gravity is; only T will add,
that for dughe I have heard, or read, the mechanical
philofophers have not as yet given a clear and fatisfac-
tory account of it.

’lxhs: fecond thing is a circular motion -upon their
own axis, and in fome of them alfo it is probably,
about other points, if we admit the hypothciis of
every fixed ftar’s being a fun, or f{un-like body,
and having a choir of planets in like manner moving .
about him. Thefe revolutions, we have realun to
belicve, are as exaltly equal and uniform as the
earth’s are; which could not be, were there any
place for chance, and did not a providence con-'
tinually over-fee and fecure them from all alteration
and imminution, which either internal changes in
their own part, or external accidents and occur-
rences, would at one time or other neceffarily in-
duce. Without this circular mortion of the earth,
here could be no living: one hemifphere could be
condemned to perpetual cold and darknefs, the o-
ther continually roafted and parched by the fun-
beams. And it is reafonable to think, that this
circular motion is as neceflary to moft other pla.
netary bodies, as it is to the earth. As for the
fixed (tars, if they be fun like bodies, it is prnbahle
alfo each of them moves circularly upon its own
axis, as the fun doth: but what neceflity there is
of fuch a motion, for want of underftanding the
nature of thofe bodies, I muft confefs myfelf not
yet to comprehend ; though that it is very great,
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I doubt not, both for themfelves, and for the bodies
about them

Firft, For the celeftial, or heavenly bodies, the
'Equubilirg and conftancy of their motions, the cer-
tainty of their periods and revolutions, the conve-
niency of their order and fituation, argue them to
be ordained and governed by wifdom and un-
derftanding ;5 yea, fo much wifdom as man can-
not eafily fathom or comprehend : for we fee, by
how much the hypothefes of aftronomers are more
fimple and conformable to reafon, by fo much do
they give a better account of the heavenly motions.
It is reported of Alphonfus king of Arragon, (I know
not whether truly) that when he faw and confider
ed the many eccentricks, cpicycles, epicycles upon
epicycles, librations, and contraricty of motions,
which were -requifite in the old hypothelis to give
an account of the celeftial phaenomena, he fhould
prefume blafphemoully to fay, that the univerfe
was a bungling piece; and that if he had been of
God’s counfel, he could have direéted him to have
made it better. A fpeech as rath and ignorant, as
daring and prophanc,

For it was nothing but ignorance of the trué
procefs of nature, that induced the contrivers of
that hypothefis to invent fuch abfurd fuppofitions,
and him to accept them for true, and attribute them
to the great Author of the heavenly motions: for
in the new hypothefis of the modern aftronomers,
we fec moft of thofe abfurdities and irregularities
rectified and removed ; and I doubt not buc they
would all vanifh, could we ceitainly difcover the
true method and procefs of nature in thofe revolu-
tions: for feeing in thofe works of nature, which we
converfe with, we confianty find thofe axioms true,
Natura not facit circitizus, Nature doth not fﬂtth
a compafs when it may proceed’ in a ftraighr line s
and, Natura nec abundar in fupeifliids "'nec deficit in
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meceffariis, Nature abounds not in what is fuper=
fluous, neither is deficient in what is neceflary :
we may al{o rationally cnnclude concerning the hea-
venly bodies, feecing there is fo much exactnefs
obfervad in the time of their motions, that they
puntually come about in the fame periods to the
hundredth part of a minute, as may, beyond ex-
ception, be dtmonﬂrated by comparing their revo=
lutions 3 {urely there is alfo ufed the moft fimple,
facile, and convenient way for the performance of
them. Among thefe heavenly bndiﬁ-s,

Firft, The fun, a. vait globe of fire efteemed by
‘the antienter and moft modeft computation above
160 times bigger than the earth; the very life of
this inferior world, withour whofe falutary and
vivific beamss, all motion, both animal, vital, and
natural, would fpeedily ceafe, and nothing be left
here below,” but darknefs and death. All plants
and animals muft needs in a very f{hort time be
not only mortified, but, together with the furface
of land and water, frozen as hard as a flint of
adamant : fo that of all the creatures of the world,
the ancient heathens had moft reafon to wm'ﬂlip
him as a God, though no true rcafon; becaufe he
was but a creature, and not God: and we Chrif=
tians do think, that the fervice of the animals that
live upon the earth, and principally rhan, was one
end of his creation; feeing without him there
could no fuch things have been. This fun, I fay,
according to the old hypotheiis, whirled round
about the earth daily with incredible celerity,
making night and day by his rifing and fetting;
winter and fummer, by his accefs to the feveral
tropics, creating fuch a grateful variety of feafons,
enlightening all parts of the earth by his beams,
and cherifhing them by his heat, fituate and moved
fo in refpe&t of this fublunary world, (and it is
likely alfo in refpect of all the plancts about him)
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that art and counfel could not have defigned either
to have placed him better, or moved him more con=-
veniently for the férvice thercof, as I could eafily
make appear by the inconveniencies that would fol-
low upon the fuppofition of any other fituation and
“motion, fhew forth the great wifdom of him who fo
difpofed and moved him.

Secondly, The moon, a body, in all probability
fomewhat like the earth we live upon, by its con-
ftant and regular motion, helps us to divide our
time, reflefts the fun=beams to us, and fo by il-
luminating the air, takesaway in fome meafure
the difconfolate darknels of our winter-nights;
procures, oft at leaft regulates, the fluxes and re-
fluxes of the fea, whereby the water is kept in con-
ftant motion, and preferved from putrefaction,
and fo rendered more falutary for the maintenance
of its breed, and ufeful and ferviceable for man’s
convenience of fithing and navigation; not to
‘mention the gredt influence it is fuppofed to have
wipon all mdift bodies, and the growth and in-
creafe of vegetables and animals; men generally
obferving the age of the moon in the planting of
all kinds of trees, fowing of grain, grafting and
‘inoculating, and pruning of fruit-trees, gathering of
fruit, cutting of corn and grafs; and thence allo
‘making prognofticks of weather, becaufe fuch obfer-
vations feem to me uncertain. Did this luminary
ferve to no other ends and ufes, as I am perfuad-
‘ed it doth matiy, efpecially to maintain the crearures
swhich in all likelihood breéd and inhabit there, for
which I refer you to the ingenious treatifés writ=
ten by Bithop Wilkins, and Monfieur Fontenclle,
on that {ubjeét; yet thefe were enough to .evince
it to be the effet and product of divine wifdom and
power. - |
* Thirdly, As for the reft of the planets, befides
their pardcular  ufes, mlrhich are to 'us unknown,
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of merely conjetural, their courfes and revolutions,
their ftations and retrogradations, nbfcrved eonftant=
ly fo many ages together in moft cer tain and deter-
1ninate periods of time, do fufficiently demonfirate,
that their motions are inftituted and- governed by
counfel, wifdom, and underftanding. |

.Fnurthly, the like may be faid of the fixed ftars,
whof¢ motions are regular, equal and conftant: fo
that we fee nothing in the heavens which argnes
chance, vanity, or error; but, on the contrary,
rule, order, and conftancy; the effeéts and ar-
guments of wifdom: wherefore as Cicero excel-
lently concludes, Celeftem ergo admirabilem ordi= ™
nem, incredibilemgue conftantiam, ex gqua conferva=
tio et falus omnium omnis oritur, Qui vacore mente
putat, nae ipfe mentis expers habendus eft : * Where=
% fore, whofoever thinketh that the admirable ore
¢ der, and incredible conftancy, of the heavenly
*¢ bodies and their motions, whereupon the pre-
% fervation and welfare of all things doth depend,
¢ is not governed by mind and underftanding,
* he himfelf is to be accounted void thereof.”
And again, ¢ Shall we (faith he) when we {ee an
¢ artificial engine, as a {phere or dial or the like,
% at firft fight, acknowledge, that it is a work of
reafon and art ) Cum autem impetum coeli, admira-
bili cum celeritate moveri vertique videamus, conflan-
#iffime conficientem viciffitudines anniverfarias, cum
Jumma falute et canﬁrvatmﬂf rerum omnium, duli-
dare poffumus quin ea non folum ratione fiant, fed
excellenti quadam divinogue ratione ? ‘¢ And can we,
¢ when we fee the force of the heavens moved and
% whirled about with admirable celerity, moft con-
¢ ftantly finithing its anniverfary viciflitudes, to
¢ the eminent welfare and prefervation of all things,
¢¢ doubr at all that thefe things are performed not
¢ only by reafon, but by a certain excellent and di-
§ vine reafon 2
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To thefe things I fhall add an obfervation,
which I muft confefs myfelf to have borrowed of
the honourable perfon more than ooce mentioned
already ; that even the eclipfes of the {fun and moon,
though they be frightful things'to the {fuperftitous,
vulgar, and of ill influence on mankind, if we
may beliecve the no lefs fuperftitious aftrologersy
yet to knowing men, that can {kilfully apply them,
are of great ufe, and fuch as common beads could
never have imagined: fince not only they may on
divers occafions, help to fettle chronology, and rec=
tify the miftakes of hiftorians that wrotc many a-
ges ago; but which is, though a lefs wonder, yet of
greater utility, they are (as things yet ftand) ne- |
ceflary to define, with competent certainty, the lon=
gitude of places or points on the tarraqueous globe,
which is a thing of very great moment not only to
geography, but to the moft ufeful and important art
of navigaton. To which may be added, which 1
fhall hereafter mention, that they ferve to demon-
fir te the {pherical roundnefs of the earth; {o that
I may well conclude with the pfalmift, Plal. xix. 1.
The heavens declare the glory of God, and the firmament
Jbeweth bis bandy-work.

Of terrefirial and inanimate fimple bodies.

I come now to confider the terreftrial bodies. 1
fhall fay nothing of the whole body of the earth in
general, becaufe I referve that as one of the particu~
lars I fhall more carefully and curioufly examine.

Perreftrial bodies, according to our method be=
fore propounded, are cither animate, or inanimate.
And the inanimate either fimple or mixed; fimple

"as the four elements, fire, water, earth, and air:
I call thefe elements, in compliance, (as I faid be-
fore) with the vulgarly received opinion ; not that
I think them to be the principles or compon<nk
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operations hinted before in the ufe of glafs; for
affording us lights for .any work or exercife in
winter-nights 3 for digging in mines and dark ca-
verns ; and, finally, by its comfortable warmth,

fecuring us from the injuries of cold, or relieving

us when we have been bitten and benummed with
it. A fubje& or -uteniil of fo various and inexpli=
cable ufe, who could have invented and formed, but
an infinitely wife and powerful efficient ?

Secondly, The air ferves us, and all animals,
to breathe in; containing the fewel of that vital
flame we {peak of, without which it would fpeedi=
ly languith and go out; fo neceffary it is for us,
and other land-animals, that, without the ufe of
it, we could live but very few minutes. Nay,
fithes and other water-animals cannot abide with-
out the ufe of it; for if you purt fith into a veflel

of a narrow mouth, full of water, they will live

and {wim there, not only days and months, but
even years; but if, with your hand, or any other
cover, you ftop the veilel, {fo as wholly to exclude
the air, or interrupt its communication with the
water, ‘they will fuddenly be fuffocated ; as Ronde=
letius affirms he often experimented. 1f you fill

" pot the veflel up to the top, but leave fome {pace

empty for the air to take up, and then clap your
hand upon the mouth of the veflel, the fithes will
prefently contend which fhall get uppermoit in the
water, that fo they may enjoy the open air; which

 I.have alfo obferved them to do in a pool of wa-
ter that hath been almoft dry in the {fummer-time,

becaufe the air that infinuated itfelf into the wa-

ter did not fuffice them for refpiration. Neither

i it lefs neceffary for infelts than it is for other
animals, but rather more, thefe having more air-
velltls for their bulk by far than they, there being

 many orifices on each fide their bodies for the ad-

miflion of air, which, if you ftop with oil or ho-
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ney, the infe&t prefently dies, and revives no more.
This was an obfervation of the ancients, though
the reafon of it they did not underftand, (G!ea m";u
infila omnia ecanimantur Plin.) which was no-
thing but the intercluding of the air; for though
you put oil upon them, if you put it not upon,
or obfirut thofe orificcs therewith, whereby they
draw the air, they fuffer nothing: if you ob-
ftruct only fome, and not others, the parts which
are near and {upplied with air from thence, are by
and by convulfed, and thortly relaxed and deprived
of motion, the reft that were untouched ftill retain=
ing it. Nay, more than all this; plants themfelves
have a kind of refpiration, being furnithed with
plenty of veflels for the derivation of air to all
».;tht:lr parts, as hath been obferved, nay, firit difco=-
- yvered, by that great and curious mturahf} Ma'pig=-
hius. Another ufe of the air, is, to {ultain the flight
of birds and infedts. Mr.}rcﬂver, by its gravity it
raifes the water in pumps, fiphons, and other en-
gines, and performs all thofe feats which former
philofophers, through ignorance of the efficient
caufe, attributed to a final, namely, nature’s ab-
horrence of a vacuity or empty f{pace. ['he ela-
ftic or expanfive faculty of the air, whereby it
dilates itfelf, when comprefled, (indeed this lower
region of it, by reafon of the weight of the fu-
perincumbent, is always in a comprefled ftate)
hath been made ufe of in the common weather-
glafles, in wind-guns, and in feveral ingenious
water-works, and doubtlefs hath a great intereft
in many natural effelts and operations.

Againft what we have faid of the neceflity of
the air for the maintenance of the vital flame, it
may be objefted, that the foetus in the womb
lives, its heart pulfes,  and its blood circulates ;
and yet it draws in no air, neither hath the air
any accefs to it. To which I anfwer, that it

'Em..m
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doth receive air, fo much as is {ufficient for it in
its prefent eftate, from the maternal blood by the
placenta uterina, or the cotyledons. This opinion
generally propounded, viz. that the refpiration
" of the dam did ferve the foetus alfo, or fupply fuf-
ficient air to it, I have met with in books; but
the explicit notion of it I owe to my learned and
worthy friend Dr Edward Hulfe, which, com-
paring with mine own anatomical obfervations, I
found fo confonant to reafon, and highly pro-
bable, that I could not but yield a firm affent to
it. I fay then, that the chicf ufe of the circulati-
on of the blood through the cotyledons of a calf in
the womb, (which I have often diffected) and by a=
nalogy through the placenta uterina in an human
foctus, feems to be the impregnation of the blood
with air, for the feeding of the vital flame: for
if it were only for nutrition, what need of two
fuch great arteries to convey the blood thither ?
It would (one might rationally think) be more like-
ly, that as in the abdomen of every animal, fo here,
“there fhould have been fome ladteal veins formed,
beginning from the placenta, or cotyledons, which
concurring in one common duétus, fhould at laft
empty themielves into the vena cava. Secondly,
I have obferved in a calf, the umbilical veficls to
terminate in certain bodies divided into a multitude
of carneous papillae, (as I may fo call them) which
are reccived into fo many fockets of the cotyledons
growing in the womb; which carncous papillae
may, without force or laceration,. be drawn out
of thofe fockets. Now thefe papilize do well re-
femble the ariftae, or radii, of a fifh’s gills, and
very probably have the fame ufc to take in the air;
fo that the maternal blood, which flows to the co-
tyledons, and encircles thefe papillae, eommunie»
“cates by them to the blood of the foetus, the air
wherewith itfelf is impregnate, as the water flow-
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ing about the carnecous radii of the fifh’s gills
doth the air that is lodged therein to them, Third-
ly, That the maternal blood flows moft copioufly

to the placenta uterina in women, is manifeft from

the great hemorrhagy that fucceeds the feparation
thereof at the birth. Fourthly, After the ftomach

and inteftines are formed, the foetus feems to take

in its whole nourifhment by the mouth, there be-
ing always found in the ftomach of a calf, plenty
of the liquor contained in the amnios wherein he
{wims, and facces in his inteftines, and abundance
of urine in the allantoides 3 fo that the foerus in
the womb doth live, as it were, the life of a fifth.
Laftly, Why elfe fhould there be fuch an inftant
neceflity of refpiration fo foon as ever the foetus is
fallen off from the womb? .

I know that if the foetus be taken but of the
womb inclofed in the fecundines, it will continue to
live, and the blood to circulate for a confiderable
time, as Dr Harvey obferves. The reafon whereof
I conceive to be, becaufe the blood ({till circulates
through the cotyledons, or placenta, which are now
expofed to the open air, and fo from thence receives

fufficient fupplies thereof, to continue its gentle

motion, and feed the vital flame. But when, upon

éxclufion of the young, the umbilical veflels are
broken, and no more air is received that way,
the plaftic nature, to preferve the life of the
animal, {peedily raifes the lungs, and draws into
them air in great abundance, which caufes a fud-
den and mighty accenfion in the blood, to the
maintenance whereof a far greater quantity of air
is requifite, than would ferve to feed the mild and
languid flame before.

~ This way we may give a facile and very probable
account of it, to wit, becaufe receiving no more
communications of air from its dam, or mother,
it muft needs have a fpeedy fupply from without,

Ead
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or elfe extinguitb and die for want of it, bemg
‘not able to live longer without air at its firft birth,

than it can do aftexrward.

- Upon this occalion, gwc me leave to difcourfe
a llEﬂE concerning the air’s infinvating itfelf into
the water. [ f.i}r therefore, that the air, at leaft
that part of it which is the aliment of fire and
fewel of the vital flame in animals, eafily pe-
netrates the body of water expofed to it, and dif-
fufeth itfelf thmugh every part of it. Hence it is,
that we find fifh in fubterraneous rivers, and fof-
fil fith in the earth itfelf; which can no more live

without air there than in the open waters: hence
the miners, when they come once at water, are
out of all danger of damps. You'll fay, how gets
the air into the water in fubterraneous rivers,
and into the earth to the foffil fithes? I anfwer,
the fame way that the water doth: which I fup-
pofe to be by its upper fuperficics; the water de-
fcending by pores and paflages that there it finds
‘into chinks and veins, and by confluence of many
of them by degrees fwelling into a ftream, the air
accompanies and follows it by a conftant fucceflion.
As for foflil hfhes, fome make their way into the
earth up the veins of water, opening into the banks
of rivers, where they lie dll they grow fo great that
they cannot return ¢t in which veins they find air c=
‘nough to ferve their turn, needing not much by rea-
#on that they lie ftill, and wove but little. Others,
in times of floods, are left in the meadows, and
with the water fink into the earth at {ome holes
and pores that the water finds or makes, by which
alfo they are fupplied with air. The reafon why the
iminers are out of dangﬂl of d'tmps when rhey ¢nmc
«to water, I :uncawﬁ, 1s, becaufe then P,:,ﬂf?:n,tllr Chﬂ
-air that fiagnated in the {hafts finks into the wa-~
«ter, and £r:::£h air dff*;mdi{ and fucceeds, ?;nd fg
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there is a cirfculation; in the fame marmmer as by
‘the fioKidg of an air-fhaft, the air hath liberty to
¢irculare, and carry out the fteams both of the mi-
fiers breath dand the damps, which would other-
wifé ftagnate there. Indeed, though there were no
(farnps, yet the nitrous part of the air being fpent
and confumed by the breathing of the miners, the re-
‘maining part fhould be rendered altogether unfit for |
refpiration, unlefs new and freth air could fucceed.
And here, methinks, appears a neceflity of bring= |
ing in the agency of fome {fuperintendent intelli- |
gent being, be it a plaltic nature, or what you
will : for what elfe fhould put the diaphragm,
and all the mufcles ferving to refpiration, in mo-
tion all of a fudden fo foon as ever the foetus is
brought forth 7 Why could they not have relted as
well as they did in the womb ? What aileth them
that they muft needs beftir themiclves to get in air
to maintain the creature’s life 7 why could they
mot patiently fuffer it to die ? That the air of it~
felf could not rufh in, is clear; for that, on the
eontrary, there is required fome force to remove
the incumbent air, and make room for the exter=
nal to enter. You will fay, the fpirits do at this.
time flow to the organs of refpiration, the dia-
phragm, and other mufcles which concur to that
"aftion, and move them. But what roufes the fpi-
rits which were quiefcent during the continnance
of the foetus in the womb? Here is no appearing
mmpellent” but the external air, the body fuffering
no change but of place, out of irs clofe and warm
rifon in the open and cool air: but how, or
why, that fthould have fuch an influence upon the
fpirits, as to drive them into thofe mulicles elective=
ly, I am not fubtile enoungh to difcern. As for the
reipiration of the chick in the egg, I fuppofe the
air not only to be included in the white, but alfo
w0 be fupplied through the {hell and membranes.
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_ Thirdly, Water is one part, and that not the
lealt of our fuftenance, and that affords the great-
et fhare of matter in all produétions; being not
{as it exifts in the world) a fimple and unmixed
body, but containing in it the principles, or T i=
nute component particles, of all bodies. 1o {peak
nothing of thofe inferior ufes of walhing and bath-
ing, drefling and preparing viftuals. But if, we
fhall confider the great concepticula and congre-
gations of water; and the diftribution of ir, all
over the dry land in the fprings and rivers: there
will occur abundant arguments, of wifdom and
‘wnderftanding The fea what infinite varity of
fithes doth it nourilh! Pfalm civ 26. In the verfe
next to my text, The earth s full of thy richess:
Jfo is that great and wide fea, wherein are things
creeping innumerable, both fraall and great beafts,
&c. How doth it exadly compofe itllf to a level
or equal fuperficies, and in the carth make up one
fpherical roundrefs! How doth it conitantly ob-
ferve its ebbs and flows, its fpring and nepc-
tides; and f{till retains its - faltnels, fo convenieng
for the maintainance of irs inhabitants, {erving allo
the ufes of maa for navigation, and the conveni=
“ence of carriage! That it thould be confined by
{hores, and fitrands, and limits, 1 mean at firit,
when it was natural to it to overflow and ftand a-~
bove the earth ! All thefe particulars declare abun-
" dance of wifdom in their primitive conititution,
This lait the Pfalmift takes notice of in the 6th,
9th, 8th, and ¢th verfes of this pfalm: {peaking
. of the earth at the firlt creation, he faith, 7Thou
coveredff it with tie deep as with a garmenis the
waters flood above the mountains at thy rebuke
they fled, at the wvoice of thy thunder they hajted G-
away  (the mountains afcend, the  valleys defeend }
unto the place thou hafi piepared for them, " Thouw
- baft fet a bound that they may nak pafs vt s that

&

..
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they turn not again to cover the earth, But what
need was there (may fome fay) that the fea thould
be made fo large, that its fuperfiecies fhould equal,
if not exceed, that of the dry land? Where is the
wifdom of the Creator in making fo much ufe=
lefs fea, and {o little dry land, which would have
been far more beneficial and ferviceable to man=
kind ? Might not at leaft half the {ea have been fpared,
and added to the land, for the entertainment and
maintenance of men, who, by the continual firiv-
ing and fighting to enlarge their bounds, and en-
croaching upon one another, fcem to be firaitened
for want of room ¢

To this objetion againft the wifdom of God,
in thus dividing fea and land, Mr Keill, in his
Examination of Dr Burnet’s theory of the earth,
P- 92, 03. thus anfwers: * This, as moft other of
¢ the athiefts arguments, yproceeds from a deep
¢ ijgnorance of natural philofophy: for if there
¢ were but half the fea that now is, there would
¢ be alfo but half the quantity of vapours; and
confequently, we could have but half fo many
rivers as now there are, to fupply all the dry
land we have at prefent, aid half as much more ;
for the quantity of vapours which are ra‘ifed,
bears a proportion to the furface whence they are
raifed, as well "as to the heat which raifed them,
The wife Creator, therefore, did {fo prudently
order it, that the fea fhould be large enough ta
fupply vapours fufficient for-all the land, which
it would not do if it were lefs than now it is.”
But, againft this it may be objefted : why fhould
pot all the vapours which are raifed out of the fea,
fall down again into it by rain? Is there not as
much reafon that the vapours which are exhaled
out of the earth, fhould be carried down to the fea,
as that thofe raifed up out of the fea be brought up

upon the dry land? If fome, by winds; be driven
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from the fea up land; others, by the fame caufe,
will be blown down from land to fea, and fo ballanc-
ing one another, they will in fum fall equally upon
fea and land ; and, confequently; the fca contribute
nothing to the watering of the earth, or the main-
tenance of rivers. j

To which I anfwer: that as to the watering of the
earth, there needs no fupply from the fea, there be-
ing fufficient water exhaled out of itfelf to do that:
there is no more returned upon it by rain; {o asto
reft upon it ; than an equivalent quantity to what was
raifed our of it.

But the rivers muft be fupplied other ways. Our
opinion is, that they have their fupply from rain and
vapours. The queftion is; whence thefe vapours
are brought? We anfwer, from the fea. Dut what
brings them up from the fea? I anfwer, the winds:
and fo I am arrived at the main difficulty why thould
not the winds carry them that are exhal’d out of
the earth down to the fea, as well as bring them
‘up upon the earth, which are raifed from the fea?
or, which is all one, why fhould not the wind
blow . indifferently from fea and land! To
which I anfwer; that I muft needs acknowledge
‘myfelf not to comprehend the reafon hereof. God
is  truly faid. Phl cxxxv. 7. To bring the wind
out of his treafuries: but the martter of falt is
-moft certain, viz. That the winds do bring abun=
‘dantly more vapours up from the fea than they carry
‘down thither. -

Firft, Becaufe otherwife there can no account be
“given of floods. It is clear that floods with us pro-
~ceed from rain; and itis often a vaft quantity of
swater, they carry downto the fea. Whence come

~thofe vapours, which fupply all this water? I hope
‘thofe ‘who bring wup fprings and rivers from ‘the
~great abyfs, will not bring thofe vapours, ‘which fun-
jtc into drops; -and defcend in rain :from thence
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too. Should they rife from the dry land only, they

would foon render it dry indeed ; more parched than
the defarts of Lybia. We fhould quickly come to an
end of floods, and of rain too, if nothing were re-
turned from the fea again ; not to mention, that the
fea muft needs, in fuch a cale, overflow its fhores,
and enlarge its bounds.

But this way there is an ealy account to be given.
It is clear, that the fun doth exhale vapours both

g e

from fea and lind; and, that the f{uperficies of fea

and land is fufficient to yield vapours for rain, rivers,
and floods ; when heated to fuch a degree as the {fun

heats it: fo that there wants only wind to br ng up

{o great a proportion of vapours from the fea as may
afford water for the floods ; that is, {o much as is re=-
turned back again to the fea.-

Some may pEl‘ChanCE demand, To what pmpﬂﬁ:
ferve the floods? What ufc is there of them ? I
anfwer, to return back to the fea the furplufage
of water, after the earth is fated “with rain It may
be further afked, What need more rain be pour-
ed upon the earth than is f{oflicient to water it? I
reply, That the rain brings down from the moun-
tains and higher grounds, a great quantity of earth 3
and in times of floods, fpreads it upon the mea-
dows, and levels, rendering them thereby fo fruit-
ful, as to ftand in need of no culture. or mannuring.

So we fee the land of Egypt owes its great ferti= -

lity to the annual uvﬂﬂuwtng of the river Nilus:'

and it is likely the countries bordering upon the
" river Ganges may reecive the like benefite by the
overflowing thereof. Moreover, all r:in water
contains in it'a copious fediment nf terreftrial mat=-
ter, which, by ftanding, it precipitates, and is not
a fimple elementary water, This terrefirial mat-
ter ferves for the nourithment of - plants, and not
the water idelf, which is but a vehicle to derive
this putriment to all the parts of the plants: and
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therefore the more rain, the more of this nutri-
tions matter may be precipitated upon the earth,
and fo the earth rendered more fruitful. Befides all
this, it is not unlikely, that the rain-water may be
endued - with fome vegetating or prolific virtue,
derived from fome faline or oleofe particles it con-
eains : for we fee, that aquatic plants, which grow
in the very water, do not thrive and flourith in dry
{fummers, when they are not alfo watered with the
‘dew of heaven ;

Secondly, Another argument to prove that the
‘winds bring up more vapours from the fea than
they carry down thither, is 3 becanfe the winds do
more frequently blow from the fea than to the fea.
This appears from the trees which grow on, and
near, the fea-fhores all along the weftern coait of
England, whofe heads and boughs 1 have obferved
to run out far to land-ward ; but toward the fea
to be fo fnubbed by the winds, as if their boughs
and leaves had been pared or fhaven off on that
fide. -

It ;s alfo obferved, that the weftern wind ;3 which
~ is the moft violent and boifterous of all with us in
England, which comes from off the great Atlantic
ocean, is of longelt continuance. Julius Caefar,
in his g¢th book of Commentaries de bello Gallico,
faith of it, Magnam partem gmnis temporis in bis
locis fluere eonfuevit it is wont to blow in thefe
quarters a great part- of the whole year: which ob-
{orvation holds true at this day, the wind lying in
that corner at leaft three quarters of the year, -

Since this motion of the winds is confltant ; there
is, doubtlefs, a conitant and fetted caufe of it, which
deferves to be enquired into, and fearched out, by
the ftudy and endeavours of the moft {agacious na-
turalift. But however the .wind be raifed, it may
more eafily blow from fea to land, than from land
20 fea; becaufe, the fuperficics of the fea being even,
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or level, there is nothing to ftop its courfe; but on
the land there are not only woods, but mountains, T
to hinder and divert it.

Having myfelf feen fo much of the bottom of
the fea rnund about the coafts of England, anda:
great part of the low countries, of Italy and Sicily,

I muft needs adhere to what 1 delivered ; that
where the bottom of the fea is not rocky,. but
earth, owze, or fand, (and, that is incomparably
the greateft part of it,) it is by the motion of the

- ‘waters, {o far as the reciprocation of the fea ex=
tends to the bottom, brought to a level; and if it
fhould be now unequal, would in time be levelled
again. By level, I do not mean fo as to have no
declivity 5 (for th: reciprocation preferves that, the
Mlood hindering the conftant carrying down of the
“bottom) but only to have an equal and uniform
defcent from the fthores to the deeps Now, all
thofe relations .of urinators belong only to thofe -
places where they have dived, which are always
rocky ; for there is no reafon why they fhould
dive where the bottom is level and fandy. That
the motion of the water defcends to a good depth,

I prove from thofe plants that grow deepeft in the
fea, becaufe they generally grow flat, in manner
of a fan, and not with branches on all fides like
trees, which is fo contrived by the providence of
nature ; for that the edges of them do in that pof-
ture with moft eafe cut the water flowing to and
fro3 and fhould the flat fide be objefted to the
{tream it would foon be turned edge-ways by the
force of it, becaufe in that fite it doth leaft refift
the motion of the water : whereas, did the brancha-
¢s of thefe plants grow round, they would be
thrown backward and forward every tide. Nay,
not only the herbaceous and woody fubmarine
?}ants, but alfo the Lithophyta * themfelves, affec

* Stone-plants,
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this manner of growing, as I have obferved in va-
sious kinds of corals and pori. Hence I fufpect all
thofe relations concerning trees growing at the
bottom of the fca, and bringing forth fruit there:
and as for the Maldiva nut, till better informa=
tion, I adhere to Garcias’ opinion, which may
be feen in Blufius. Farther, I do believe, that- in
the great depths of the {ca, there grow no plants
at all, the bottom being too remote from the exter-
nal air, which though it may pierce the water {o
Jow, yet I doubt whether in quantity fuflicient for
the vegetation of plants, nay, wec arc told, that
in thofe deep and bottomlefs feas, there are no filh
at all 3 yet, not becaufe there are no plants, or in=
{eéts to feed them, (for, that they can live upon
water  alone, . Rondeletius’  experiment . about
“keeping them in a glafs doth undeniably prove)
but, becaufe their {fpawn would be loft in . thofe
feas 3 the bottom being too cold forit to quicken
there; or rather, becaufe, being lighter than the
water there, it would not fink to the bottom, but
be buoyed up by it, and carricd away to the fhal~
lows.

Again, The great ufe and convenience, the
beauty and varicty of fo many fprings and foun-
tains, fo many brooks and rivers, fo many lakes and
ftanding pools of water, and thefe fo fcattered and
difperfed all the earth over, that no great part
of it is deftitute of them, without which it muft
without a {upply otherwife, be defolate and void of
inhabitants, afford abundant arguments of wildom
and counfel: that fprings fhould break forth on
the fides of mountains moft remote from the feas
that there fhould way be made for rivers through
ftraits and rocks, and fubterrancous vaults, {o that
one would think that nature had cut a way eon pur-
pofe to derive the water which elfe would overflow
and drown whole countries : that the water

L
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Eemrtg through the veins of the earth, fhould
rendered frc[h and potable, which it cannot

7 any percolations we can make, but thc
ﬁlme particles will pafs through a tenfold filtre s 5
that in inmuc places there fhﬂuid fpring forth
metallick and mineral waters, and hot baths,
and thefe fo conftant and permanent for ma ny ages; .
{0 convenient for divers medicinal intentions and
ufes, the caufes of which things, or the means
and methods by which they are pcrfurmfd have not
been as yet certainly difcovered; only, in general,
Pliny’s remark may be true, Tales funt aquae,
qualis terra per quam ﬂurmn Hence they are cold,
hot, fweet, ftinking, purgative, dinretick, or ferru-
gineous, faline, petrefying, bituminofe venenﬂi'e, and |
of other qualities.

Lafily, l'he earth, which is the bafis and fupport
of all animals and plants, and affords them the
hard and folid part of their bodies, yielding us
food and fuftenance, and partly alfo cloathing;
for I do not think that water fupplies man, and
ether animals, or even plants themfelves, with
sheir nourithment, but ferves chiefly for a vehicle
2o the alimentary particles, to convey and diftrie
bute them to the feveral parts of the body. Wa-
ter, as it exifts in the world, is nota fimple un=
mixed body, but contains the terreftrial compo-
ponent parts of the bodies of animals and plantsy
Saple elementary water nourithes not at all
How varioufly is the furfaece of this earth diftin-
guithed into hills and valleys, and plains, and
high mountains, affording pleafant profpects ? How
turmuﬂ clothed and adorned with the grate-
ful verdurc’ of herbs and ftatcly trees, either dif-

{ed and fcattered fingly, or as it were aflfembled
in woods and groves, and all thefe beautified and
dlluftrated with elegant flowers and fruits, quorum
omnium_ inéredivilis multitudoy infatiabils varietate
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diftinguitur, as Tully faith. This alfo' thews fort
to them that confider it, both the power and wife
dom of God: fo that we may conclude with Solo=
mon, Prov. iii. 19  The Lord, by wifdom, hath found-
ed the earth; by underflanding, bath ke effablifbed the
heavens. |

But now, if we pafs from fimple to mixed bo-
dies, we fhall ftill find more matter of admiration,
ard argument of wifdom. Of thefe we fhall fir
confider thofe they call imperfectly mixed, or me-
4€0rs.;

Of METEORS.

As firft of all, Rain, which is nothing elfe but
water by the heat of the fun divided into very
{mall invifible parts, afcending into the air, till en-
countering the cold, it be by degrees condenfed
into clouds, and defcends in drops: this though
it be exhaled from the falt fea, yet, by this natural
diftillation, is rendered freth and potable, which our
artificial diftillations have hitherto been hardly
able, to effe®, notwithitanding the eminent ufe i
would be of to navigators, and the rewards pro-
mifed to them that fhould refolve that problem, of
diftilling freth water out of falt. "Fhat the clouds
¢hould be fo caried about by the winds, as to be
almoft equally difperfed and diftributed, no part of
the earth wanting .convenient fhowers, unlels
when it pleafeth God, for the punithment of 2 na=
tion, to with-hold rain by a fpecial interpofition of
his providence; or, if any land wants rain, they
have a fupply fome other way; as the land of
Egypt, though there feldom falls any rain there, yet
hath abundant recompence made it by the an-
pual overflowing of the river. This diftribution of
the clouds and rain is to me (I fay)a great ar-
gument of providence and divine difpofition: fer
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elle I do not fee but why there might be in fome
lands continual fucceffive droughts for many years,
till they were quite depopulated ; in others, as lafting
rains, till they were overflown and drowned; and
thefe; if the clouds moved cafually, often happening;

whereas, fince the anticnteft records of hiftory, we

do not read or hear of any fuch droughts or innundati-
ons, unlefs perhaps that of Cyprus, wherein there
fell no rain for thirty-fix years, till the ifland was
almoft quite diferted, in the reign of Confitantine:
which, doubtlefs, fell not out without the wife difpo=
fition of providence, for great and weighty reafons.
Again if we confider the manner of the rain’s
defcent, diftilling down gradually, and by drops,
which is moft convenient for the watering of the

earth ; whereas, if it fhould fall down in a continual

ftream like a river, it would gall the ground
wath away plants by the roeots, overthrow houfes,
and greatly incommode, if not {uffocate, annimals:
if, 1 fay, we confider thefe things; and many more
that might be added: we might in this refpeét al-
1o cry out with the apoftle, O the depth of the riches
both of the wifdem and knowledge of God!

Secondly, Another meteor is the wind; which, -

how many ufes it doth ferve to, is not ealy to
enumerate ; but many it doth, viz. to ventilate
and break the air, and diffipate noifome and con-
tagious vapours, which otherwife ftagnating might
occafion many difeafes in animals; and therefore
it is an obfervation concerning.our native country,
Anglia  wventofa, fi non wventofa, wvenenofa: to
transfer the clouds from place to place, for the
more commodious watering of the earth: to
temper the excefles of the hear, as they find who
in Brafil, New Spain, the neighbouring iflands,
and other the like countries near the equator, reap
ghe benefit of the breezes; to fill -the fails of

dhips, and carry them on their voyages to remotg
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countries 3 which of what eminent advantage it is
to mankind, for the procuring and continuing of
trade and mutual commerce between the moft
diftant nations, the illuftrating every corner of
the earth, and the perfeting geography and nas
tural hiftory, is apparent to every man. That the
monfoons and trade-winds fhould be fo conftant
and periodical, even to the 3cth degree of latitude
all round the globe, and that they fhould fo fel-
dom tranfgrefs or fall thort of thofe bounds, is a
fubjeét worthy of the thoughts of the greateft phi-
lofophers. ‘T'o this may be added the driving about
of windmills for grinding of corn, making of oil,
draining of pools, raifing of water, fawing of
wood, fulling of cloth, &c. That it fhould fel-
dom or never be fo violent and boifterous as to o=
verturn houfes, yea, whole cities ; to tear up trees
by the roots, and proftrate woods; to drive the
fea over the lower countries; as, were it the ef-
fe¢t of chance, or mere natural caufes, not mo-
derated by a fuperior power, it would in all likeli-
hood often do. Hurricanes, fpouts, and inunda-
tions, wouid be more frequent than they are, All
thefe things declare the wifdom and goodnefs of
him, who brinpeth the winds out of his treafures,

Of inanimate mixed bodies,

I proceed now to fuch inanimate bodies as are
called perfeile mixta, perfectly mixed, improperly
enough, there being many of them (for ought I
know) as fimple as thofe they call elements. Thefe
are ftones, metals, minerals, and falts. '
~ In ftenes, which one would think were a ne-
gletted genus, what variety? what beauty and
€legancy ¢ what conftancy in their temper, and
confiftency in their figures and colours? 1 fhall
firft fpeak of fome notable qualitics wherewith fome
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of them are endued. Secondly, The remarkable
ufes they are of to us. The qualities [ thall inftance
in, are, Firft, Colour; which in fome of them is
- mott lively, fparkling, and beautiful ; the carbuncle,
or rubine, thining with red, the fapphire with blue,

.f
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the emerald with green; the topaz, or chryfolite |

of the ancients, with a ye[low, or gold colour,
the amethift, as it were, tinftured with wine, the
opal varying its colours  like changeable tafl’ata,
as it is diverfly expofed to the light. Secondly,

Hardnefs; wherein fome ftones exceed all other bo-
dies, and, among them, the adamant, all other
ftones; being exalted to that degree thereof, that

art in vain endeavours to counterfeit it, the fi¢ti-
tious ftones of chymifts in imitation being eafily
detected by an ordinary lapidift. Thirdly, Figures
many of them fhoot into regular figures, as cryital
~and baftard diamonds into hexagonal ; others in-
to thofe that are more elegant and compounded,
as thofe formed in imitation of the fhells of tefta=

ccous fithes of all forts, fharks teeth and verte-

bres, &c. If thefe be originally ftones, or primary

produtions of nature in imitation of fhells, and

fithes bones, and not the fhells and bones them-
felves petrified, as we have fometimes thought.
Home have a kind of wvegetation and refemblance
of plants, as corals, pnri, and fungites, which
grow upon the rocks like fhrubs: to which I
might add our ordinary ftar-ftones and trochites,
which I look upon as a fort of rock plants.

Secondly, For the ufes; fome ferve for building,
and many forts of veflels and wutenfils, for pillars
and ftatues, and other carved works in relievo,
for the temples, ornament of palaces, porticos,
piazzas, conduits, &c. as freeflone and marble;
fome to burn into lime, as chalk and lime-ftones
fome, with the mixture of beriglia or kelp, to
- make glafs, as that the Venctians call congulo, and

|
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common flint, which ferve alfo to firike fires
fome to cover houfes, as flates; fome for ‘marking,
as morochthus, and the fore-mentioned chalk,
which is a poluchrefton, ferving, moreover, for ma-
nuring land, and fome medicinal ufes; fome to
make veflels of, which will endure the fire, as that
found in the country of Chiavenna near Plurs. To
thefe ufeful ftones I might add the warming-ftone,
digged in- Cornwall, which being once well heated
at the fire, retains its warmth a great while, and
hath been found to give eafe and relief in feveral
pains and difeafes. particularly in that of the in-
ternal haemorrhoids. 1 might alfo take notice,
that fome ftones are enducd with an eletrical or
attradtical  virtue. * My honoured friend, Dr
¢ Tancred Robinfon, in his manufcript itinerary
¢ of Italy, relates the many various figures he
¢ obferved naturally delineated and drawn on feve-
¢ ral forts of ftones digged up in the quarries,
$¢ caverns and rocks about Florence, and other
¢ parts of lraly, not only reprefenting citics,
¢ mountains, ruins, clouds, oriental characters,
¢ rivers, woods, animals, but alfo fome plants
¢ (as ivy, mofles, maiden-hair, ferns, and fuch
¢ vegetables as grow in thofe places) fo exaétly
¢ defigned and imprefled upon feveral kinds of
¢ ftones, as though fome fkilful painters or {culp-
¢ tors had been working upon them. The doftor
¢ obferves alfo the wonderful diverfity of fhapes
¢ and colours that ores and other foffils fhoot
€ into, refembling almoft every thing in nature,
& for which it feems very difficult to him to aflign
¢ any caufe or principle. In the pyrites alone he
¢ believes he himfelf may have {een at home and
¢ abroad above a hundred varieties, and yet he
¢ confefles he has been but a rude obferver of
¢ them. In the diaphanous foffils (as ambers,
¢ cryfials, agates, &c.) preferved in the cabinets
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¢¢ of the Great Duke of Tufcany, Cardinal Chigi,
€ Settali, Mofcardi, and other repofitories or
¢ mufacums of that curious country, he takes
% notice of the admirable diverfity of bodies in-
¢ cluded and naturally imprifoned within them,
“ as flies, {piders, frogs, locufis, bees, pif=
¢ mires, gnats, grafhoppers, drops of liquor,
¢ hair, leaves, rufhes, mofs, feeds, and other
¢ herbage; which feem to prove them to have
“ been once in a ftate of fluidity, The Bononia |
% ftone digged up in the Appenines is remarkable |
¢ for its fhining quality. The amianthus for its |
¢ incombuftibility. T'he oculus mundi for its mo= |
¢ tion and change of colour. The lapis nephriti-
¢ cus, calaminaris, oftiocolla, aetites, &c. for their
* medicinal ufes.” )

I might fpend much time in the difcourfing of
the moft ftrange and unaccountable nature and |
power of the loadftone, a fubjeét which hath ex-
ercifed the wits and pens of the moft acute and
‘ingenious philofophers; and yer the hypothefes
which they have invented to give an account of its |
admirably phaenomena feem to me lame and un<
fatisfaCtory. What can we fay of the fubtility,
altivity, and penetrancy of its effluvia, which no
obftacle can ftop or repeil, but they willi make their
way through all forts of bodies, firm and fluid,
‘denfe and rare, heavy and light, pellucid and o-
paque ¢ Nay, they will pafs through a vacuity or
empty {pace, at leaft devoid of air, and any other fen-
fible body. Its attractive power of iron was known
to the ancients: its verticity and direction to the
poles of the earth is of later invention : which, of
how infinite advantage it hath been to thefe two or
three laft ages, the great improvement of naviga-
tion, and advancement of trade and commerce,
‘by rendering the remoteft countries eafily accefiible 5
the noble difcovery of a vaft continent or new
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world, befides a multitude of unknown kingdoms ;

and iflands ; the refolving experimentally thofe an-
tient problems of the f{pherical roundnefs of the
earth ; of the being of Antipodes, or the habitable-
'nefs of the torrid zone 3 and the rendering the whole
‘terraqueous globe circumnavigable; do abundant-
ly demonftrate : whereas formerly they were wont
to coait it, and creep along the fhore, fcarce daring
to venture out of the ken of land: when they did,
‘having po other guide but the Cynofura, or pole-
Atar, and thofe near it, and in cloudy weather none
at all.

As for metals, they are {o many ways ufeful to
mankind, and thofe ufes fo well known to all, that
it would be loft labour to fay any thing of them.

Without the ufe of thefe, we could have nothing.

of culture or civility ; no tillages or agriculture;
no reaping or mowing; no ploughing or digging
no pruning or lopping, grafting, or incifion; no
mechanical arts or trades; no veflels or utenfils of
‘houfehould fiufl'; no convenient houfes or edifices ;
no fhipping or navigation. Whata kind of bar-
barous and fordid life we muft neceflarily have
lived, the Indians in the northern part of America
are a clear demonftration. Only it is remarkable,
that thofe which are of moft frequent and ne-
ceflary ufe, as iron, brafs, and lead, are the moft
common and plentiful: others that are more rare,
fnay better be fpared, vet are they thereby quali-
fied to be made the common meafure and ftau-
dard of the value of all other commodities, and
fo ferve for coin or money, to which ufe they
have been employed by all civil nations in all
ages. |

Now, of what mighty importance the ufe of
money is to mankind, . the learned and ingenious
Dr Cockburn fhews us, in the fecond parciof his
sflay concerning the Nsrureﬁﬁﬂ:&rgﬁiau. Faith, p.88,

T
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Whenever faith he, the ufe of money began, it
was an admirable contrivance for rewarding and
. €fcouraging induftry, for carrying on trade and
commerce, certainly, eafily, and fpeedily; for ob-
Irgln;; all to employ their various parts and feveral
capacities for the common good, and engaging e-
very one to communicate the benefit of his parti-
cular labour, without any prejudice to himfelf,
Covetoufnefs indeed, or an inordinate love of mo-
ney, is vitious, and the root of much evil, and |
ought to be remedied ; but the ufe of of money is
neceflary, and attended with manifold advantages,
Where money has not yet taken place, where the
ufe of ‘it hath not yet been introduced, arts and
{ciences are not cultivated, nor any of thole exer-
cifes plied, which polite men’s {pirits, and which
abate the uneafinefs of life. Men there are bru-
tilh and favage, none mind any thing but eating -
and drinking, and the other aéts of brutal nature ;

their thoughts afpire no higher than merely te

maintain their life and breath: like the beafls

they walk abroad all the day long, and range a.
bout from place to place, only to feek their food.

Whatever may be fuppofed to follow if all were

alted with great gencrofity and true charity, yet,

according to the prefent temper of mankind, it

is abfolutely neceffary that there be fome method and

means of commutation, as that of money, for ren-

dering all and every one mutually ufeful and fervice=

able.

Now gold and filver by their rarity are wonder=
fully fitted and accomodated for this ufe of permu-
tation for all forts of commodities, or making mon-
ey of: whereas, were they as common and eafy to
come by, as ftraw or ftubble; fand or ftones ; thf:y
would be of no more ufe for bartering and commerce
than they.

And here he goes on to fhew the wondcrful proe-
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vidence of God, in keeping up the value of gold and
filver, notwithftanding the wvaft quantities which
have been digged out of the earth in all ages, and
fo continuing them a fit material to make money of.
For which I refer to the book. '

Of thefe, gold is remarkable for its admirable
dudtility and ponderofity, wherein it excells all o-
ther bodies hitherto known. 1 fhall only add,
concerning metals that they do pertinacioufly re-
Gt all tranfmutation; and though one would fome-
times think they were turned into a different fub.
ftance, yet do they but as it were lurk under a larva
or vizard, and may be reduced again into their na-
tural form and complexions, in defpite of all the
tortures of Vulcan or corrofive waters. Note, That
this was written abive thirty years fincey, when I
thought 1 had reafon to diffrufi whatever had then
been reported or written to affirm the tranfmutation of
metals one into another. '

I {halls omit the confideration of other minerals,
and of f{alts and earths, becaufe 1 have nothing to
{1y of their ufes, but only fuch as refer to man,
which [ cannot affirm to have been the fole or pri=
‘mary end of the formation of them. Indeed, to
{peak in general of thefe terreftrial inanimate bo-
sdies they having no fuch organizaton of parts as
the bodies of animals, nor any fo intricate variety
of texture, but that their produdtion may plaufibly
~ be accounted for by an hypothefis of matter divided
into minute particles or atoms naturally indivitible,
of various but a determinate humber of figures,
and perhaps alfo differing in magnitude, and thele
moved and continually kept in motion according to
certain eftablithed laws or rules; we cannot {o
clearly difcover the ufes for which they were
created, but may probably conclude, that, among
other ends, they were made for thofe for which
they ferve us and other animals; as I fhall more

k
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We may here note the order and method that me-
tals and minerals obferve in their growth, how re-
gularly they. {hoot, ferment, and, as it were, ve-
getate and regencrate falts, in their proper and con-
ftant figures, as our ingenious countryman, Dr,
Jordan obferves at large in his difcourfe of baths
and mineral waters, |

Of wegetables or plants.

I have now done with inanimate bodies both fimple
and mixed. The animate are,

. Firft, Such as are endued only with a negative
foul, and therefore commonly called vegetables or
plants; of which, if we confider cither their fta-
ture and fhape, or their age and duration, we
fhall {ind it wonderful : for why fhould fome plants
pife up to a great height, others creep upon the
“ground, which perhaps may have equal feeds?
nay, the lefler plant many times the greater feed.
Why fhould each particular fo obferve its kind, as
conltantly to produce the fame leaf for confiltency,
figure, divifion, and edging, and bring forth the
fame kind of flower, and fruit, and feed ! and that
though you tranflate it into a foil which naturally
puts forth no fuch kind of plant, fo that it is fome
* logos [permaticos which doth effet this, or rather
fome intelligent plaftic nature, as we have before
intimated. For what account can be given of the
determination of the growth and magnitude of
plants from mechanical principles, of matter moved
without the prefidency and guidance of fome fupe-
rior agent? Why may pot trees grow up as high
as the clouds or vapours afcend ? - Or 'if you fay
the cold of the fuperior air checks them; why
may they not fpread and extend their lateral branches
fo far, ull their diftance from the centre of gravity

X Seminal form or virtpe, e
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deprefs them to the earth, be the tree never fo
high ? How comes it to pafs, that though by culture
and manure they may be highly improved, and aug-
mented to a dnubl:, treble, nay, fome a much
greater proportion in magnitude of all their parts,
‘yet is this advance reftrained within certain limits?
There is a maximum gquod fic which they cannot
exceed.  You can by no culture or art extend a fen-
nel fitalk to the ftature and bignefs of an oak:

then, why fhould fome be very long-lived, others
only annual or biennial? How can we imagine,
that any laws of motion can determiné the fitua-
tion of the leaves, to come forth by pairs, or al-
ternately, or circling the flalk; the flowers to grow
fingly, or in company and tufts, to come torth
in the bofoms of the leaves and branches, or on
the tops of branches and ftatks; the figure of
the leaveg, that they fhould be divided into fo
many jags or efcallops, and curioufly indented
round the edges; as alfo of the flower-leaves, their
number and fite, the figure and number of the
ftamina and their apices, the figure of the ftile
and feed-veflel, and the number of cells into
which it is divided? That all this be done, and
all thefe parts duly proportioned one to another,
there feems to be neceflary fome intelligent plaftic
nature, which may underftand and regulate the
whole oeconomy of the plants: for this can=
not be the vegetative foul, becaufe that is ma-
terial and divifible together with the body ; which
appears, in that a branch cut off a plant will take
root, and grow, and become a perfeét plant itfclf,
as we have already obferved. 1 had almoft for=
gotten thé complication of the feed leaves of
fome plants in the feed, which is fo ftrange, that
one cannot believe it to be done by matter, how-
ever moved by any laws or rules imaginable.

Some of them being fo clofe-plaited, and firaitly
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folded up and thruft together within the membranes
of the feed, that it would puzzle a man to imitate
it, and yet none of the folds fticking or growing
together ;3 fo that they may eafily be taken out of
their cafes, and fpread and extended even with
one’s fingers. ' |

Secondly, If we confider each particular part of
a plant, we fhall find it not without ‘its end or
ufe 3 the root, for its ftability and drawing nou-
. rithment from the earth; the fibres, to contain
and convey the fap; befides which, there is a
large fort of veflels to contain the proper and fpe-
_cific juice of the plant, and others to carry air for
fuch a kind of refpiration as it needeth; of which
we have already {poken. 'T'he outer and inner bark
in trees ferve to defend the trunk and boughs
from the excefles of heat and cold, and drought,
and to convey the fap for the annual augmentation
of the tree; for, in truth, every trece may in
fome fenfe be faid to be an annual plant, both
leaf, flower and fruit, proceeding from the coat
that was f{uperinduced over the wood the lait year,
which coat alfo never beareth any move, but toge«
‘ther with the old wood ferves as a torm or block
to fuftain the fucceeding annual coat, The leaves
before the gemma or bud be explicated to embrace
and defend the flower and fruit, which is even
then perfeétly formed ; afterwards to preferve the
branches, flowers and fruit from the injuries of
the fummer-fun, which would too much parch:
and dry them, if they lay open and expofed to its
beams without any fhelter :© the leaves, I fay,
_qualify and contemper the heat, and ferve alfo to
hinder the too haity evaporarion of thé moiituce
‘about the root: but the principal ufe of the
leaves {as we learn of Signior Malphigii, Monfeur
Perault, and Monficur Marriotte) is to concoét and
prepare the fap for the nourithmient of the fruit,
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and the whole plant, not only that which afcends
from the root, but what they take in from without,
from the dew, moift air, and rain. This they prove
becaufe many trees, if defpoiled of their leaves, will
die, as it happens fomectimes in mul- -berry-trees,
when they are plucked off to feed filk-worms. And
becaufe if in fummer time you denude a vine-branch
of its leaves, the grapes will never come to ma=
turity : but though you expole the grapes to the
fun-beams, if you pluck not off'the leaves® they
will ripen notwithftanding. That there is a regrefs
of the {ap in plants from above downwards, and that
this defcendent juice is that which principally nours
itheth both fruit and plant, is clearly proved by the
experiments of Signior Malphigii, and' thofe late
ones of an ingenious countryman of our own,
* ['homas DBrotherton, Efq; of which I fhall men-
tion only one; thatis, if you cut off a ring of bark
from the trunk of any tree, that part of che tree a=
bove the barked ring thall grow and iccreafe in big=
nefs, but not that beneath.

But whether there be fuch -4 conftant circula=
tion of the fap in plants as there is of the blood
in animals, as they would from hence infer; there
is fome reafon to doubt. I might add hereto the
pleafant and deletable cooling and refrefhing fhade
they afford in the fummer time; which was very
much efteemed by the inhabitants of hot countries,
who always took great delight and pleafure to fic
in the open air, under fhady trees. Hence that
cxpreﬁiﬂn fo often repeated in fcripture, of every
man’s fitting under his own wine, and under his
own fig tree, where alfo they ufed to eat, asap-
pears by Abraham’s entertaining the angels under
a tree, and ftanding by them when they did eat,
Gen, xviii. 8. Mnreuver, the leaves of plants

* Philofophical tranfactions, Numb. 187.
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“are very beautiful and ornamental. That there is
~grear pulchritude and comelinefs of proportion in
the leaves, flowers and fruits of plants, is attefted
by the general verdi¢t of mankind, as Dr More
and others well obferve. The adorning and beau-
tifying the temples and buildings in- all ages, is an
evident and undeniable teftimony of this; for what
is more ordinary with architeéts than the taking in
leaves, and flowers, and fruitage, for the garnith-
ing of their work; as the Roman the leaves of
achanthus far. and the Jewifh of palm-trees and
pomegranates ! and thefe more frequently than any
of the five regular folids, as being more comely
and pleafant to behold. If any man fhall objelt,
that comelinefs of proportion and beauty is but a
mere conceit, and that all things are alike hand-
{fome to men who have as good eyes as others;
and that this appears by the variation of fathions,
which doth fo alter men’s fancies, that what ere-
while feemed very handfome and comely, when 1t
is once worn out of fathion, appears very abfurd,
uncouth, and ridicuious. To this I anfwer; that
cuftom and ufe doth much in thofe things where
little of proportion and fymmetry thew themfelves,
or which are alike comely and beautiful, to difpa-
rage the one, and commend the other: but there
are degrees of things; for (that I may ufe Dr
More’s words * ) I dare appeal to any man that is
not funk into fo forlorn a pitch of degeneracy,
that he is as ftupid to thefe things as the bafeft
“beafts, whether, for example, a rightly-cut te~
traedrom, cube, or icofacdrom have no more
pulchritude in them than any rude broken ftone
lying in the field or high-ways; or, to name o-
ther folid figures, which though they be not re-
gular, properly fo ‘called, yet have a fettled idea
and nature, as a cone, {phere, or cylinder, whether
* Antidote againft Atheifim, L 2. ¢ §,



38 The Wisnom of GOD Part 1. .

the fight of thofe do not more gratify the minds
of men, and p:ttf:hd to more elegancy of thape,
than thofe rude cuttings or chippings of fiee-ttone
that fall from the mafon’s hands, and ferve for
nothing but to fill up the middle of the wall,

fit to be hid from the eyes of men for their ugli_-
nefs ? and therefore it is obfervable, that if nawure
fhape any thing but near to this geometrical accu=
racy, that we take notice of it with much content
and pleafure, and greedily gather and ereafure it
up. As if it be bur exaltly mund, as thole {phe~
rical ftones found in Cuba, and fome allio in our
own land ; or have but its fides parallel, as thole
rhomboideal felenites found near St Ives in Hun=
tingtonthire, and many other places in England.
Whereas ordinary flones of rude and uncertain
figures we pals by, and take no notice of at all.
Burt though the figures of thefe bodics be pleafing
and agreealle to our minds, yet (as we have al-
yeady obferved) thofe of the leaves, flowers, and
fruits of trees, more. And it is remarkable, that in
the circumf{cription and complication of many leaves, -
flowers, fruits, and feeds, nature affccts a regular fi-
gure. Of a pentagonal or quincunial difpofition,
Sir Thomas Brown of Norwich produces feveral
examples in his difcourfe about the quicunx.
And doubtlefs, inftances might be given in other
regular figures, were men but obfervant.

The flowers ferve to cherifh and defend the firft
and tender rudiments of the fruit; 1 might alfo
add the mafculine or prolific feed contained in
the chives or apices of the ftamina. Thefe, be-
fides the elegancy of their figures, are many of
them endued with {fplendid and lovely colours,
and likewife moft grateful and fragrant odours.
Indeced fuch is the beauty and lufire of fome
flowers, that our Saviour faith of the lilics of the
ficlds (which fome, not without yeafony fuppole

- ’_ -
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to have been tulips) that Solomon in all hbis glory
was not arrayed like one of thefe. And it is ob-
ferved by Spigelius*, That the art of the moft
ikilful painter cannot fo mingle and temper his
colours, as exaétly to imitate or counterfeit the native
ones of the flowers of vegetables.

As for the feeds of plants, Dr Moret efteems it
an cvident fign of divine providence, that every
kind hath its feed . for it being no neceflary refule
of the motion of the matter, (as the whole con=-
trivance of the plant indeed is not) and it being of fo
great confequence that they have feed for the con=-
tinuance and propagation of their cwn fpecics, and
alfo for the gratifying man’s art, induftry and necef=
fities, (for much of hufbandry and gardening lies in
this) it cannot be but an act of counfel to furnifix
~ the feveral kinds of plants with their {eeds

Now, the feed being fo neceffary for the main-
tenance and increafe of the feveral fpeciesy it is
worth the obfervation, what care is taken to fe-
cure and preferve it, being in fome doubly and
_trebly defended.  As for inftance, in the walnut,
almond and plumbs, of all forts; we have it a
thick pulpy covering, then a hard fhell, within
which is the feed inclofed in a double membrane.
In the nutmeg, another tegument is added belides
all thefe, viz. the mace between the green pericar-
pium and the hard fhell, immediately inclofing the
kernel. Neither yet doth the exterior pulp of the
fruit or pericarpium ferve only for the detence and
fecurity of the feed, whilit it hangs upon the plant,
but after it is mature and fallen upon the earth,
for the ftercoration of the foil and promotion of
the growth, though not the firft germination of
she feminal plant. Hence (as Petrus.de Crelcentiig-

* Ifag. ad rem herbariam. .
4. Antidote againft Atheifm,l 2. ¢ 2,
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tells us*) hufbandmen, to make their vines bear,
manure them with vine leaves, or the hufks of
exprefled grapes; and they obferve thofe to be
moft fruitful which are fo manured with their
own: which obfervation holds true alfo in all o-
ther trees and herbs, But befides this ufe of the
pulp, or pericarpium, for the guard and benefit of
the feed, it ferves alfo by a fecondary intention of
nature in many fruits for the food and fuftenance of
man and other animals. :

Another thing worthy the noting in feeds, and
argumentative of providence and defign, is that
papofe plumage growing upon the tops of fome of
them, whereby they are capable of being wafied
with the wind, and by that means {cattered and dif-
feminated far and wide.

Futhermore ; moft feeds having in them a fe-
minal plant perfeltly formed, as the young is in
the womb of animals, the elegant complication
thereof in fome {pecies is a very pleafant and ad-
mirable fpectacle; fo that no man that hath a foul
in him can imagine or belicve it was fo formed and
folded up without wifldom and providence, But of
this [ have fpoken already.

Lafily, The immenfe {mallpefs of fome feeds, not
to be {een by the naked eye, fo that the\number of
feeds produced at once in fome one plant, as for
example, recdmace (7ipha Palufiris ) harts-tongue,
and many forts of ferns, may amount to a million ;
is a convincing argument of the infinite underitanding
and art of the former of them.

And it is remarkable that fuch mofles as grow
upon walls, the roofs of houfes, and other high
places, have feeds fo -exceflively fmall, that when
ihaken out of their veflels they appear like vapour
or imoke, fo that they may either afcend of themse

* Agric. L 2. ¢. 6
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felves, or by an eafy impulfe of the wind be raifed
up to the tops of houfes, walls or rocks; and we
need not wonder how the mofles got thither, or
imagine they {prung up fpontaneoutly there.

I might alfo take notice of many other particu=
lars concerning vegetables; as, firft, that becaufe
they are defigued for the food of animals, there-
fore nature hath taken more extraordinary care,
and made more abundant provifion for their propa-
pation and increafc; fo that they are muliplied
and propagated not only by the feed, but many al-
{o by the root, producing off-fets, or creeping un-
der ground; many by ftrings or wires running
above ground, as ftrawberry, and the like; fome
by flips or cuttings, and fome by feveral of thefe
ways. And for the fecurity of fuch {pecies as are
produced only by fced, it hath endued all feed with
a lafting vitality, that fo if by reafon of exceflive
cold or drought, or any other accident, it hap-
pen not to germinate the firft year, it will con=
tinue its foecundity, I do not fay two or three, nor
fix or feven, but even twenty or‘thirty years; and
when the impediment is removed, the earth in fig
cafe, and the feafon proper, {pring up, bear
fruit, and continue its fpecies. Hence it is that
plants are {fometines loft for a while in places
where they formerly abounded; and again, after
fome years, appear ngw: loit, either becaufe the
fprings were not proper for their germination, or’
becaufe the land was fallowed, or becaufe plenty of
weeds or other herbs prevented their coming up
and the like ; and, appearing again, when thefe im-
pediments are removed. Secondly, That fome forts
of plants, as vines, all forts ot pulfe, hops, briony,
all pomiferous herbs, pumpions, melons, gourds,
“cucumbers, and divers other fpecies, that are
weak and unable to raife or fupport themfelves,
are either endued with a faculty of twining about
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other that are near, or elfe furnithed with clafpers
and tendrils; whereby, as it were with hands, they
catch hold of thetm, and fo ramping upon trees,
fhrubs, hedges or poles, they mount up to a great

height, and fecure themfelves and their fruit.

Thirdly, T'hat others are armed with prickles, and
thorns, to fecare them from the browzing of
beafts, as alfo to' fhelter others that grow under
them: moreover, they are hereby rendered very
ufeful to, man, as if defigned by mature to maike
both quick and' dead hedges and fences. The
great naturalift, Pliny, hath given an ingenious ac-
count of the providence and defign of nature in

thus' arming and fencing them, in thefe words:

Inde: (fpeaking of nature) excogitavit aliquas af=
pectu: bifpidas, tactu truces,- ut tantum non vecem

ipfiis naturae fingentis ilias, rationemque reddentis
exaidire wvideamur, ne fe depajcat avida quadrupes,

ne procaces manus rapiant, ne neglecla vefligia ob=
terant, ne infidens ales infringat; bis muniendo
aculeis telifgue armando, remediis ut falva ac tuta fint.
Ita hoe quoque quod in iis odimus hominum caufa excogi=
tatum eft. '

It is worthy the noting, that wheat, which is the
beft fort of grain, of which the pureft, moft favou-
ry and whoicfome bread is made, is patient'of both
extremes, beat and cold, growing and bringing its
feed ' to maturity not only in temperate countries,
but alfo on one hand in thé cold and northern, viz.

Scotland, Denmark, &c. on the other, in the

hotteft and moft foutherly, as Egypr, Barbary,

Mauritania, the. Eaft-Indies, Guinea, Madagafcar,

&c. fcarce refufing any climate.

Nor isit lefs obfervable, and not to be commea-
morated without acknowledgment of the divine
benignity to us, that (as Pliny rightly notes) no=
thing is more fruitful than, wheat, Quid ei natura
(faith he) (rectius, naturae parens) tribuit, quod e»
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maxime hominem alit, utpote cum e modio, fi et ap-
tum folum, quale in Byzacio Africae campo, centent
quinquaginta modii reddentur. Mifit ex eo loco Divyo
Augufio procurator eus ex uno grano (vix credibile
diftu) 4co0 paucis minus germina : Bifit et Neroni
Sfimuliter 360 flipulas ex uno gramo. ** Which fera
¢ tility, nature (he fhould have faid, the Author
“ of nature) hath conferred upon it, becaufe it
¢ feeds man chiefly with ir. One bllﬂ']:l;‘:!, if fown
“ in a fit and proper foil, fuch as is Byzachium, a
¢ field of Africa, yielding 140 of annual increafe.
¢ Auguftus’s procurator fent him from that place
¢¢ 4oo within a few blades {pringing from the
¢ fame grain: and to Nero were fent thence 360.”’
If Pliny, a heathen, could make this fertility of
wheat argumentative of the bounty of God to man,
making fuch plentiful provifion for him of that
which is of moft pleafant tafte and wholefome nou-
rithment, furely it ought not to be pafled over by us
Chriftians without notice taking and thank{giving.
As for the fignatures of plants, or the notes im-
prefled upon them, as indices of their virtues,
though * fome lay great ftrefs upon them, ac-
counting them ftrong arguments to prove, that
fome underftanding principle is the higheft original
of the works of pature, as indeed they were, could
it certainly be made appear, that there were fuch
marks defignedly fet upon them; becaufe all that I
find mentioned and colleéted by authors, feem to
me to be rather fancied by men, than defigned by
nature to {ignify or point out any fuch virtues-or
qualities as they would make us believe. 1 bave
elfewhere, I think upon good grounds, rejected
them : and finding no reafon, as yet, to alter
my opinion, 1 fhall not further infifi on them : how-
beit, 1 will not deny, but that the nexious and maw
lignant plants do many ef themr difcover fomething
# Dy More Antid. 1 2. ¢ 6.
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of their natuie by the fad and melancholic vifage *
of their leaves, flowers and fruit. And that I
may not leave that head wholly untouched, one ob-
fervation 1 fhall add relating to the virtues of plants,
in which I think there is {omething of truthj that
is, that there are, by the wife difpofition of provi=
dence, fuch fpecies of plants produced in every
country, as are moft proper and convenicnt for the
meat and medicine of the men and animals that
are bred and inhabit there: in fo much, that Sole-
mander writes, that from the :Fii‘ql_'lf.[l(:}- of the
plants that {fprung up naturally in any region, he
could eafily gather what endemial difeafes the in-
habitants thereof were fubject to: fo, in Denmark,
Friezland, and Holland, where the {curvy ufually
reigns, the proper remedy thercof, fcurvy grafs,
doth plentifully grow. |

Of bodies endued with a fenfitive foul, or animals.

I proceed now to the confideration of animate
bodies endued with a fenfitive foul, called animals.
Of thefe I fhall only make fome general obfervas
tions, not curioufly confider the parts of each par-
~ticular fpecies, fave only as-they ferve for inftan-
ces or examples,

Firft of all, Becaufe it is the great defign of
Providence to maintain and continue every fpecies,
I fhall take notice of the great care and abundant
provifion that is made for the fecuring this end.
RQuanta ad eam rem vis, ut in fus quaeque genere
permaneat ? Cic. Why can we imagine all crea-
tures (hould be made male and female but to this
purpofe ! Why fhould there be implanted in each
fex fuch a vehement and life-lafting appetite of
copulation !/ Why in viviparous animals, in the
time of _gf:ﬂ:atiﬂn, thould the nourithment be car-
ricd to the embryo in the womb, which at other
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times gocth not that way? when the young is
‘brought forth, how comes all the nourifhment

then to be transferred from the womb to the breaft

‘or paps, leaving its former channel, the dam at fuch

‘time being for the moft part lean and ill-favoured ? -

To all this 1 might add, as a great proof and
inftance of the care that is taken, and provifion
made for the prefervation and continuance of the
fpecies, the lafting foecundity of the animal feed
or egg .in the females of man, beafls, and birds.
I fay, the animal feed, becaufe itis to me highly
probable, that the females, as well of beafls as
birds, have in them from their firlt formation the
feeds of all the young they will afterwards bring
forth, which when they are all {pent and exhaufted
'bj{ what means FﬁEvﬂr, the animal becomes barren
and effete. Thefe feeds in fome {pecies of animals
continue fruitful, and apt to take lifec by the ad-
mixture of the male feed fifty years or more, and
in fome birds fourfcore or an hundred. Here I can-
not omit one very remarkable obfervation I find in
Cicero; Atque ur intelligamus {(faith he) nibil horum
effe fortuitum, fed haec omnia providae folertifque
maturae ; quae multiplices foetus procreant, ut fues,
ut canes, his mammarum data el multitude, quas
eafdem paucas habent eae befliae quae pauca gignunt,
¢ That- we may underftand that none of thefe
¢ things (he had been f{peaking of) is *fortuitous,
* but that all are the eflects of provident and- faga-
¢ cious nature; multiparous ‘quadrupeds, ‘as {wine,
¢ as dogs, are furnithed with a mulfitude ‘of papg®
% Whereas thofe beafts which bring’ forth-few, by
;“ bl}i a few.” £ %d siveslo oy 40, 3

That flying creatures of the greater fort, tI:
is, birds, Thould all lay eggs, and ‘niofie britiy forefy
live young, is a manifelt argument SPUditind” provi
dence, deﬁgn:ng_ thercby T&fll"p‘[‘ﬂfﬂvm‘id‘g{ AR foo
curity, that there might Lo the more pleney of

.
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them; arid tliat neither the birds of prey the fere |
-pent, nor the fowler, {hould firaiten their generation
too much : for if they had been viviparous, the bur-
den of their womb, IF they had brought forth any
competent ndmber at a time, had been fo great and
beavy, that their Wings would have failed them, |
dnd they become an eafy prey to their enemiess
or, if they lrad brought but one or two at a time, j
they would have been troubled all the year long
with feeding their young, or bearing thcm in- their -
womb *.

This mention of feeding their young puts me in
mind of two or three confiderable obfervations referr-
ing thereto.

Firft, Secing it would be for many reafons in-
convenient for birds to give fuck, and yet no lefs
inconvenient, if not deltrultive, to the chicken
upon cxciulhn, all of a fudden, to make fo great a
change in its decit, asto pafs from liquid te hard
food, before the flomach be gradually confolida-
ted, and by ufe firemgrthened and habituated to grind |
and concolt it, and its tender and pappy fleth fie-
ted to be nourithed by fuch ftrong and folid diet,
and before the bird be by little and  listle accuf=
tomed to ufe its bill, and gather it up, which as
firft it doth but very flowly and imperfeftly ; there~
fore nature hath provided a large yolk in every
€gg, a great part whereof remaineth after the chic-
ken is hatched, and is taken up -and inclofed in its
belly, and by a2 channel made on purpofe, received
by degrees into the guts, and ferves inftead of milk
to nourith the chick for a confiderable time; which
neverthelefs mean while feeds itfelf by the mouth
a little at a time, and gradually more and more,
as it gets a perfetter ability and habir of gather-—
g up its meat, and its f{tomach is firengthened

: ? Dr Mﬂﬁls antidg;g againﬂ: ﬁthcifm, 1- 2 C, 9: E
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to macerate and conco¢t it, and its fleh hardened
and fitted to be nourithed by it -

_ Sccondly, That birds which feed their young"

in the neft, though in all likelihood they have no
ability of counting the number of them, fhould yet
(though they bring but one morfel of meat at a time,
‘and have not tewer, it may be, than feven or eight
young in the neft together, which at the return
of their dams, do all at once with equal greedi-
nefs, hold up their heads and gape! not omit or
forget one of them, but feed them ail which, un-
lefs they did carcfully obferve and retain in memo-
ry which they had fed, which not, were impoflible
to be done: this, I fay, feems to me moft firange
and admirable, and beyond the poflibility of a mere
machine ro perform.

Another experiment I fhall add, to prove thae
though birds have not an exaét power of numbring,
yet have they of diftinguithing many from few, and

"knowing when they come near to a certain nume=
ber: and that is, that when they have laid fuch
a number of eggs as they can conveniently cover
and hatch, they give over, and begin to fir, not be~
caufe they are neceflarily determined to fuch a num-
" ber; for that they are not, as is clear, becaufe
they are in ability to go on and lay mere at theig
pleafure. Hens, for example, if you let their egas
alone, when they have laid fourtcen or fifteen,
will give over, and begin to fit; whereas, if you
daily withdraw their eggs, they will go on to lay
five times that number; {yet fome of them are
{fo cunning, that if you leave them but one egg,
they will not lay to it, but forfake their npeft.)
This holds not only in domeltic and manfuete
birds ; for then it might be thought the effect of
cicuration or inftitution, but alfo in the wild: for
my honoured friend, Dr Martin Lifter, informed
me, that of his own knowledge, one and the fame
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I think, of fome roots, fo curioufly interwoven
and platted together, as is admirable to behold ;
which nefts they hang on the ends of twigs of
trces over the water, to fecure their eggs and
young from the ravage of apes and monkies, and
other beafts, that might elfe prey upon them. Af-
ter they have laid their eggs how dilligently and
patiently do they fit upon them till they be hatched,
fcarce affording themfelves time to go off to get
them meat ! Nay, with {uch an ardent and impe-
tuous defire of fitting are they infpired, that if
you take away ail their eggs, they will fit upon an
empty neft: and yet one would think that fitting
were none of the moft pleafant works. After
their young are hatched for fome time they do al-
‘moft conftantly brood them under their wings, left
the cold, and fometimes perhaps the heat, fhould
‘harm them. AIll this while they alfo labour hard
to gct them food, fparing it out of their own bel-
lies, and pining themfelves almoft to death, rather
than they thould- want. Moreover, it is admirable
to oblerve with what courage they are at that
time infpired, that they will even venture their
own lives in defence of them. The moft timo-
rous, as hens and geefe, become then fo coura
gious, as to dare to fly in the face of a man that
fhall moleft or difqueit their young, which would
never do fo much in their own defence Thefe
things being contrary to any motions of fenfe,
or inftin¢t of felf prefervation, and fo eminent
picces of fclf denial, muft needs be the works ¢f
Providence, for the continuation of the {pecies,
and upholding of the world: efpecially if we cons
fider, that all thefe pains are beftowed upon a
thing which takes no notice of it, will rendep
them no thavks for it, nor make them 'any re-
quital or amends; as alfo, that after the young
15 come to fome growth, and able to {hift for iticlt,
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the old one retains no fuch ftorge to it, takes no
further care of i, but will fall upon it, and beat
it indifferently with others. To thefe I fhall add
three obfervations more, relating to this head.
The firft borrowed of Dr Cudworth, Syfem,
p. 60. One thing neceflary to the confervation
of the fpecies of animals; that is, the keeping up
conftantly in the world a due numerical propor-
tion between the fexes of male and female, doth
neceflarily infer a fyperintending providence. For,
did this depend only upon mechanifm, it cannot
well be conceived, but that in fome ages or other
there {hould happen to be all males or all females,
and fo the fpecies fail. Nay, it cannot well be
thought otherwife, but that there is in this a pro-
vidence, fuperior to that of the plaftic or fper-
matic nature, which hath not fo much of know-
Jedge and difcretion allowed to it, as whereby to be
able to govern this atiair.

The fccond of Mr Boyle in his treatife of the
bigh veneration man's intellet owes to Gody, p. 32
that is, the conveniency of the feafon (or time of
year) of the production of animals, when there is
proper food and entertainment ready for them. ¢ So
L

e

we fee, that, according to the ulual courfe of na-

11
€
[ 1
L 11
L1}

ture, lambs,- kids, and many other living crea-
tures, are brought into the world at the {pring of
the year; when tender grafs, and other nurtri-
tive plants, are provided for their food. And

¢ filk=worms,” (yea, all other erucas, and many in=

{céts more) ¢ whole eggs, according to nature’s in=- |

¢ fiitution, are hatched when mulberry-trees be-

¢¢ oin to bud, and put forth thofe leaves, whereon
¢ 1hofe precious nfcéls are to feed ;3 the aliments §

¢ being tender, whilit the worms themfelves are
¢ {o, and growing more ftrong and fubftantial, as
% the infeCts increale in vigour and bulk” Yo

the like may be obferved in the produdtion of
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thefe I fhall add another inftance, that is, of the
walp ; whofe breeding is deferred till after the
fummer-folitice, few ot them appearing before July :
whereas one would be apt to think the vigorous
and quickening heat of the fun, in the youth of the
year, thould provoke them to generate much foon-
er: [provoke them, 1 fay, becaufe every wafp’s neft
is begun by one great mother-wafp, which over-
lives the winter, lying hid in fome hollow tree or
other latibulum ;] becaufe then, and not till then,
pears, plumbs, and other fruit, defigned principally
for their food, begin to ripen.

The third is mine own, That all infets which
do not themfelves feed their young, nor treafure
up provifion in ftore for their fultenance, lay their
eggs in fuch places as are moft convenient for their
exclufion, and where, when hatched, their pro-
per food is ready for them: fo, for example, we
{ce two forts of white butterflies faltening their
eggs to cabbage-leaves, becaufe they are fit ali-
ment for the caterpillars that come of them; wherea
as, fhould they affix them to the leaves of a
plant improper for their food, fuch carterpillars
muft needs be loft, they chufing rather to die than
to tafte of fuch plants; for that kind of infect (I
mean caterpillars, hath a nice and delicate palate,
fome of them feeding only upon one particular {pe-
cies of plant, others on divers indeed, but thofe
- of the fame nature and quality; utterly refufing
them of a contrary. Like inftances might be pro-
duced in the other tribes of infeéts, it being perpe-
tual in all, (if not hindered or imprifoned) elective-
Iy to lay their eggs in places where they are feldom
loft or ‘mifcarry, and where they have a fupply of
nourithment for their young, fo foon as they are
hatched, and need it: whereas, fhould they fcat-
ter them carelefsly and indifferently in any placey
the greatet part of the. young ‘would in all
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likelihnl_a& perifh foon after their exclufion, for want

of food ; and fo their numbers continually decreaf=

ing, the whole {pecies in a few years would be in
danger to be loft. Whereas no fuch thing, 1 dare
fay, hath happened fince the firft creation.

It is here very remarkable, that thofe infeQs,
for whofe young nature hath not made provifion
of fuflicient fuftenance, do themfelves gather and
lay up in ftore for them. So, for example: The
bee, the proper food of whofe * eluae is honey, or
perchance erithace, (which we Englith bee-bread)
neither of which viands being any where to be
found amafled by nature in quantity fufficient for
their maintenance, doth herfelt with unwearied di-
ligence and induftry, flying from flower to flower,
collect and treaiure them up. |

To thefe I thall now add an obfervation of My,

Lewenhoeck’s, concerning the fudden growth of

fome forts of infects, and ﬁue reafon of it

It is (fadh he; a wonderful thing, and worthy

the obfervation, in fleth-flies, that a ﬂy~maggut*_ 5

in five days fpace after it is haiched, arrives at itg
full growth and perfeét magnitude For if to the
perfecting of it there were required, fuppofe a
month’s time or more, (as in fome other maggots
is needful) it is impoffible that about the fummer-
folftice any fuch flies thould be produced, becaufe
the fly-maggors have no ability to fearch out any
other food than that -wherein they are placed by
their dams. Now this food, fuppofe it be flefh,
fith, or the entrails of beafts, lying in the fields,
expofed to the hot fun-beams, can laft but a few
days in cafe and condition to be fit aliment for
thefe creatures, but will foon be quite parched and.

dried up, and thercfore the moft wife Creator hath

given fuch a nature and temperament to them,
that within a very few days they atwuin to their
* Bee Maggot,

;
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~juft growth and magnitude ; whereas on the contra-
ry, other maggots, who are in no fuch danger of
being ftraitened for food, continue a whole month
or more before they give over to eat and ceafe to
grow. He proceeds further to tell us, that fome of
thefe fly-maggots which he fed daily with freth meat,
he brought to perfection in-four days time; fo that
he conceives that in the heat of fummer the eggs of
a fly, or the maggots contained in them, may in lefs
than a month’s {pace run through all their changes,
and come to perfect flies, which may themfelves lay
.Eggs Egﬂ!n. \

Secondly, I fhall take notice of the various
firange inftinéts of animals, which will necefla~
rily demonftrate that they are direted to ends,
unknown to them, by a wife fuperintendent: As,
1. That all creatures fhould know how to defend
themfelves and offend their enemies, where their
natural weapons are fituate, and how 1o make ufe
of them. A calf will fo manage his head as though
he would puih with horns even before they fhoot.
A boar knows the ufe of his tufhes; a dog of
his teeth; a horfe of his hoofs; a cock of his
fpurs; a bee of her fting; a ram will butt with
his head, yea though he ‘be brought up tame, and
never faw that manner of fighung. Now, why
another animal which hath no borns thould not
make a {hew of pufhing, or no {purs, of ftriking
with his legs, and the like, 1 know not, but that
every kind is providentially directed to the ufe of
its proper and natural weapons. 2 That thofe
animals that are weak, and have neither weapons
nor courage to fight, are for the moft part created
{wift of foot or wing, and fo being naturally timo-
rous, are both willing and able to fave themfelves
by flight. 3. That poulury, partridge, and other
‘birds, fhould at the firft fight know birds of prey,
and make fign of it by ; peculiar note of their
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voice ‘to ‘their young, who prefently thereupon
hide themfclves; that the lamb fhould acknow-
{edge the wolf its encmy, though it had never feen |
One before (asis taken for granted by moft natu-
ralifts, and may for ought I know be true) argues
the providence ‘of nature, or more truly the God
®f hature, who for their prefervation hath put fuch
4an inftinét into them. 4. That young animals as
foon as they are brought forth fhould know their
food; as for example, fuch as are nourithed with
milk prefently find their way to the paps, and fuck
at them ; whereas none of thofe that are not defign-
€d for that nourithment ever offer to fuck, or feek
out any fuch food. Again, 5. That fuch crea-
tures as are whole-footed or fin-toed, viz. fome
birds, and quadrupeds, are naturally directed to go
into the water, and fwim there, as we fee duck-
lings, though hatched and led by a hen, if fhe brings
them to the brink of a river or pond of water,
they prefently leave her, and in they go, though
‘they never {aw any fuch thing done before, ard
though the hen clucks and calls, and doth what fhe
‘ean to keep them out, This Pliny takes notice of,
Hiff. Nat lib. 10 cap. 55, in thefe words,
dpeaking of hens: Super omnia eff anatum ovis
SJubditis atque exclufis admiratio, primo non  plane
agnofcentis foetum : mox incertos incubitus Jolicite
€onvecantis : pofirema lamenta circa pifeinae Sagna,
mergentibus fe pullis ra‘ura duce. So that we fee
every part in animals ‘s fitted to its ufe, and the
knowledge of this ufe put into them; for neither
do any fort of web-footed fowls live conftant
Iy upon the land, or fear to enter the water,
nor any land-fowl fo much as attempt to fwim
there. 6. Birds of the fame kind make their nefts
of the fame materials, laid in the fame order, and :
€xaltly of the fame figure: fo that by ‘the- fight

of the neft one may certainly know what, bird it

s 51
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belongs to; and this they do though living in dil-
tant countries, and though they never faw nor
could fee any neft made, that is, though taken out
of the neft and brought up by band ; neither were
any of the fame kind ever obferved to make a dif=
ferent neft either for matter or fathion : lhis. to-
gether with the curious and artificial contexture
of fuch nefts, and their fitnefs and convenience for
. the reception, hatching and cherithing the €ggs
and young of their refpeétive builders (which we
have befare taken notice of) is a great argument
" of a fuperior Author of their and othér natures,
who hath endued them with thefe infiinéts, where=
by they are as it were acted and driven to bring
about ends which themfclves aim not at (fo far as
we can difcern) but are directed to ; for (as & riftotle
obferves)  ure Tixv, v tnrnoavie, wTE [yAiusauid  Toithe
¢ They a& not by art, neither do they enquire,
« peither do they deliberate about what they do.”

And therefore, as Dr Cudworth faith well, they
are not mafters of that wifdom according to which
they a&, but only paflive to the inftinéts and im-
preflis thereof upon’ them. And indecd to affirm,
that brute anjmals do all thefe things by a know -
ledge of their own, and which them{elves are maf-
ters of, and that without deliberation and conful-
fation, were to make them to be endued with a moft
perfect inteledt, far tranfcending that of human rea-
fon ; whereas it is plain enough that brutes are not
above confultation, but below it, and that thefe in-
{tints of nature in them are nothing but a kind of
fate upon them. |

‘The migration of birds from an hotter to a colder
country, or a colder to an houter, according to the
feafons of the year, as their nature is, 1 know. not
how to give an account of, it is o firange and ad-
mirable. What moves them to {hift their quarters.?
You will fay, the difagrecablencfs of the temper of
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firange and hardly accountable, without recourie
to inftinét, and the direétion of a {uperior caufe.
That birds, feeing they have no teeth for the
maitication and preparation of their food, fhould,
for the more convenient comminution of it in their
ftomachs or gizzards, {fwallow down little pebble-
ftones or other hard bodies; and, becaufe all are
not fit or proper for that ufe, fhould firft rry them
in their bills, to feel whether they be rough or an=
gular, for their turns, which, if they find them not
"to be, they rejeét them; when thefe, by the work-
ing of their itomach, are worn {mooth, or too fmall
for their ufe, they void them by ficge, and pick
up others, That thefe are of great ufe to them for
the grinding of their meat, there is no doubt. And
1 have obierved in birds that have been kept up in
houies, where they could get no pecbbles, the very
yolks of their eggs have changed colour, and be-
come a great deal paler than theirs who have their
liberty to go abroad.
~ Bendes, I have obferved in many birds, the gul-
let, before its emtrance into the gizzard, to be
much dilated, and thick fet,‘or as it were granulated,
with a multitude of glandules, each whereof was
provided with irs excretory vefltl, out of which,
by an eafy preflure, you might iqueeze a juice or
pap, which ferved for the fame uic which the fa-
liva doth in quadrupeds, that is, tor the macerat«
Cing  and diffulution  of the meat into ‘a chyles
~ for. that the faliva, notwithitanding its infipidnefs,
hath a notable virtuz of mucerating and diffolving
bodies, appears by the cffects it hath in killing 0%__
‘quickfilver, fermenring of dough like leaven or
. yealt, taking away warts, and curing other cu«
tancous diltempers ; fometimes exulcerating  the
jaws, and rotting the teeth. '
Give me leave to add one particular more con=
cerning birds, which fome may perchance think toe
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ing of the eells) it is convenient that they be of
{fuch figures as may cohere one to another, and
_have ¢emmon fides, elfe there would be empty
fpaces left between them, to no ule, but to the
weakening and fpoiling of the work, if any thing
fhould get in there 3 and, therefore, though a round
fisure be moft capacious for the honey, and moft
convenient for the bee to creep into, yet did the
not make choice of that, becaufe then there muft
have been triangulor {paces left void. Now, there
are only three ircétilineous and ordinate figures,
which can ferve to this purpofe; and inordinate,
or unlike ones, muft have been not only lefs elegant
and beautiful, but unequal. [Ordinate figures, are
fuch as have all their fides and all their angles €=
qual,] The three ordinate figures are, triangles,
~{quares, and hexagons; for the fpace about any
point may be filled up either by fix equilateral tni-
~angles, or four fquares, or three hexagons ; where-
,as three pentagons are too little, ‘and three hepta-
~gons too much. Of thefe three, the bee makes ufe
- of the hexagon, both becaufe it is more capacious
~than either of the other, provided they be of equal
~compafs, and fo equal matter fpent in the con-
Aftruétion of each. And, Secondly, Becaule it is
 moft commodious for the bee to creep into. And
Laftly, Becaufe in the other figures more angles
and fides muft have met together at the fame
point, and fo the work could not have been fo
firm and f{trong. Moreover, the eombs being
double; the cells on each fide the partition are fo
ordered, that the angles on one fide infift upon the
‘centres of the bottoms of the cells on the other
“fide, and not angle upon or againit angle ; which
alfo muft nceds contribute to the firength and
 firmnefs of the work : thefe cells fhe fills ‘with
honey for hcr ‘winter provifion, and curioufly
~ clofes them up with covers of ‘wax, that keep the
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included . liquor from f{pilling, and from external
injuries, as Mr Boyle truly obferves, Treatife of final
¢aufés, p. 169. Another fort of bee, I have obferved,
may be called the tree-bee, whofe induftry is ad-
mirable in making provifion for her young: Firft,
She digs round vaults or burrows [Cuniculos] in 4.
rotten or decayed tree, of a great h':ngth, in them
fhe builds or forms her cylindrical nelts or cafes,
refembhng cartriges, Or a4 Very narrow thunble
only in proportion longer, of pieces of rofe, or
other leaves, which fhe fhears off with her mouth,
and plaits and joins clofe together by fome glutinous
fubftance ; thefe cafes fhe fills with a red pap, of
a thinner confiftency than an eleftuary, of no
pleafant tafte, which where fhe gathers I know net :
and, 'which is moft remarkable, fhe forms- thefe
cafes, and ftores them with this provifion before
fhe hath any young one hatched, or fo much as an
egg laid: for on the top of the pap fhe lays one
egg, and then clofes up the veficl with a cover of
leaves. The inclofed egg foon becomes an eula, or
maggot, which feeding upon the pap till it comes
to its full growth, changes to a nympha, and after
comes out a bee. Another infeét noted for her feem-
ing pradence, in making proviiion for the winter,
propofed by Solomon for our imitation, is the ant,
which (as all naturalifts agree) hoards up grains of
corn againit the winter for her fuftenance, and is
reported by fome to * bite off the germen of them,
leit they fhould fprout by the moifture of the earth ;
which I look upon as a mere fition : neither ﬂwmld
1 be forward to credit the former relation, were it
‘not for the authority of the fcripture, becaufe I
could never obferve any {fuch ftoring of grain by our
country ants.

Yet there is a quadruped taken notice of even by
the vulgar, fnr laying up in ftore provifion for the

* Plin, L. 11, @ 30.
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winter ) that is, the {quirrel, whofe hoards of nuts
“are frequently found, and pillaged by them.

The beaver is by credible perfons, eye-witnefles,
‘affirmed to build him houfes for fhelter and fecuri-
'ty in winter-time. = See Mr Boyle of final caufes. p.

173 . . ] . |
Befides thefe T have mentioned, an hundred others
may be found in books relating efpecially to phyfick :
~as, that dogs when they are fick, thould vomit them=
felves by eating grafs; that f{wine fhould refufe
meat as foon as they feel themfelvesill, and fo re~ |
cover by abftinence ; that the bird Ibis fhould teach
men the way of adminiftving clyfters, Plin. lib. 8.
“cap 27. the wild goats of Ditamnus, for drawing
out of darts and healing wounds; the {wallow, the
ufe of celandine for repairving the fight, &c ittd. OFf
the truth of which, becaufe 1 am not fully fatisied, I
thall make no inference from them.

Thirdly, I fhall remark the care that is taken
for the prefervation of the weak. and fuch as are
expofed to the injuries, and preventing the increafe
of fuch as are poifome and hurtful : for as it is a
demonftration of the divine power and miagnificence
to create fuch varicty of animals, not only grear,
but {fmall, not only fireng and couragious; but alfo
weak and timorous; fo is it no lefs argument of
his wifdom to give to thefe means, and the power
and {kill of uling them, to preferve themfielves
from the violence and injuries of thofe. - ‘That of
the weak, fome fhould dig vaults and holes in the
earth, as rabbets, to fecure themfelves and theip
“young; others fhould be armed with hard fhells;
others with prickles ; the reft that have no fuch ara
inature, fhould be endued with great f{wiftnefs or
pernicity ; and not only fo, but fome alfo have their
eves ftanding fo prominent, as the hare, that they
can fee as well behind as before them, that fo they
may have their enemy always in theif eye; ' ang
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fong, hollow, moveable ears, to receive and cona
~vey. the leaft found, or that which comes from far,
that they be not {uddenly furprifed or taken (as
they. fay) napping. Moreover, it is remarkable,
that in this animal, and in the rabbet, the mulcies
of ‘the loins and hind legs are extraordinarily large
in proportion to the reft of the body, or thole of
other animals, as if made on purpofc for fwift-
nefs, that they. may be able to efcape the tecth of
{o many enemies as continually purfue and chafe
them. Add hereto the length of their hind legs,
which is no {mall advantage to them, as is noted
by dame Julan Barns, in an antient dialogue in
verfe berween. the huntfman, and his man: the
man there atks his mafter, what is the reafon, why
the hare when. fhe is near fpent makes up a hill?
The mafter anfwers, that natyre hath made the hind-
er-legs of the hare .longer than the fore-legs; by
which means fhe climbs the hill with much more
. eafe than the dogs, whofe legs are of equal lengrh,
and fo leaves the dogs behind her, and many
times efcapes away clear, and faves her lite. This

Jaft obfervation, I muft confefs my felf to have
borrowed out of the papers of my hononred fricnd
Mr John Aubrey, which he was pleafed to give me
a fight of.

1 might here add much concerning the wiles
and rufes, which thefe timid creatures make ufe of
to {ave themfelves, and efcape their perfecutors,
but that I am fomewhat diffident of the truth of
thofe- ftories and relations. I fhall only aver what
myfelf have fometimes obferved of a duck, when
clofely purfued by a water-dog; fhe not only dives
to fave herfelf, which yet fhe never does but when
driven to an exigent, and juit ready to be caught,
becaufe it is painful and difficult to her) but when
fhe comes up again, brings not her whole body
above water, but only her bill, and part of her
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head, holding the reft underneath, that {0 the dog,
who the mean time turns round and looks about
him, may not elpy her, till the have recovered
breath. :

As for fheep, which have no natural weapons
or means to defend or fecure themfelves, neither
heels to run, nor claws to dig; they are delivered
“into the hand, and committed to the care and
‘tuition of man; and ferving him for divers ufcs,
are nourifhed and protected by him ; and fo enjoy=
ing their beings for a time, by this means prop~
‘gate and continue their fpecies: fo that there are
none deftitute of fome means to preferve them-

felves, and their kind; and thefe means fo effec-
~tual, that notwith{tanding all the endeavours and
contrivances of man and bealt to deitroy them, there
is not to this day one {pecies loft of fuch as are.men-
“tioned in hiftories, and confequently and undoubted-
1y neither of fuch as were at firft created.

Then for birds of prey, and rapacious animals,
it is remarkable what Ariftotle obierves, that they
are all folitary, and go not in flocks, Faupawxar
wder ayonay, no birds of prey are gregarious. Again,
that fuch creatures do not greatly multiply, 7o
UL II I SMIYOTORE  TAVTL. T]'IEF for the mott 'part
‘breeding and bringing forth but ong, or two, or
at leaft, a few young ones, at once: whereas they
that are feeble and timorous are generally multi-
parous ; or, if they bring forth but a few at once,
as pigeons, they compenfate that by their often
breeding, viz. every mouth but two throughout
the year; by this means providing for the conti«
nuation of their kind. But for the fecuriry of thele
rapacious birds, it is worthy the noting, that be-
caufe a prey is not always ready, but perhaps they
may fail of one fome days, nature hath made them
patient of a long inedia, and befides, when they
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getting his food by rooting ; for we found the flo-
mach of one. we difleted, full of ﬂmd-eels, or
launces, which for the moft part lic deep in the
fand, and cannot be gotten but by rooting or digging
;harf -We have feen the country people in Corn-
wall, when the tide was out, to fetch them out of the
fand, with iron-hocks thruft down under them, made
for that purpofe. '

Furthermore, that very altion for which the
fwine is abominated, and looked upon as an unclean
and lmpme creature, namely, wallowing in the
mire, is deﬁgned by nature for a very good end
~and ufe, viz. not only to cool his body, (for the
fair water would have done that as well, nay, bet-
ter, for commonly the mud and mire in fummer-
time is warm;) but alfo to fuffocate and deftroy
lice, fleas, and other noifome and importunate in-
{fefts, that are troublefome and noxious to him. .
For the fame reafon do all the pou_ltr}f-kind and
divers other birds, bafk themfelves in the duft in
fummer time and hnt weather, as is obvious to cvery
one to obferve.

2. A fecond and no lefs remarkable m&ance, I thall
produce, out of Dr More’s sntidotc againft atheifm,
lib. 2. cap. 10 in a poor and contemptible quadru-
ped, the mole.

Firft of all, (faith he) Her dwelhng being under
ground, where nothing is to be feen, nature hath
fo obfcurely fitted bher with eyes, that naturalifts
can fcarcely agree, whether fhe hath any fight ac
all or no. [In our Dbﬁ,wauun, moles have per=
fect eyes, and holes for them through the {kin,
fo that they are outwardly to be feen by any that
{hall dilligently fearch for them ; though lndeed they
~are exceeding fmall, not much bigger than a great
pin’s-head.] DBut fﬂr amends, what the is capable.
of for her defence and warning of danger, fhe has
very eminently conferred upon her; for fhe is
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not come at them, they dig up the €arth with their
long and {trong claws, wherewith for, that purpofe
their fore-feet are armed  So we fce how: their
parts are fitted for this kind of di¢t, and no orher;
for the catching of ir, and for the cating of it, it re~
quiring. no comminution by the rteeth, as appears .
alf» in the chamaelion, which is another quadru-
ped that imitates the tamandua in this property of ..
darting out the tongue to a great length, with
‘wonderful celerity 3 and for the fame purpofe too
of catching of infc(ts

Befides thefe guadrupeds, there are a whole ge-
“nus of birds, called pici marcii, or wood-peckers,
¢hat in like manner have a tongue which they can
thoot forth to a very great length, ending in a tharp
fiiff bony rib, dented on each fide ; and at pleafure
thruft it deep into the holes, clefts, and crannics
of trées, to ftab and draw out cofli, or any other
infe&ts lurking there, as alfo into ant-hills, to ftrike
and fetch out the ants and their eggs - Moreover,
they have fhort, but very ftrong legs, and their
foes ftand two forewards, two backwirds, which
dilpofition (as Aldrovandus well notes) nature, or
rather the wifdom of the Creator, hath granted to.
wood-peckers, becaufe it is very convenicnt for the
climbing of trees, to which alio conduces the fiff=
nefs of the feathers of their tails, and their bending
downward, whereby they are fitted to ferve as a
prop for them to lean upon, and bear up their bo=-
‘dies. As for the chamaelion, he imitates the wood=
{pite, not only in the make, motion, and ufe of his.
tongue for firiking. ants, flics, and other infects 3
 but alfo in the fite of his toes, whercby he. is.
~ wonderfully qualified to- run upon trees, which,
~ he does with that fwiftnefs, that one would think
he flew, whereas upon the ground he walks very
clumfily and ridiculoufly. A full defcription of
the outward and inward parts of this animal, may

i
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felves down into it with great facility, and likewife,
to move forewards thercin. Then their legs are
" made flate and broad, and their feet cloven into
toes with appendant membranes on each fide, by
which configuration they eaifily cut the water,
and aré drawn forward, and fo take their fitroke
backwards; and befides, I conceive, that by means
of this figure, their feet being moved to the right
and left hand, ferve them as a rudder to enable
them to turn under water: for fome conceive
that they fwim eafier under water than they do a-
bove it. How they raife themfelves up again, whew
ther their bodies emerge of themiclves by their lights
nefs, or whether by ftriking againft the bottom,
in manner of a leap, or by fome peculiar motion of
their legs, 1 cannot determine. That they dive to
the bottom is clear; for that ia the {ftomachs both
of the greater and leffer- kinds we found grafs and
other weeds, and in the lefler kind nothing elles
though both prey upon fith. Their bills are made
firaight and fharp for the calier cutting of the
water, and ftriking their prey. Could we fee the
motions of their legs and feet in the water, then
we' thould better comprehend how they afcend,
defcend, and move to and fro; and dilcern how
wifely and artificially their members are formed and
adapted to thofe uvfes. _

II. In birds, all the members are moft exaltly
fitted for the ufe of flying, Firfty, The mufcles
 which ferve to move the wings, are the greateft
and ftrongeft, becaufe much force is required to the
agitation of them ; the underfide of them is alfo
made concave, and the upper convex, that they
. may be eaflily lifted up, and more ftrongly beat the
air, which by this means doth more refift the de-
fcent of their body downward. Then the trunk
. of their body doth fomewlﬁt refemble the hull of a
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fhip; thé Head, the prow, which is for the
Mol part fiall, tiae it may the more eafily cur
the air, and make way for their bodies; the train
ferves t6 freer, govern, and direét their flights
and however it may be held ereét in their 'ftanding,
ér walking, vet is direted to lie atmoft in the fame
plain with their backs off rather a little inclining,
when they fly. That the train ferves to fiecr and
direét their flight, and turn their bodies like the
fudder of a fhip, is evident in the kite, who, by
a light turning of his train, moves his body which
way he pleafes, Idem videntur artam gubernards
dicuiffe caudae flexibus, in coelo monfirante natura
quad opus ¢ffet in profundo, Plin. lib 10. c. 10. * I'hey
¢ feem to have raught men the art of fteering a
- ﬁ)tp, by the flexures of their tails, nature fhewing
¢ in the air what was needful to be done in the deep.”™
And it is notable that Arifiotle truly obferves, that
whole-footed birds, and thofe that kave long legs,
have for the moft part, fhort tails; and therefore
whilft they fly, do not, as others, draw them up to
their bellies, but firetch them at length backwards
that they may ferve to fteer and guide them inftead
of tails. " Neither doth the tail ferve only to -direck
and govern the flight, but alfo parly to fupport
the body, and keep it even; whercfore, when
fpread, it lies parallel to the horizon, and ftands
not perpendicularly to it, as fifhes do. Hence birds
that have no tails, as fome forts of colymbi, or duck= ,
ers, fly very inconveniently with their bodies almoft
eredt. _

To this 1 fhall add farther, that the bodies of
birds are fmall in comparifon of quadrnpeds, that
they may more eafily be fupported in the air during
their flight; which is a great argument of wildom
and defign: elfe why fhould we not fee fpecies
of pegafi, or flying horfes, of griffins, of har-
pics, and an hundred more, which might make a
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(hift to live well enough, notwithftanding they
could make no ufe of their wings : befides, their bo=
dies are not only fmall, but of a broad figure, that
the air may more refift their defcents : they are al-
fo hollow and light ; nay, their very bones are light s
for though thofe of the legs and wings arc folid
and firm, yet have they ample cavities, by which
means they become more rigid and {tiff ; 1t being
demonfirable, that a hollow body is more {tiff and
inflexible than a folid one of equal fubitance and
matter. Then the feathers alfo are very light, yet
their fhafts hard and ftiff, as being either empty,
or filled with a light and fpungy fubftance, and
their webs are not made of continued membranes ;
for then, had a rupture by any accident been made
in them, it could not have becn conlolidated 5 but
two Jferies of numerous pumulae, Or contignous fi-
laments, furnithed all along with hooks on each
fide, whercby catching hold on one another, they
ftick faft together ; fo that when they are rufiled, or
difcompofcd, the bird. with her bill can eafily preen
them, and reduce them to their due pofition again.
And for their former cohaefion, the wife and boun=
tiful Author of nature hath provided and placed on
the rump two glandules, having their excretory
velltls, round which grow feathers in form of a
pencil, to which the bird turning her head, catches
hold upon them with her bill, and a little compref-
fing the glandules, fqueezes out and brings away
therewith an oily pap, or liniment, molt fit and
proper for the inunction of the feathers, and cau=
fing their little filaments more firongly to coheres
And is not this ftrange and admirable. and argumen-
wative of providence, that there ihould be fuch an
unguent, or pap, prepared ; fuch an open vellel to
excern it into, to receive and retain it3; that the
- bird fhould know where it is A{ituate, 'E_I,!j.'td ‘how and
to what purpofes to ufc it ! And becaule the bird is
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to fight, that the forked-tail kite, by turning her
train fideways, elevating one horn, and deprefling the
other. turns her whole body. And doubtleds, the rail
hath the fame ufe in {wallows, whosmake the moft
{fudden turns in the air of any birds, and have all of

them forked tails.

IIl. As for fithes; their bodies are long and flen=

“der, or clfe thin, tor the moit part, for their more

ealy {wimming, and dividing the water. I'he

wind-bladder, wherewith moft of them are furnifth-
‘ed, ferves to poile their bodies, and keep them e-

quiponderant to the water, which elfe would fink

‘to the bottom, and lie groveling there, as hath, by
-breaking the bladder, been experimentally * found,

By the contradtion and dilation of this bladder, they

are able to raile or fink themfielves at pleafure, and

continue in what depth of water they lift. The
fins, made of griftly fpokes, or rays, connected by

“ membranes fo that they may be contralted, or ex-
- tended’ like womens fans, and furnithed -wiih

mulcles for motion, ferve partly for progreflion,

but chiefly to hold the body upright; which ap=

pears in that when they are cut off it wavers 1o
and fro, and fo foon as the fith dies, the belly turns
upwards. i_fhc: great itl';ugth by which fithes dart
themielves forward with 1ncredible cclerity, like

an arrow ou: of a bow, lies n their tails; their’

fins, mean time, left they thould retord their mo-
tion, being held clofe to their bodies. And there-
fore almoit the whole mufculous fleih of the body

is beftowed upon the rtail and back, and ferves for
. the wibration of the tail, the heavinefs and cor=

pulency of the water requiring a great force to di~

.'vide it.

in cetaceous fifhes, or, as the Latins call themy
{ea beatts*, the tail hatha different potiton from wha¥t
* Beiuae Marinae,
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it hath in all other fithes ; for whereas in thefe'it is
ereéted porpendicular to the horizoun, in them it lies
paraliel thereto, parely to fupp'y the ufe of the hin-
der pair of fins which thefe creatures lack, and
partly to raife and deprefs the body at pleafure, For
it being neceflary that thefe fifhes fheuld frequent-
ly afcend to the top of the water to breathe, or
take in and let out the air, it was fitting and conveni=
ent that they fhould be provided with an organ to
facilitate their afcent and defcent, as they had oc-
cafion. And as for the turning of their bodies in
the water, they muft perform that as birds do, by
the motion of one of their fins, while the other is =
quiefcent, It is no lefs remarkable in them, that |
their whole body is encompafled round with a co-
pious fat, which our fithermen call the blubber,
of a great thicknefs ; which ferves partly to poife
their bodies, and render them equiponderant to the
water ; partly to keep off the water at fome did~
tance from the blood, the immediate contaét
whereof would be apt to chill it; and partly
alfo for the fame ufe that cloathes ferve us, to keep
the fith warm, by refleéting the hot fteams of the
‘body, and fo redoubling the heat ; as we have
‘before noted. For we {ce, by experience, that fat
‘bodies are nothing near fo fenfible of the impref-
fions of told as lean. And have obferved fat hogs
to have lain abroad in the open air upon the cold
ground in winter nights 3 whereas the lean ones have
‘been glad to ereep into their cotes, and lie upon heaps
to keep themfelves warm.

1 might here take notice of thofe amphibious
creatures, which we may call acquarick quadrupeds
(though ome of them there is that hath but two
feet, viz the manati, or fea-cow) the beavery
the otter, the phoca, or fea calf, the water rat
and the frog, the toes of whofe feet are joined
by mecmbranes, as in water fowls, for iwimming,
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and who have very {mall ears, and ear-holes, as the
cetaceous fithes have, for hearing in the water.

~To this head belongs the adapting of the parts
that minifter to generation in the fcxes one to an-
other ; and in creatures that nourith their young
with milk, the nipples of the breaft to the mouth
and organs of fuétion 3 which he muft needs be wil-
fully blind and void of fenfe, that either difcerns
not, or denies to be intended and made one for the
other. That the nipples fhould be made {pungy,
and with fuch perforations, as to admit paflage to
the milk when drawn, otherwife to retain it; an
the tecth of the young either not fprung, or fo
foft and tender, as not to hurt the nipples of the
dam, are cffects and arguments of providence and
defign. ,

A more full defcription of the breafts and nip-
ples T meet with. in a book of that ingenious ana=
tomift and phyfician, Antonius Nuck, entitled,
Adenographa Curigja, cap 2 He makes the breafts
to be nothing but glandules of that fort they call
conglomeratae, wade up of an infinitc number of
little knots, or kernels, each whereof has its eX-
cretory vellel, or lactiferous dudt; three, or four,
or five of thefe prefently meer, and join into one
fmall trunk, in like manner do the adjacent glan-
dules meet and unite : feveral of thefe lefler trunks,
or branches, concurring, make up an excretory
veflel of a notable bignefs, like to that of the pan-
creas, but not fo long, yet fufliciently large, to re-
ceive and retain a good quantity of milk ; which
before it enters the nippley is again contrated, and
Atraitened 1o that degree, that it will fcarce admit a
finall briftle. Who now cam be fo impudent as to
deny, that all this was contrived and defigned pure
pofely to rerain the milk, that it (hould not flow
‘out of itfelf, but eafily be drawn out by prefiure and
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fuction ; or to affirm that this fell out accidentally,
than which there could not have been a more inge=
nious contrivance for the ufe to which it is employcd,
invented by the wit of man ?

To this head of ‘the fitnefs of the parts of the
body to the creature’s nature, and manner of liv-
ing, belongs that obfervation of Ariftotle, rov spuio

1

§
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b pev  yopbovoya capropaya wavre. $ Suych birds ag

¢ have crooked beaks and talons, are all carni-
¢ yorous;” and fo of quadrupeds, »apxapodorra,
carnivora omnia. All that have ferrate teeth, are

carnivorous. This obfervation holds true cﬂn-'-i
eerning all European birds; but 1 konow not but

that parrots may be an exception of it.  Yet it is
remarkable, that fuch birds as are carnivorous have
no gizzard, or mufculous, but a membranous fto=
mach ; that kind of food needing no fuch grinding
‘or comminution as fecds do, but being torn to ftrings,
or {mall flakes, by the beak, may be eafily concoéted
by a membranous ftomach.

To the fitnefs of all the parts and members of
animals to their refpective ufes, may alfo be refer-
red another obfervation of the fame Ariftotle, Havra
o Cwa wprive tyea wdag ¢ All animals hkave even
¢ feet, not more on one fide than another ;” which,

if they had, would ecither hinder their walking, or

hang by, not only ufelefs, but alio burthenfome.
For though a creature might make a limping fhift

to hop, fuppofe with three feet, yet nothing fo

conveniently or fteddily to walk, or run, or indeed
to ftand : fo that we fee nature hath made choice
of what is moft fit, proper, and ufeful. They
have alfo not only an even number of feet, an-

{wering by pairs one to another, which is as well

decent as convenient, but thofe too of an equal
length, I mean, the feveral pairs ; whereas, were
thofc on one fide longer than they on the other, it
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would have caufed an inconvenient halting or’limp=
ing in their going. .

I thall mention but one more obflervation of Ari-
frotle, that is, Hrmor wovey sudey, ¢ There is no creature
¢ only volatile,” or no flying animal, but hath feet
as well as wings, a power of walking or creeping
upon the earth, becaufe there is no food, or at leaft
not fufficient food, for them to be had always in
the air ; or if in hot countries we may fuppofe there
is, the air being never without ftore of infedls fly=
~ ing about in it, yet could fuch birds take no reft;
for, having no feet, they could not pearch upon
trees ; and if they fhould alight upon the ground,
they could by no means raife themfelves any more,
as we fee thofe birds which have but fhort feet,
as the fwift and martinet; with difliculty do:
befides, they would want means of breeding, hava
ing no where to lay their eggs, to fit, hatch, . or
~ brood their young. As for the ftory of the Ma-
nucodiata, or bird of Paradife, which in the former
ages was generally received and accepted for true,
even by the learned, it is now difcovered to be a
fable, and rejeted and exploded by all mén; thofe
birds being well known to ‘have legs and feet as
well as others, and thofe not thort, {mall, or feeble
‘ones, but fufhciently great and f{trong, and armed
with crooked talons, as being the members of birds
of preys

Itis alfo very remarkable, that all flying infeds
thould be covered with fhelly fcales, like armour,
partly to fecure them from external violence, from,
injuries by blows and preflures; partly to defeq
their tender mufcles from the heat of the fun beams
which would be apt to parch and dry them up, beihg‘
of {mall bulk ; partly alfo to reftrain the {pirits and to
prevent their evaporation. -

- I'thall now add another inftance of the wifdom

of natyre, or rather the ng of nature, in adapta
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jng the parts of the fame animal one to another,
and that is, the proportioning the length of the neck
o that of the legs. For fecing terreftrial animals,
as well birds' as guadrupeds, are endued with legs,
wpon which they ftand, and wherewith they tranf=
fer themfelves from place to place, to gather their
food, and for other conveniencies of life, and fo
the trunk of their body muft needs be elevated
above the fuperficies of the earth, fo that they
could not conveniently either gather their food,
or drink, if they wanted a neck; thercfore nature
hath not only furnithed them therewith, but with
fuch an one as is commenfurable to their legs, ex-
cept here the elephant, which hath indeed a fhort
neck, for the exceffive weight of his head and
teeth, which to a long neck would have been in-
fupportable, but is provided with a trunk, where-
with, as with a hand, he takes up his food and
‘drink, and brings it to his mouth. 1 fay, the
necks of birds and quadrupeds are commenfurate
to their legs, fo that they which have long legs,
have long necks, and they that have fhort legs,
fhort ones, as is feen in the crocodile, and all li-
zards; and thofe that have no legs, as they do not
want necks, fo neither have they any, as fithes.
'This equality berween the length of the legs and
neck, is efpecially feen in beafts that feed con=~
ftantly upon grafs, whofe necks and legs arc al-
ways very near equal; very near, I fay, becaufe
the neck muft ncceflurily have fome advantage,
in that it cannot hang perpendicularly down, bug
muft incline a little : moreover, becaufe this fort
of creatures muft needs hold their heads down n an
inclining pofture for a confiderable time together,
which would be very laborious and painful for
the mufcles, therefore on each fide the ridge of
the vertebres of the neck, mature hath placed an
emouvporis, of nervous ligament, of a great thicke
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mefs and firength, apt to ftretch, and fhrink agajn,
as need requires, and void of fenfe, extending fro m
the head (to which, and the next vertebres of the
neck, it is faftened at that en'!) to the middle ver<
tebres of the back, (to which it is knit at the o-
tiher) to aifift them to fupport the head in that pof=
ture 3 which a=ovewperis 3s taken notice of by the
vulgar by the name of fixfax, or pack-wax, or
white-leather. It is alfo very obfervable'in fowls
‘that wade in the water, which having long legs,
- have alfo necks anlwerably long; eonly in thefe
too there is an exception, exceeding worthy to
be noted: for fome water-fowl, which are pals
mipeds, or whole-footed, have wvery long necks,
and yet but fhort legs, as fwans and geele, and
fome Indian birds; wherein we may obferve the
admirable providence of nature. For fuch birds
as were to fearch and gather their food, wiether
herbs or infefts, in the bottom of pools and deep
waters, have long necks for that purpofe, though
their legs, as is moft convenient for {wimming,
_be but fhort: whereas there are no land-fowl to
be feen with fhort legs, and long necks, but all
have their necks in length commenfurate to their
legs. This inftance is the more confiderable,” be=
wcawfe  the atheifts ufual fiam will not here help
them out. For (fay they) there were maay ani-
mals of difproportionate parts, and of abfurd and
uncouth fhapes produced at firft, in the infancy
of the world ; but, becaufe they could not gather
their food, to perform other fun&ions necefliy
to maintain life, they {oon perithed, and were loft
again.  For thefe birds we fee can gather their food
upon land conveniently enough, notwithftanding
_the length of their necks. Yorexample ; geete graze
upon commons, and can feed themielves fat upon
land; yet is there not one land-bird which hath itg
neck thus difproportionate to its legs, nor one water
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one neither, but fuch as are deftined by pature in
fuch a manner as we have mentioned to fearch and
gather their food. For nature makes not a long
neck to no purpofe.

Laftly, Another argument of providence and
counfel relating to animals, is, the various kinds of
voices the fame animal ufes on diverfe occafions,
_and to different purpofes. Hen-bjrds, for ﬁxamplf:,
have a peculiar fort of voice when they would call
the male; which is fo eminent in quails, that it is
taken notice of by men, who by counterfeiting this
voice with a quail-pipe, eafily draw the cocks into
their {pares. The common hen, all the while fhe
is broody, fits, and leads her chickens, ufes a voice
which we call clocking; another ihe employs when
fhe calls her chickens to partake of any food fhe
hath found for them ; upon hearing whereof, they
fpeedily run to her: another when upon fight of
a bird of prey, or apprehenfion of any danger, fhe
would {care them, bidding them, as it were, to
thift for themfclves, whereupon they fpeedily run
away, and feek fhelter among bufhes, or in the
thick grafs, or elfewhere difperfing themfelves far
and wide. Thefe actions do indeed neceflarily infer
knowledge and intention of, and diredtion to the
ends and ufes to which thE}’ {ferve, not in birds
themfelves, but in a fuperior agent, who hath
put an inftinét in them of ufing fuch a voice upon
fuch an occafion 3 and in the young, of doing that
upon hearing of it, which by providence was in=
tended. Other voices the hath when angry, when the
hath laid an egg, when in pain, or great feary all
fignificant; which may more eafily be accounted
for, as being cficcts of the feveral paflions of anger,
grief, fear, joy: which yet are all argumentative of
p;ﬂﬂdﬁﬂtﬂ, intending their feveral fignifications and
wles.

I might alfo inftance in quadrupeds; fome of
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which have as great a diverfity of voices as hens
themfelves 3 and all of them fignificant; for exams
ple, that conmon domeftick animal the cat, as is ob-
vious to every one to obferve, and therefore I fhall
not {pend time to mention particulars. pich
Okject. But againft the ufes of feveral bodies I
have inftanced in, that refer to man, it may be ob=
jeted, That thefe ufes were not defigned by nature
in the formation of the things, but that the things
were by the wit of man accommodated to thofe
ufes. _ :
~ To which I anfwer, with Dr More, in the 4p-
pendix to his Antidite againft Atheym, That the
feveral ufeful dependencies of this kind, (viz. of
fiones, timber, and metals, for building of houfes
or fhips, the magnet for navigation, &c. Fire for
.melting of metals, and forging of inftruments for
the purpofés mentioned) we only find, not make
them. For whether we think of it or no, it 1s,
‘for example, manifeft, that fuel is good tp conti-
nue fire, and fire to melt metals, and metals ta
make infiruments to build fhips and houfes, and
fo on, Wherefore it being true, that there is
{fuch a fubordinate ufefulnefs in the things thema
felves that are made to our hand, it is but reafon
jn us to impute it to fuch a caufe as was aware of
the ufefulnefs and ferviceablencls of its own works.
“To which I fhall add, that fince we find materialg
fo fit to ferve all the neceflities and conveniencies,
and to excercife and employ the wit and induftry
of an intelligent and adtive being; and fince there
is fuch an one created that is endued with fkill and
ability to ufe them, and which by their help is
enabled to rule over and fubdue all inferior creaw
tures, but without them had been left neceffitous,
helplefs, and obnoxious to injuries above any o=
ther; and fince the omnifcient Creator could not
but know all the ufes to which they might and



142 /e Wisnpom of GOD Part L.

would be employed by man; to them that acknow-
ledge the being of a deity, it is little lefs than a
demonfiration, that they were created intentionally, I
do not fay only, for thofe ufes,

Methinks, by all this provifion for the ufe and
fervice of man, the Almighty interpretatively fpeiks
to him in this manner: “ 1 have now placed thee
in a fpacious and well furnithed world; I have
endued thee with an ability of underitanding what
is beautiful and proportiornable. and have made that
which is 16 agreeable and delightful to thee; I
have provided thee with materials whereon v ex-
ercife and employ thy art and ftrength; I have
given thee an excellent infirament, the hand, ac-
commodated to make ufe of them all; I have dif=
tinguithed the earth into hills and wvallics, and
plains; and meadows, and woods; all thefe parts,
capable of culture and improvement by thy indu-
firy 3 1 have commmitted to thee for thy affiftance
in thy labours of plowing, and carrying, and

drawing, and travel, the laborious ox, the pa-:

tient afs, and the ftrong and ferviceable horfe ;

I have created a maltitude of feeds for “thee to

make choice out of them, of what is moft plea-
fant to thy tafte, and of moft wholefome and
plentiful nourithment; I have alfo made great
variety of trees, bearing . fruit both for food
and phyfic, thofe too capable of being meliora-
ted and improved by tranfplantation, ftercorati-
pn, incifion, pruning, watering, and other arts
and devices Till and manure thy fields, fow
them with thy feeds ; extirpate noxious and unpros
fitable herbs; guard them from the invafion and
fpoil of beafts; clear and fence in thy meadows
and paftures ; drefs and prune thy vines, and fo'
rank and difpofe them as is moft fuitable to the cli«
mate 3 plant thee orchards, with all forts of fruit-
trees, in {uch order as may be moft beautiful to
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the eye, and moft comprehenfive of plants ;3 Gar-
dens for culinary herbs, and all kinds of falleting;
for deleétable flowers, to gratify the eye with' their
agreeable colours and figures, and the {cent with
their fragrant odours; for odoriferous and ever-
green fhrubs and fuffrutices ; for exotic and me-
dicinal plants of all forts; and difpofe them in that
comely order, as may be both pleafant to behold,
and commodious of accefs. I have furnifhed thee
with all materials for building, as ftone, and tim~
ber, and flate, and lime, and clay, and earth,
whereof to make bricks and tiles; deck and bea
fpangle the country with houfcs and villages con-
venient for thy habitation, previded with out-
houfes and ftables for the harbouring and fhelter
of thy cattle, with barns and granaries for the re-
ception, and cuftody, and ftoring up thy corn
and fruits, I have made thee a fociable creature,
Zwov momrixov for the improvement of thy under-
ftanding by conference, and communication of
obfervations and experiments; for mutual help,
and afliftance, and defence; build thee large
towns and cities, with ftraight and well paved
ftreets, and elegant rows of houfcs, adorned with
magnificent temples for my honour and worthip,
with beautiful palaces for thy princes and grandees
with ftately halls for publick meetings of the ci-
tizens and their feveral companics, and the fef-
fions of the court of judicature; befides publick
porticos and aquedults. I have implanted in thy
nature a defire of feeing ftrange and foreign, and
finding out, unknown countries, for the improve=
ment and advance of thy knowledge in geogra=-
phy, by obferving the bays, and creeks, and ha-
vens, and promontories, the out-lets of rivers
the fituation of the maritine towns and cities,
the longitude and latitude, &c. of thofe  placess
In politicks, by noting their government, their
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manners, laws and cuftoms, their diet and me-
dicines, their trade and manufaétures, their hou-
fes and buildings, their exercifes and fports; &e.
In phyfiology, or natural hiftory, by fearching
out their natural rarities, the produétions both
of land and water; what f{pecies of animals,
plants, and minerals, of fruits and drugs are to
be found here, what commodities for bartering
and permutation, whereby thou mayelt be enabled
to make large additions to natural hiftory, to ads
vance thofe other fciences, and to benefit and en=
rich thy country by increafe of its trade, and mers
chandize. 1 have given thee timber and iron to
build the hulls of fthips, tall trees for mafts, flax
and hemp for fails, cables, and cordage, for rig-
ging. I have armed thee with courage and hardis
neis to attempt the feas, and traverfe the fpacious
plains of that liquid element. I have aflifted thee
with a compafs, to direct thy courfe when thou
thalt be out of all ken of land, and have nothing in
view but tky and water. Go thither for the purpofes
before-mentioned, and bring home what may be ufe-
ful and beneficial to thy country in general, or thy-
felf in particular.”

I perfuade myfelf, that the bountiful and gra-
cious Author of man’s being and faculties, and all
things ele, delights in the beauty of his creation,
and is well pleafed with the induftry of man, in a-
dorning the earth with beautiful cities and caftles;
with pleafant villages and country-houfes; with
regular gardens and orchards, and plantations of
all forts of fhrubs, and herbs, and fruits, for
meat, medicine, or moderate delight; with fhady
woods and - groves, and walks fet with rows of
clegant trees; with paflures cloathed with flicks,
and vallies covered with corn, and meadows burthen-
ed with grals and whatever clfe differenceth a
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civil and well cultivated region, from a barren and
defolate wildernefs. _ :

If a country thus planted and adorned, thus po-
lithed and civilized, thus improved to the height
by all manncr of culture for the fupport and fuf-
tenance, and conveni¢nt entertainment of innume-
rable multitudes of people, be not to be preferred
before a barbarous and inhofpitable Scythia, with-
out houfes, without plantations, without corn-fields
and vineyards, where the roving herds of the fa-
vage and truculent inhabitants transfer themlfelves
from place to place in waggons, as they can find

~ pafture and forage for their cattle,j and live upon
milk, and flefh roafted in the fun, at the pomels of
their faddles ; or a rude and unpolithed America,
peopled with flothful and naked Indians, inftead of
well-buile houfes, living in pitiful huts and ca-
bins, made of poles fet end-ways; then furely the
brute beafis condition, and manner of living, to
which, what we have mentioned doth ncarly ap-
proach, is to be efteemed better than man’s, and wit

~ and reafon was in vain beftowed on him.

Laftly, I might draw an argument of the admi=
rable art and {kill of the Creator and compofer
of them; from the incredible fmallnefs of fome of
thofe natural and enlivened machines, the body of
animals. :

Any work of art of extraordinary finenefs and
fubtlety, be it but a {mall engine dr movement, or
"a curious carved or turned work of ivory or metals,
fuch as thofe cups turped of ivory by Ofwaldus
Nerlinger of Suevia, mentioned by Joan. Taber,
in his expofitions of Recchus his Mexican animals,
which all had the perfeét form of cups, and were
gilt with a golden border about the brim, of that
wonderful {mallnefs, that Faber himfelf put a
thoufand of them into an excavated pepper corns

@nd when he was weary of the work, and yet had
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wholly given up to the ftudy of thefe, what is it
but Pygmalion’s frenzy, to fall in love with a
pi¢turé or image? As for oratory, which is the
belt fkill about words, that hath by fome wife
men beéen efteemed but a voluntary art, like to
cookéry, which {poils wholefome meats, and helps
unwholefome, by the variety of fauces, ferving
more to the pleafure of taflc, than the-health of
the body. | e S ' ;
" It may be (for ought I know, and as fome di-
vines have thought) part of our bufinefs and em-
ployment in eternity, to contemplate the works
of God, and to give him the glory of his wildom,
power, and goodnefs, manifefted in the creation
of them. I am fure it is part of the bufinefs of a
Sabbath day, and the Sabbath is a type of that .
“eternal reft; for the Sabbath feems to have been
firfl inftituted for a commemoration of the works of
the creation, from which God is faid to have refted
“upon the feventh day. Selrei: RS '
It is not likely that eternal life {hall be a torpid
and unactive ftate, or that it fhall confift only in
an uninterrupted and endlefs alt of love; the o-
"ther faculties fhall be employed as well as the will,
“in aions fuitable to and perfecjive of their natures,
efpecially the underftanding, thg fupreme faculty
"of the foul, which chiefly differencech us from
brute beafts, and makes us capable of virtue and
vice, of rewards and punifhments, {hall be bufied
"and employed in contemplating the works of &od,
“and obferving the divinc art and- wildom, mani-
fefted in the firiCture and compofition of them ;
and refleGting upon their great Architect the praife
“and glory due to him. Then fhall we clearly “fee,
to our great {atisfaction and admiration, the ends
and ufes of thefe things, which here were eithed
too fubtile for us to penetrale and difcover, or tos
“remote and unacceffible for us to come to any dif-
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¢ come, when we fhall be quite forgotten, no me=-
L mory of us remaining. "l'he world weuld be a pi-
¢ ‘titul {mall thing indeed, if it did not contain e«
¢¢ nough for the inquiries of the whole world.”  Yet
and again, Epift. 04. Multum adbuc reflat operis,
multumque reftabit; nec ulli nato poft mille faccula
praecludetur occafio aliquid adbuc adjicienai. ¢ Much
s¢ work fiill remains, and much will remainj nei-
¢ ther to him that fhall be born after a thoufand a-
 ges, will matter be wanting for new additions to
¢ what hath already been invented.” Much might
be done, would we but endeavour, and nothing is
infuperable to pains and patience. 1 know that a
new ftudy at firft feems very valt, intricate, and dif-
ficult ; but after a little refolution and progrefs, af-
‘ter a2 man becomes a little acquainted, as 1 may fo
fay, with it, his underflanding is wondertully clear-
‘ed up and enlarged, the difficulties vanifh, and the
“thing grows eafy and familiar. And for our encou-
‘yagement in this fludy, obferve what the Pfalmift
faith, Plal. cxi. 2. The works of the Lord are great,
Sfought out of all them that havé pleafure therein.
Which, though it be principally fpoken of the
works of providence, yet may as well be verified of
the works of the creation. [ am forry to fee fo
little account made of real experimental philofophy
“in this * univerfity ; and that thofe ingenious {ci-
ences of the mathematics are fo miuch negleted
by us; and therefore do earneltly exhort'thofe that
‘are young, efpecially gentleinen, ro {et upon thefe
ftudies, and take fome pains in them. Théy may
“poflibly invent fomething of. eminent ufe and advan-
tage to the world ; and on fuch difcovery would a-
‘bundantly compenfate the expence and travel of one
‘man’s whole life. However, it is enough to maintain
"and continue what is already invented : neither: do
I fee what more ingenious and manly employment

.

~ * Cambridge, where the author lived at the firft writing
ef this, - )
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minumgue caufa factus eft : quaeque in eo funt om=
nia ea parata ad frullum hominum et inventa funt.
But though this be vulgarly received, yet wife men
now a days think otherwife. Mr More affirms,*
¢ That creatures are made to enjoy themfelves, as
¢ well as to ferve us; and that it is a grofs piece of
¢¢ ignorance and rufticity to think otherwife.” And
in another place: ¢ This comes only out of pride
¢ and ignorance, or a haughty prefumption; be=
¢ caufe we are encouraged to believe, and in fome
¢ fenfe all things are made for man, therefore to think
¢ that they are not at all made for themfelves. But
¢ he that pronounceth this, is ignorant of the nature
¢ of man, and the knowledge of things ; For if a good
“ man be merciful to his beaft, then furely a good
¢ God is bountiful and benign, and takes pleafure
€ that all his creatures enjoy themfelves, that have
life and fenfe, and are capable of enjoyment.”
Thofe philofophers indeed, who hold man to be
the only creature in this fublunary world endued
with fenfe and perception, and that all other ani-
mals arc mere machines or puppets, have fome rea-
fon to think that all things here below were made
for man. But this opinion feems to me too mean,
and unworthy the majefty, wildom, and power of
God : nor can it well confift with his veracity, in-
ftead of a multitude of noble creatures, endued with
life and fenfe, and {pontaneous motion, as all man=
kind till of late years believed, and none ever doubt-
ed of) fo that it feems we are naturally made to think
"fo) to have ftocked the earth with divers fets of
autemata, without all fenfe and perception, being
wholly adted from without, by the impulle of extern
al obje(is.

But be this fo, there are infinite other creatures
without this earth, which no confiderate man can
th,mk were made only for man, and have no other
- . ¥ Antid. Atheifm, L 2. ¢ i1,

U
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ufe. For my part I cannot believe, that all things in
the world were fo made for man, that they have no
other ufe. |
For it feems to me highly abfurd and unreafon-
able, to think, that bodies of fuch valt mignitude
as the fixed ftars, were only made to twinkle to us;
nay, a multitude of them there are, that do not
fo much as twinkle, being either by reafon of their
diftance or of their {malinefs altogether invifible
to the ‘'naked cye, and only difcoverable by a tele=
fcope; and it is likely, perfeéter tclefcopes than
we yet have, may bring to light many more; and
who knows, how many lie out of the ken of the
beft telefcope that can poflibly be made? And, I
believe, there are many {pecies in nature, even im
‘this fublunary world, which were never yet taken
notice of by man, and confequently of no ufe te
him, which yer we are not to think were created
in vainj but may be found out by, and of ufe
to, thofe who fhall live after us in future ages.
But though in this fenfe it be not true, that all
things were made for man; yet, thus far it is
that all the creatures in the world may be {fome
way or other ufeful-to us, at leaft to exercife our
wits and underftandings, in confidering and con=
templating of them, and to afford us fubject of
admiring and glorifying their and our Maker.
Secing then, we do believe, and aflert, that all
things were in fome fenfe made for us, we are
thercby obliged to make ufe of them for thofe
purpoles for which they ferve us, elfe we frul-
trate this end of their creation. Now fome of
them ferve only to exercife our minds: many 0=
thers there be, which might probably ferve us to
good purpofe, whofe wufes are not dilcovered,
nor are they ever like to be, without pains and
induftry. [rue it is, many of the greateft in~
ventions have been accidentally frumbled up-
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upon; but not by men fupine and carelefs, but
bufy and inquifitive. Some reproach methinks
it is to learned men, that there thould be {o ma-
ny animals in the world, whofe outward fhape
is not yet taken notice of, or defcribed, much lefs
their way of generation, food, manners, ufes, ob-
ferved. :

The fcripture, Pfalm cxlviii calls upon the fun,
moon, and flars, fire and hail, fnow and vapour,
flormy winds and tempefls, mountains and all hills,
fruitful trees, and all cedars, beafls and all cattic, |
creeping things and flying fowl, &c. 1o praife the
Lord. How can that be? can fenfelefs and inani-
mate things praife God ? fuch as are the fun, and
moon, and ftars. And although beafts be advan=
ced higher to fome degree of {enfe and perception ;
yet being void of reafon and underitanding. they
know nothing of the caufes of things, or of the
author and maker of themfelves, and other crea-
tures. Al that they are capable of doing, in re-
ference to the praifing of God, is (as I faid before)
by affording matter, or fubject, of prailing him,
to rational and intelligent beings. So the Plalmilt,
Plalm xix. 1. The heavens declare the glory of God,
and the firmament fheweth his bandy-work. And
therefore the Pfalmift, when he calls upon fun,
and moon, and ftars, to praife God, doth in c¢l:&
call upon men and angels, and other rational bew
ings, to confider thofe great efitcts of the divine
power and wifdom, their valt dimenfions, their res
gular motions and periods, their admirable difpo~
fition and order, their eminent ends and ufes in il=
Juminating and enlivening the planets, and other
bodies about them, and their inhabitauts, by their
comfortable and cherithing light, heat and influen~
ces, and to give God the glory of his power, in
making fuch great and illuftrious bodies, and of
his wildom and goodaefs in {o plicing and ilpof-
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ing of them, fo moving them regularly and con-
ftantly, without clathing or interfering one with
another, and enduing them with fuch excellent
virtues and properties, as to render them fo fer-
viceable and beneficial to man, and all other crea-
tures about them,

The like may be faid of fire, hail, fnow, and
other elements and meteors, of trees, and other
vegetables, of beafts, birds, infects, and all animals,
when they are commanded to praife God, which
they cannot do by themfelves; man is commanded
to confider them particularly, to obferve and take
notice .of their curious firucture, ends, and ufes,
and give God the praife of his wifdom, and other
attributes therein manifefted.

~And therefore thofe who have leifure, opportu-
nity, and abilities, to contemplate and confider any
of thefe creatures, if they do it not, do as it were
rob God of fome part of his glory, in negleting
or flighting fo eminent a fubjet of it, and wherein
they might have dilcovered fo much art, wifdom,
and contrivance.

And it is particularly remarkable, that the di-
vine author of this plalm, amongft other crea-
tures, calls upon infects alfo to praife God ; which
1s as much as to fay, ye fons of men, negleét none
of his works, thofe which feem moft vile and con-
temptible : there is praife belongs to him for them.
Think not that any thing he hath vouchfafed to
create, is unworthy of thy cognizance, to be flighted
by thee. It is pride and arrogance, or ignorance
and folly, in thce fo to think. There is a greater
depth of art and {kill in the firuture of the mean-
eft infect, than thou art able for to fathom, or com-
prehend.

The wifdom, art, and power of Almighty God,
fhines forth as vifibly in the ftruéture of the bo-
dy of the minuteft infet, as in that of a horfe,
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or elephant: therefore God is faid to be, Miximus
in minimis. We men eiteem 1t a more difficult
matter, and of greater art and curiofity, to frame
a {mall watch, than a large clock; and no man
blames him who fpent his whole time in the con-
fideration of the nature and works of a bee, or
thinks his fubje&t was too narrow. Let us not
then eftcem any thing contemptible, or inconfi-
derable, of below our notice taking: for this is to
derogate from the wifdom and art of the Creator,
and to confefs ourfelves unworthy of thofe endow=
ments of knowledge and underftanding which he
hath beftowed on us. Do we praife Daedalus, and,
Architas, and Hero, and Callicrates, and Albertus.
Magnus and many others, which I might men-
tion, for their cunning in inventing, and dexterity.
in framing and compofing a few dead engines, or
movements, and fhall we not admire and magnify
the great Anuwpyss Kocws, Former of the world, who
hath made fo many, yea, I may fay innumerable,
rare picces, and thofe too not dead oncs, fuch as
ceafe prefently to” move fo foon as the {pring is
down; but all living and themfelves performing
their own motions, and thofe fo intricate and va-
rious, and requiring fuch a multtude of parts and
fubordinate machines, that it is incomprehenfible
what art, and 1kill and induftry, muft be employed i
the framing of one of them ¢

I have already noted out of Dr Hook that tg
‘the performance of every mufcular motion, at leaft in
greater animals, there are not fewer diftint parts cons
cerned, than many millions of millions,

Further, from the confideration of our own
{mallnefs and inconfiderablenels, mn refpect of the
greatnefs and fplendor of thofe glorious heaven-
ly bodies, the {fun, moon, and ftars, to which our
bodies bear no proportion at all either in mag-
pitude, or luftre; iet us with the h{)f}v pfainﬂfk
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raife up our hearts to magnify the goodnefs of
God towards us in taking fuch notice of us, and
making fuch provifion for us, and advancing us
fo highly above all his works, Pfalm viii.

““ When I confider the heavens, the work of
¢ thy fingers, the moon and the ftars which thou
¢ haft ordained ; what is man that thou art mind-
¢ ful of him, and the fon of man that thou vifiteft
¢ him? for thou haft made him a little lower
¢ than the angels, and haft crowned him with glo-
¢ ry and honour, &ec.. .

But it may be objected, that God Almighty was
not {o {elfith and defirous of glory, as to make the
world, and all the creatures therein, only for his
own honour, and to be praifed by man. To af-
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fert this, were, in Des Cartes’s opinion, an abfurd

and childith thing, and a refembling of God w0 a
proud man. Itis more worthy the Dcity, to at-
tribute the creation of the world, to the exunda-
tion and overflowing of his tranfcendent and in-
finite goodnefs, which is of its own nature, and
in the very notion of it, moft free, diffufive, and
communicative.

'To this I thall anfwer in two words; Firft,; The
teftimony of fcripture makes God in all his ac-
tions to intend and defign his own glory, mainly,
Prov. xvi, 4. God made all things for himfelf,
How ! for himfelf 7 He hath no need of them : he’
hath no ufe of them, No, he made them for the
manifeftation of his power, wifdom, and goodnefs,
and that he might receive from the creatures
that were able to take notice thereof, his tribute
of praife, Pfal. 1. 14. Offer unto God thankfgiving.
» And in the next verfe, / will deliver the, and theu
Sbalt plorify me And again in the laft verfe,
“ Whofo cffereth praife, glorifieth me ;" {o praife

is called a facrifice, and the calves of the lips, -
Hof. xiv. 2. Ifa. xli. 8. d am the Lord, that is

e e
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my name, and my glory will Inot give to another,
Ifa. xlviii. 11. dnd 1 will not give my glory to an~
other. The fcripture calls upon the heavens, and
earth, and {un and moon, and ftars, and all other
creatures, to praife the Lord ; that is, by the mouth
of man, (as I thewed before) who is hereby required
to take notice of all thefe creatures, and to admire
and praife the power, wildom, and goodnefs of God,
manifefted in the creation' and  defignations of
them.

Secondly, It is moft reafonable that God Almigh=
ty thould intend his own glory : for he being infis
nite in all excellencies and perfcétions, and inde-
pendent upon any other being; nothing can be
faid or thought of him too great, and which he may
not juftly challenge as his due; nay, he cannot think
too highly of himfelf, his other attributes being
adequate to his underftanding : {o that, though his
underftanding be infinite, yet he underftands no more
than his power can effet, becaufe that is infinite alfo.
And therefore it is fit and reafonable, that he fhould
own and accept the creatures acknowledgments and
celebrations of thofe virtues and perfections, which he
hath not received of any other, but pofletleth eter-
" nally and originally of himfelf. And indeed, (with
severence, be it {poken) what elfe can we imagine the
ever-bleffed Deity to delight and take complacency in
“for ever, but his own infinite excellencies and perfec=
tions, and the manifeftations and elfelts of them, the
works of the creation, and the facrifices of praife and
thanks offered up by fuch of his creatures as are ca-
~ pable of confidering thofe works and difcerning the
traces and footiteps of his power and wifdom appear-
ing in the formation of them ; and moreover, whofe
bounden duty it is fo to do? The reafon why man
ought not to admire himfelf, to {eck his own glory,
is, becaufe he is a dependent creature, and hath no-
thing but what he hath received ; and not only de-
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its own poles, and in the ecliptic, is now the re-
ceived opinion of the moft learned and fkilful ma-
thematicians. To prove the diurnal motion of it
upon its poles, I neced produce no other argument
than, Firft, The vaft difproportion in refpeét of
~magnirude, ‘that is between the earth and the
heavens, and the great unlikelihood that fuch an in-
finite number of valt bodies fhould move about {o
inconfiderable a {pot as the earth, which in cam-
parifon with them, by the concurrent futfrages of
mathematicians of both perfualions, is a mere point,
that is, next to nothing. Secondly, The immenfe
and incredible celerity of the motion of the heaven-
ly bodies in the ancient hypothefis  Thirdly, Of its
annval motion in the ecliptic, the ftations and
retrogradations of the {uperior planets, are a con-
vincing argument, there being a clear and facile
account thereof to be given from the mere motion
of the earth in the ecliptic ; whereas in the old
hypothefis no account can be given, but by the
unreafonable fiction of epicycles, and contrary mo-
tions ; add herero, the great unlikelihood of fuch an
enormous epicycle as Venus muit defcribe about
the fun, not under the fun, as the old aftronomers
fancied. About thg fun, 1f{ay, as appears by its be-
ing hid or eclipfed by 1t, and by its feveral phafes,
like the moon So that whofoever doth clearly un-
derftand both hypothefes, cannot, 1 perfuade my-
{cif, adhere to the old, and rejet the new, with-
out doing fome violence to his faculties. _
~ Againft this opinion lie two obje&tions, Firft,
That it is contrary to fenfe, and the common opi-
pion and belief of mankind. Seccondly, That it
feemeth contrary to fome expreflions in fcripture.
To the firft 1 anfwer, that our fenfes are {fome=
times miftaken, and what appears to them is not
always in reality o as it appears. For example:
The f{un, or moon, appear no bigger, at moft,
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ble this way and that way as it happens, or at leaft,
very varioufly and intricately ; And you cannot but
anf{wer me, it is better to have it lteady and paral-
lel; for in this lies the neceffary foundation of the
art of navigation and dialling. For that fteady
ftream of particles, which is fuppofed to keep the
axis of the earth parallel to itfelf, affords the ma-
riner both his cynofura, and his compafs. The
Joad-ftone and the load-ftar depend both upon
this. The load-ftone, as I could demonflrate,
were it not too great a digrefhion ; and the load-
flar, becaufe that which keeps the axis parallel to
itlelf, makes each of the poles conftantly refpect
fuch a point in the heavens; as for example, the
north-pole to point almoft directly to that which
we call the pole-fiar, And befides, dialling could
not be at all without this ficadinefs of the axis.
But both thefe arts are pleafant, and one efpecial-
ly of mighty importance to mankind. For thus
ghere is an orderly meafuring of our time for af=
fairs at home, and an opportunity of tratlick abroad,
with the moft remote nations of the world, and {o
there is a mutual fupply of the feveral commodities
of all countries, befides the enlarging our under-
flandings by fo ample experience we get both of men
and things. Wherefore if we were rationally to con-
falt, whether the axis of the carth were better be
held {teady and parallel to itfelf, or left at random,
we would conclude it ought to be fteady, and {o we
find it de faflo, though the earth move Hoating 10 the
liquid heavens. So that appealing to our own facul-
ties we are to affirm, that the conftant direction. of
the axis of the ecarth was eftabliihed by a principle of
wifdom and council. .

- Again, Thera being feveral poltures of this fiea-
dy diretion of the axis ‘of the carth, viz, either
perpendicular to a plane, going through the centre
of tite fun, or co-in¢ident,’ or inclining, 1 demand

¢ a
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which of all thefe reafon and knowledge would
make choice of ? Not of a perpendicular pofture 3
for fo both the pleafant varicty, and great conve-
nience of fummer and winter, {pring and autumn,
would be loft, and for want of acceilion of the fun,
thefe parts of the earth, which now bring forth
fruits and are habitable, would be in an incapacity
of ever bringing forth any; fith then, the heat
could never be greater than now itis at our roth
of March, or the 11th of September, and therefore
not {ufficient to bring their fruits and grain to ma=
turity, and confequently could entertain no inhabi-
tants ; and thofe parts that the full heat of the fun
could reach, he plying them dlways alike without
any annual receflion, or intermiffion, would at laft
grow tired, or exhaufted, or be wholly dried up,
and want moifture, the fun diflipating and cafting
off the clouds northwards and f{outhwards. Befides
we obferve that an orderly viciflitude of things, doth
much more gratify the contemplative property in
man. .

And now in the fecond place, neither would rea-
fon make choice of a co-incident pofition. For if
the axis thus lay in a plain that goeth through the
centre of the fun, the ecliptick would like a co-
lure, or one of the meridians, pafs through the
poles of the earth, which would put the inhabi=
tants of the world into a pitiful condition. For
they that efcape beft in the temperate zone, would
be accloyed with long nights very tedious, no lefs
than forty days, and thofe that now never have
their night above twenty-four hours, as Friefland,
Iceland, the furtheft parts of Ruflia and Norway
would be deprived of the fun, above an hundred
and thirty days together. Ourfelves in England,
and the reft of the fame clime would be clofed up
in darknefs no lefs than a hundred, or eighty.
days; and fo proportionable of the reft, both in
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and out of the temperate Zones. And as for fum-
‘mer and winter, though thofe viciflitudes would
be, yet it could not but caufe raging difeafes, to
have thﬂ fun ftay fo long, defcribing his little circles
fo near the poles, and lying fo hot on the inhabi-
‘tants, that had been in fo long extremity of dark-
nefs and cold before.

It remains therefore, that the pofture of the axis
of the earth- be inclining, not perpendicular, not
co-incident, to the fore-mentioned plane. And
verily, it is not only inclining, but in fo fit a
;pmpmtmn, and there can be no fitter imagined
to make it, to the utmoflt capacity, as well plea-
fant as habitables For though the courfe of the
fun be curbed between the tropicks, yet are not
thofe parts diretly fubjeét to his perpendicu-
lar beams, ecither uninhabitable, or extremely
hot, as the antients fancied : by the teltimony
of travellers, and particularly Sir Walter Rawleigh,
the parts under and ncar the line, being as fruit-
ful and pleafant, and fit to make a paradile of, as
any in the world. And that they are as fuit-
able to the nature of man, and as convenient to
live in, appears from the longevity of the natives;
‘as for inftance, the Ethiopes, called by the anti
ents Maxpo€ios, but efpecially in the Draifilians in
America; the ordinary term of whofe life is a
hundred years, as is fet down by Pifo, a learned
phyfician of Holland, who travelled thither on pur=
pole to augment natural knowledge, but efpeci-
ally what related to phyficki And reafonable it is
that this fhould be fo; for neither doth the {un lie
long upon them, their day being but twelve
“hours, and their night as long, to cool and refrefh
them: and befides, they have frequent fhowers,
and conftant breezes, or freth gales of wind from
the Eaft. It was the opinion of Afclepiades, as
-'Piutarch reppu.s, that- gr:_?:rally the inhabitants of
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cold countries are longer-lived than thofe of hot,
becaufe the cold keeps in the narural heat, as it
were locking up the pores to prevent its evapo=
ration ; whereas in hot regions the heat is cafily
diffipated, the pores being large and open to give it
way. Which opinion, becaufe I find fome learn-
ed men f{till to adhere to, 1 thall produce fome fur-
ther inftances of Monfieur Rochefort’s hiftory of
the Antilles iflands, to confirm the contrary, and
to fhew how often and eafily we may be deceived,
if we truft to our own ratiocinations, how plaufible
foever, and confult not experience.

The ordinary life (faith he) of our Caribbeans
is an hundred a.nd fifty years long, and fometiines
more. There were: fome among them not long
fince living, who remembered: to hawve feen the firft
Spaniards that boarded America, who we may
thence conclude, lived to be at leaft 160 years old

The Hollanders who traffick in the Molucca
Mlands, aflure us, that the ordinary term of life of
the natives there is one hnndred and thirty years.

Vincent le Blanc tells us, that in Sumatra, Java,'
and the necighbouring iflands, the life of the in-
habitants is extended to 140 years, and that in the
realm of Cafluby it reaches r1go. Francis Pirara
promotes the life of the Brafilians beyond rthe
term we have fet it, ». g. to 160 years, or more, and
fays that in Florida and Jucaran there are men
fmmd who pafs that age. And it is faid, that the
French in Laudonier’s voyage into Florida, anno
1:64, faw a certain, old man, who affirmed hima-
{elf to be three hundred years old, and the father
of five generations ;. and well he might be of double |
that number. *

Laftly, Mapheous reports, that a certain Benga.
life vaunted himfelf to be 335 years old. So far
Monfieur Rochefort. Indeed thefe two laft inftan-

ces, being perchance fingular and: cxtraordinary,

e
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do not prove the point; for even among us, where
the ordinary term of life is about threefcore and
ten, or fourfcore, there occur fome rare inftances
of perfons, who have lived 130, 140, 150 years and
more. But the other teftemonics being general,
prove it, beyond <contradition ; neither yet is the
thing itfelf improbable 3 for there being not fo great
inequality of weather in thofe hot couniriesy as
there is in cold, the body is kept in a more equal
temper, and not having f{uch frequent fhocks, as
are occafioned by fuch air, and often changes, and
that from one extreme to another, halds out much
longer. So we fee inficm and crazy perfons, when
they come to be fo weak as to be fixed to their
‘beds, hold out many years, fome I have heaad of,
that have lain bed rid 20 years; becaufe in the bed
they are always kept in an almoft equal temper of
heat, who, had they been expofed to the excefles of
heat and cold, would not probably have furvived
one. .

~ Seceing then, this beft pofture which our reafon
could make choice of, we fee really eftablithed in
nature, we cannot but acknowledge it to be the if=
fue of wifdom, counfel, and providence. More=
over, a further argument to evince this, is, that
though it cannot but be acknpwledged, that if the
axis of the earth were perpendicular. to the plane
of the ecliptick, her motion would be more ealy
and natural, yet notwithftanding *for the convenien-
cies fore-mentioned, we fee it is made in an inclining
pofture.

Another very confiderable, and heretofore un-
obferved convenience of this inclination of the
earth’s axis, Mr Keill affords us in his Examination of
Dr Burnets Theory of the earth, p. 6y.

There is, faith he, one more [befides what he
had mentioned before] confiderable advantage,
which we reap by the prefent pofition of the carth
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{fo the north and fouth parts would be relieved, and
not expofed to fo extreme cold, and thereby render-
ed uninhabitable, as now they are. |

To this I anfwer, that this would be more incon-
yenient to the inhabitants of the earth in general,
and yet would afford the north and {fouth parts
but little more comfort; for then as much as the
diftances between the [ropicks were enlarged, fo
much would alfo the Artick and Antartick circles
be enlarged too 5 and {o-we here in England, and
fo on northerly, fhould not have that grateful and
ufeful fucceflion of day and night, but proporti-
onably to the fun’s coming towards us, {o would
our days be of more than twenty-four hours
length; and according to his recefs in winter, our.
nights proportionable ; which how great an incon-
venience it would be, is eafily feen: Whereas now
_the whole latitude of the earth, which hath at any
time above twenty-four hours day, and twenty-
four hours night, is little and inconfiderable in
comparifon of the whole bulk, as lying near the
Poles; and yet neither is that part altogether un=-
wfeful, for in the waters there live fithes, which
ellfewhere are not obvious; {o we know the chicf
' whale-fifhing is in Greenland) yea, and not only
fith, but great varicty of water fowl, both whole
and cloven footed, frequent the waters, and feed
there, breeding alfo on the cliils by the fea-fide, as
they do with us; the figures and defcriptions of
great many whereof are given us by Martin in his
voyage to Spitzberg, or Greenland ; and on the land
bears and foxes, and deer, in the moft northérly coun-
_ try'that was ever yet touched; and doubtlefs, if we
fhall difcover further to the very North Pole, we
thall find all that traét not to be vain, ufelefs or un-
‘occupied. i o '

Thirdly, The third and laft thing I propofed
was, the conftitution and confiftency of the paris
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of the earth  And firft, admirable it is that the

waters fhould be gathered together into fuch great
conceptacula, and the dry land appear; and th ugh
we had not becn affured thereof by divine revela-
tion, we could not in reifon but have thought fuch

a divifion and feparation to have been the work

of Omnipotency, and infinite Wifdom and Good-
nefs;  for in this condition the water nourilhes
and maintains innumerable multicudes of various
kinds of fithes, and the dry land fupports and
fecds as great variety of plants and animals, which
have their firm footing and habiration ; whereas
had all been earth, all the fpecies of fithes had
been loft, and all thofe commodities which the
water affords us; or all water there had been no
living for plants; or terreftrial animals, or man
himfelf, and all the beauty, glory and variety of
this inferior world had been gone, nothing being
to be *fecen, but one uniform dark body of water;
or had all been mixed and made up of water and
carth into one body of mud and mire, as one
would think fhould be moft natural; for why fuch
a feparation as at prefent we find fhould be made,
no account can be given but providence; I fay,
had all this globe been mire or mnd, then could
there have been no poflibility for any animals at all
to have lived, excepting fome few, and thofe very
dull and inferior ones too  ‘[hat therefore the earth
thould be made thus, and not only fo, but with fo
great variety of parts, as mountains, plains, val-

lies, fand, gravel, lime, {tone, clay, marble,

argilla, &c. which are fo dele@able and pleafant
and likewife fo ufeful and eonvenient for the breed-
ing and living of various plants and animals, fome
affelting mountains, fome plains, fome vallies,
fome watery places, fome fhade, fome fun, fome
clay, fome {and, fome gravel, &c, That the
earth fhould be fo figured as to have mountains in

-
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the mid-land parts, abounding with fpringe of wa=-
ter, pouring down ftreams and rivers for the ne-
ceffities and conveniencies of the inhabitants of the
lower countries, and that the levels and plains
fhould be formed with fo eafy a declivity as to caift
off the water, and yet not render travelling or
tillage very difficult or laborious; thefe things, I
fay, muft needs be the refult of counfel, wifdom,
and defign ; efpecially when (as I faid before) not
that way which feems more facile and obvious to
chance is chofen, bur that which is more difficule
and hard to be traced, when it is moft convenient
and proper for thofe nobler ends and defigns which
were intended by its wife Creator and governor.
Add to all this, that the whole dry land is, for the
molt part, covered over with a lovely carpet of
green grafs, and other herbs, of a colour not
only moft grateful and agreeable, but moft ufeful
“and falutary to the eye; and this alfo decked and
adorned with great variety of flowers of beautiful
colours and figures, and of moft pleafunt and fra-
grant odours, for the refrefhment of our f{pirits
and our innocent delight ; as alfo with beautiful
fhrubs and ftately trees, affording us not only plea=
fant and nourifhing fruits, many liquors, drugs,
and good medicines, but timber, and utenfils for
all forts of trades and the conveniencies of manj
out of many thoufands, of which we will only juft
name a few, left we thould be tedious and too bulky.

Firft, The cocoa, or cocker-nut tree, that {fup-
plies the Indians with almoft whatever they ftand
in need of, as bread, water, wine, vinegar, bran-
dy, milk, oil, honey, fugar, needles, thread,
linen, clothes, cups, {poons, befoms, bafkets, pa-
per, malts for fhips, {ails, cordage, nails, coverings
for their houfes, &c. which may be feen art large in
the many printed relations of voyages and travels
to the Eaft-Indies, but meft faithfully in the Hors
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¢ moft parts of the fpreading leaves, which have
¢¢ channels in them, conveying it down to the cif=
¢ tern where it is kept, as in a bottle, the leaves,
% after they are fwelled out like a bulbous root
¢ o make the bottle, bending inward, or coming
¢ again clofe to the ftalk, by that means hindering
¢ the evaporation of the water, by the heat of the
¢ fun beams.
¢ In the mountanious, as well as the dry low
¢ woods, in fcarcity of water, this refervatory is
% not only nececeflary and fuflicient for the nourith-
¢ men: of the plant itfclf, but likewife is very ufe-
¢ ful to men, birds, and all forts of infects, whither
¢ in fcarcity of water they come in troops, and fel-
 dom go away without refrefhment. |
& Captain Dampier, in his voyages, Vol. 1L of
« Campeche, tells us, that thefe bafins made of the
¢ Jeaves of the wild-pine, will hold a pint and half,
¢« or a quart of water, and that when they find
¢ thefe pines, they ftick their knives into the
¢ leaves juft above the roots, and that lcts out
 the water, which they catch in their hats, as
¢ (faith he) I hve done many times to my great
€ pelicf.” * -
Fourthly, The cinnamon tree of Ceylon, in
whofe parts there is a wonderful diverfity; out
of the root they get a fort of camphire, and its
oil 5 out of the bark of the trunk, the true oil
of cinnamon; from the leaves, an oil like that of
cloves 3 out of the fruit, a juniepr oil, mith a mix-
ture of thofe of cinnamon and cloves; befides,
they boil the berries into a fort of wax, out of
which they make candles, plaifters, unguents.
Here we may take notice of the candle trees of
the Weft Indies, out of whofe. fruit boiled to a
thick fat confiftence, are made very good ben=
dl¢s, many of which havé been lately diftributed

5
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by  that moft ingenious merchant,» Mr  Charles
Dubois

. Fifthly, The fountains, or dropping trees,’ in
the ifles of Ferro, St Thomas, and in Guines,
which ferve the inhabitants inftead of rain, and
freth fprings: my honoured friend, Dr Tancred
Robinfon, in a late letter to me, is not of Voflius’s

e,

2 #
e rmms o S

opinion, that thefe trees are of the farulaccous

kind, becaufe he obferves, that by the defcrip-

tions of eye wimefles, and by the dried fample

fent by Palidanus to the Duke of Wirtenberg,
the leaves are quite different from thole of Fe-
rula’s, coming nearer to the Se/els Ethiopicum Sa-
licis vel Periclymeni folis : therfore the Do&tor ra-
ther thinks them to be of the laurel kind, though
he concludes here may be many different forts of
thefe running aqueous-trees:  becaufe that phae-
nomenon does not depend upon or proceed from
any peculiarity of the plant, but rather from the
place of fituation; of which he ‘writes more at
large, in a letter printed in another difcourfe of
mioe.

Sixthly, and Laftly, We will only mention the

 pames of fome other vegetables, which, with eigh-

teen or twenty thoufand more of that kind, do ma-

nifet to mankind the illuftrious bounty and pro~

vidence of the almighty and omnifcent Creator,
towards his undeferving creatures; as the cotton-

trees, the manyoc, or cafave; the potatoc; the

Jefui's bark-tree ;5 the poppy; the rhubarb; the
fcammony ; the jalap; the coloquintida; the Chi-
pa; farfa; the ferpentaria virginiana, or {nake-

weed; the nifi, or genfeg; the pumerofe balfom, 4

and gum-trees; many of which are of late much
illuftrated by the great induftry and fkiH of
that moft difcerning botaniit, Dr Leanerd Pluke-

net. Of what great ufe all thefe, and innumer-.

“able other plants, are to mankind in the feverak
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parts of life, few or none can be ignerant s befides
the known ufes in curing difeafes, in feeding and
clothing the poor, in building, in dyeing m al} me-
chanicks there may be as many more not yet difcov-
er ed, and which may be ref erved on purpoie to
exercife the faculties beftowed on man, to find out
what is neceflary, convenient, pleafant, or profitable
o0 him. | | '

To {fum up all in brief : this terraqueous globe, we

know, is made up of two parts: '
1. A thin and fluid.
2. A firm and confiftent.

The former, called by the name of waters the
jatter of earth, or dry land. The land, being the
more denfe and heavy body, doth naturally, de-
{cend beneath the water, and occupy the lower
place; the water afcends and floats aboveit. but
we {ee thatit is mot thus: for the land, thougla
the more heavy, is forcibly and contrary to its na-
ture {o elevated, as to caft off the water, and ftand
above it, being (as the Pfalmift phrafes it) founded
upon or above the feas, and ¢ftablifbed above the
#aods, Pfalm xxiv. 2. and this in fuch manner,
that not only one fide of the globe, but on all
fides, there were probably continents and iflands,
raifed fo equally as to counterbalance one another,
the water flowing between them, and filling the
hollow and depreffed places: neither was the dry
land only raifed up, and made to appear, but fome
parts (which we call mountains) were highly ele-
vated above others, and thofe fo difpofed and fitnated
(as we have fhewn) in the mid-land parts, and 1n
continued chains running Eaft and. Weft, as to
yender all the earth habitable, a great part where~
* of otherwile would nog have been fo3 buer the T'or-
rid Zone muft indeed have been fuch a place as the
antients fancied ir, uninhabitable -fn',hesit: Let us

now confider how much betier it is tuat the dig
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land fhould be thus raifed up, and the globe di-
vided almoft equally between earth and water,
than that all its furface fhould be one uniform
and dark body of water; I fay water becaufe that
naturally occupies the fuperior place, and not
earth; for were it all water, the whole beauty of

this inferior world were gone 3 there could be no

fuch pleafant and delicious profpeéis as the ecarth
now affords us; no diftin¢tion, and grateful va-
riety of mountains and hills, plains and vallies
rivers and pools, and fountains; no fhady woods,
ftored with lofty and towering trees for timber,
lowly and more ipread ones for fhade and fruit; no
amiable verdure of herbs, befpangled with an-in-
finite variety of fpecious and fragrant flowers; for
thofe plants that grow at the bottom of the fea,
are, for the moft part, of a dull, fullen, and dirty

olive colour, and bear no ﬂuwers at all 3 inftead *

of the elegant fhapes and colours, the !ilgacity and
dﬂcilit}f of ingenious bealts and birds, the mufical
voices and accent of the aerial chorifters, there
had been nothing but mute, and ftupid, and indocile
fithes, which {eem to want the very fenle of dif-
cipline, as may be gathered from that they are not
vocal, and that there appear in them no organs of
hearing, it being alfo doubtful whether the element
they live in be capable of tranfmiuing founds; the
beft fenfe they have, ¢ven their fight, can be bur
dull and imperfe, the element of water being
femi-opaque, and refleéting a gand part of the beams
of light; the moft noble and ingenious creatures
that live there, the cetaceous kind, being near a-kin
to terreftrial animals, and hrﬂalhmg in the {fame
elcment, the open air. Had, I fay, all been
water, there had been no placc for fuch a crea-
ure as man, as we {ee there is no {uch there; there

is no bufinefs for him, po fubjet to employ his.

art .md faculties, and cunfequentlt* there could be

P At L R
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eff=¢ts of them; no fuch things as houfes and cities,
and itately edifices; as gardens and orchards, and
walks, and labyrinths, as corn-fields and vine-
yards, and the reft of thefe ornaments, wherewith
the wit and induftry of man hath embellithed the
world. s |
 Thefe are great things and worthy the care and
providence of the Creator ; which whofo confidereth,
and doth not difcern and acknowledge, muft needs
be as ftupid as the earth he goes upon. |
" But becaufe mountains have been looked upon
by fome as warts, and fuperfluous excrefcences,
of no ufe or benefit; nay, rather as figns and
proofs that the prefent earth is nothing elfe buta
heap of rubbith and ruins, I fhall reduce and de-
monfirate in particulars the great ufe, benefit, and
neceflity of them

" 1. They are of eminent ufe for the produdtion
and original of fprings and rivers: Without hills
and: mountains there could be no fuch things, or
at leaft but very few; no more than we now find
in plain and level countries, that is, fo few, that
it was never my hap to fee one; In winter time
‘indeed we might have torrents and land-floods,
and perhaps fometimes great inundations; but in
fummer nothing but fragnating water, referved in
pools and ciiterns, or drawn up out of deep wells 3
but as for a great part of the carth {all lying within
or near the tropicks) it would neither have rivers,
nor any rain at all; we thould confequently lofe
all thole conveniencies and advantages that rivers
afford us, of fithing, navigation, carriage, driv-
ing of mills, engines, and many others. This
end of mountains I find afligned by Mr Edmund
Hally, a man of great fagacity and deep infight
“into the natures and caules of things, in a dif-
courfe of his publithed in the Philofoph. Tranfalt.
Numb. 192. in thefe words: ¢ This, if we may
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¢ allow final caufes [Hardiment, the thing is clear
¢¢ pronounce boldly, without any i#fs or anrds] this ‘,:.
¢¢ feems to be one defign of the hills, that their ridge f
¢ es being placed thro’ the mid{t of their continents,
¢ might ferve as it were for alembicks, to diftil frefh
¢¢ water for the ufe of man and bea.{’c, and lhf!lr
¢ heights to give a delcent of thofe fireams; to run
¢¢ gently, like fo many veins of the m:crocuﬁn to be
¢¢ the more beneficial to the creation.’

Il. They are of great ufe for the gencration,

and convenient digging up of metals and minerals 3
- which how neceflary inftruments they are of cul-
ture and civility, I have before fhewn ; thefe we
{ee are all digged out of mountains, and 1 doubt
whether there is or can be any generation of them
in perfedtly plain and level countries ;3 but if thr:rf.‘.
be, yet could not fuch mines, without great pams
and charges, if at all, be wrought; the deifs
would be fo flown with waters (it being impof~
fible to make any addits or foughs to drain them)
that no gins or machines could fuffice to lay and
keep them dry.

III. They are ufeful to mankind in affording them ;
convenient places for habitation, and fituations of
houfes and villages, ferving as fkreens to keep off
the cold and nipping blalts of the northern and
gafterly winds, and refleting the benign and
cherifhing {un-beams, and fo rendring their habi-
tation both more comfortable and more cheary in
winter 3 and promoting the growth of herbs andr
fruit trees, ,and the maturation of their fruits in
fummer ; befides cafting off the waters, they lay
the gardens, yards, and avenues to the hnuﬂes
dry and clean, and fo as well more folitary as more
elegant; whereas houfes built in plains, unlefs |
fhaded with trees, lie blca.k, and expofed to wind
and weather, and all winter are apt to be grmvﬂuﬂy
~ annoyed with mire dud dirt, _

j
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IV, They are very ornamental to the earth,
affording pleafant and delightful profpetts, both,
1. To them that look downwards from them upon
the fubjacent countries; as they muft needs ac-
knowledge who have been but on the downs of
Suffex, and enjoyed that ravifhing profpect of the
fea on one hand, and the country far and wide
on the other. And, 2. To thofe that look upwards,
and behold them from the plains and low grounds,
which, what a refrething and pleafure it is to the
‘eye, they are beft able to judge who have lived in
the ifle of Ely, or other level countries, extending
on all fides farther than one can ken; or havebeen
out far at fea, where they can fce nothing but {ky
and water. That the mountains are pleafant ob=
jelts to behold, appears, in that the very images
‘of them, their dravghts and landfkips, are fo much
“efteemed.

V. They ferve for the production of great va-
‘viety of herbs and trees; for it is a true obferva-
tion, that mountains do -clpecially ‘abound with
dificrent fpecies of vegetables, becaufe of the
“great diverfiry of foils that are found there, every
vertex or eminency almoft affording a new kind.
Now thefe plants ferve partly for the food and fuf=
cenance of fuch animals as are proper ‘to the
“mountains, partly for medicinal ufes, the chief phy=-
fick herbs and roots, and the beft in ‘their kinds,
‘growing there; it being remarkable that the great-
ot and moft luxuriant fpecies in moit genera of
plants are natives of the mountains ; partly alfo for
the exercife and diverfion of fuch ingenious and
" induftrious perfons, as are delighted in {earching
out thefe natural rarities, and obferving the out-
ward form, growth, natures and ufcs ot each {pe-
" cies, and reflecting upon the Creator of them his
due praifes and benedictions.

VI, They ferve for the harbour, entertainment,
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and mairtenance of various animals, birds, beafts, i
and infe@s, that breed, feed, and frequent theres;
for the higheft tops and pikes of the Alps them-
felves are not deftitute of their inhabitants; the |
ibex, or ftein-buck, the rupicapra, or chamois, among -
quadrupeds ; the lagopus among birds; and I
myfelf have obferved beautiful papilios, and ftore
of other infefts, upon the tops of fome of the Al-
pine mountains, Nay, the higheft ridges of many of
thofe mountains ferve for the maintenance of
cattle for the fervice of the inhabitants of the val-
lies; the men there, leaving their wives and
younger children Dbelow, do not, without fome
difficulty, clamber up the acclivities, dragging their
kine with them, where they feed them. and milk
them, and make butter and cheefe, and do all the
dairy-work, in fuch forry hovels and fheds as they
build there to inhabit in during the fummer months ;
this [ myfelf have feen and obferved in Mount Jura,
not far from Geneva, which is high enough to retain
{now all the winter.

The fame they do alfo in the Grifons country,
which is one of the higheft parts of the Alps; tra-
velling through which, Idid not fet foot off fnow
for four days journcy, at - the latter end of
March.

VIL. Thofe long ridges and chains of lofty and
topping mountains, which run through the whole
continents Eaft and Weft, (as I have elfewhere ob-
ferved) ferve to ftop the evagation of the vapours
‘to the North and South in hot countries, conden{-
ing them, like alembick heads, into water, and
fo by a kind of external diftillation giving original
to {prings and rivers; and likewife by amaifing,
cooling, and conftipating of them, turn them into
rain ; by thofe means rendering the fervid regions:

of the Torrid Zone habitable.

ol vt
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This difcourfe concerning the ufe of mountains,
I have made ufe of in another * treatife; but be=
caufe it is proper to this place, I have (with fome
alterations and enlargements) here repeated it.

I'had almoft forgotten that ufe they are of to
~mankind, in ferving for boundaries and defences
to the territories of kingdoms and common-
wealths. -
- A fecond particular I have made choice of more
exaltly to furvey and confider, is the body of man
wherein I fhall endeavour to difcover fomething of
the wifdom and goodnefs of God: Firft, by mak-
ing fome gencral obfervations concerning the body.
Secondly, by running over and difcourfing upon its
principal parts and members. i

1. 'Then, in general, I fay, the wifdom and good-
nefs of God appears in the eret pofture of the bo-
dy of man, which is a privilege and advantage gi=
ven to man above other animals; but though this
-be fo, yet I would not have you ‘think that all the
particulars I fhall mention are proper only to the
body of man, diverfe of them agreeing to many
other creatures.. lt is not my bufinefs to confider
only the prerogatives of man above other animals,
but the endowments and perfeftions which nature
hath conferred on his body, though common to
them with him. Of this eretion of the body of
man the antients have taken notice, as a particular

gift and favour of God.

Pronaque cum fpeétent animalia caetera terram,
Os homini fublime dedit, coelumque tueri
Jullity et erecios ad fydera tollere vultus. .
- : Ovid. Metam. 1.

And before him, Tully in his fecond baok, De
&at. Deorum.
* The diffolution of the world,
" A a
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Ad hanc providentiam naturae tam diligentem
tamgue folerteni acfungi multa pojfunt, e quibus in-
telligatur quantae res huminibus.a Deoy guamque exi=
miae tributae funt, qui primum eos humo excitatos,
celfos et ereflos conflituit, ut Deorum cognitionene
eoelum intuentes capere poffent. Sunt enim e terra
bomines, noa ut incelae atque habitatores, fed quaft
fpeElatores [uperarum rerum atque coeleffium, qua=
rum fpeftaculum ad nullum aliud genus animantium
pertinet.

Man being the only creature in this fublunary
~world made to contemplate heaven, it was conve-
nient that he fhould have fuch a figure, or fitus of
the parts of his body, that he might conveniently
look upwards. But to fay the truth in this refpect
of contemplating the heavens, or looking upwards, k
do not fee what advantage a man hath by this erec-
tion, above other animals, the faces of moft of them
being more fupine than ours, which-are only perpen-
dicular to the horizon, whereas fome of theirs {tand
reclining ; but yet two or three other advantages we
have of this eretion, which I fhall here mention..

Firft, It is more commodious for the {uftaining

of the head, which being full of brains, and very
heavy (the brain in man being far larger, in pro-
portion to the bulk of his body, than in any other
animal). would have been very painful and weari-
fome to carry, if the neck had~lain parallel or in-
¢lining to the horizon.

Secondly, This figure is moft convenient for
profpec, and looking about onej; a man may fee
further before him, which is no {mall advantage

for avoiding danger, and dilcovering whatever he

fearches after.

Thirdly, The conveniency of this fite of our
- bodies will more clearly appear, if we confider
what a pitiful condition we had been in, if we had
been conitantly ncceflitated to ftand and walk upon

e
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all four; man being, by the make of his body, of
all quadrupeds (for now [ muft compare him with
them) the moft unfit for that kind of inceffus, as [
thall thew anon; and befides that we fhould have
wanted, at leaft in a great meafure, the ufe of our
hand, that invaluable inftrument, without which he
had wanted moft of thofe advantages we enjoy as
realonable creatures ; as I fhall more particulary de-
monftrate afterwards. ;

But it may be perchance objeéted by fome, that
nature did not intend this eredtion of the body,
but thar it is {fuperinduced and artificial ; for that
children at firft creep on all four,-according to that
of the poet; -

Mox quadrupes, rituque tulit fua membra ferarum.
Ovid.

To which T anfwer, that there is fo great an
inequality in the length of our legs and arms, as
would make it extremely inconvenient, if not im=
poflible for us to walk upon all four, and fer us al-
molt upon our heads; and therefore we fee that
children do not creep upon their hands and feet,
but upon their hands and knees ; {o that it is plaia
- that nature intended wus to walk as we do, and not
upon all four. '

2. 1 argue from the fitus, or pofition of our facess
for had we been to walk upon all four, we had been
the moft prone of all animals, our faces being pn-
rallel to the horizon, and looking direétly down-
wards.

3. The greatnefs and firength of the mufcles of
the thighs and legs above thofe of the arms, is 2
clear ‘indication that they were by nature intended
for- a more difficult and laborious action, even the
moving and transferring the whole body, and thay
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motion to be fometimes contmued for a great while
together.

As for that argument taken fmm the contrary
flexure of the joints of our arms and legs to that
of quadrupeds, as that onr knees bend forward,
whereas the fame joint of their hind legs bends
backward ; and that our arms bend backward,
whereas the knees of their fore legs bend foreward ;
although the obfervation be as old as Ariftotle, be-
caufe I think there is a miftake in it, in not com-
paring the fame joints (for the firft and uppermoft
joint in a quadruped’s hind legs bends forward as
well as a man’s knees, which anfwer to it, being
the uppermoft joint of our legs, and the like mu-
Zatis mutandis may be faid of the arms) I fhall not
infift upon it.

Another particular which may ferve to demon-
firate that this eret pofture of the body of man
was intended and defigned by the wile and good
author of nature, is the faftening of the cone of
the pericardium to the midriff; an account where-
of I fhall give the reader out of the ingenious Pr
Tyfons Anatomy of the Grang-Outang, or Pigmie,

- 49
¥ Vefalius, faith he, and others make it a peculia-
rity to man, that the pericardium, or bag that in-
clofes the heart, fhould be faftened to the Dia-
phragam. Vefalius tells us (De Corporis Humani
Fabrica, lib. ¢. cap. 8.) Caeterum involuchri mucro,
et dextri ipfius lateris egregia portion fepti tranfverf
nervea  circule wvalidiffime amplogue admodum [patie
connajcitur, quod pominibus eft peculiare. * The
¢¢ point of the pericardium, and a very eonfiderable
¢ portion of its right fide is moft firmly faftened to
¢ the nervous circle of the midriff for a large fpace,
¢ which is peculiar to mankind.” So Blancardius,
Anat, Reformat. cap. 2. p. 8. Homo prae caeteris
animalibus hec peculiare habet, quod ejus pericare
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dium [epti tranverfi medio femper accrefcat, cum
idem in quadrupedum genere liberum et aliquanto
Jpatio ab 1pfo remstum fit : * Man hath this peculiar
 to him, and different from other animals, that his
¢ pericardium doth always grow to the middle of the
¢¢ midrift; whereas in the quadruped kind it is free,
 and removed f{onze diftance from it.

The pericardium in man is therefore thus faft-
ened, that in expiration it might aflift the diaftole
of the diaphragm: for otherwife the liver and
ftomach being fo weighty, - they would draw it
down too much towards the abdomen, {o that, upon
the relaxation of its fibres in its diaftole, it would
not afcend fufficiently into the thorax, fo as to
caufe a fubfidency of the lungs by leflening the ca-
vity there. In quadrupeds there is' no need of this
adhefion of the pericardium to the diaphragm ;
for in them, in expiration, when the fibres of the
diaphragm are relaxed, the weight of the vilcera

_of the abdomen will eafily prefs the diaphragm
up into the cavity of the thorax, and fo perform that
fervice; befides, were the pericardium faftened to
the diaphragm in quadrupeds, it would hinder
its fyftole in infpiration, or its defcent downwards
upon the contraétion of its mufcular fibres; and
the more, becaufe the diaphragm being thus tied
up, it could not then fo freely force down the
weight of the vifcera, which are always prefling
upon it, and confequently not {ufficiently dilate the
cavity of the thorax, and therefore muft hinder
their infpiration. Thus we {ee how neceflary it is,
that in man, the pericardium tfhould be faftened to
the diaphragm, and in quadrupeds how inconve-
nient it would be., * And fince we find this diffe-
¢ rence between the hearts of brutes and men im
¢ this particular, how can we imagine but that it
“ muft needs be the effe¢t of wifdom and defign,
“ and that man was intended by nature, to walk






Part 11 in the CREATION. 191

i
divers times drawing, fetched fome milk; where-
at the father encouraged, continued to apply it,
and fo after a while it brought down the milk {o
plentifully as to nourifh it {for many months, till it
was fit to be weaned. Hereupon my author hav-
ing proved by fufficient authority of able anaro-
mifts, fuch as Francilcus  Maria Florentinus, and
Marcellus ‘Malphigius, that the paps of men have
the fame ftru&ture, and the fame veflels with thofe
of women, concludes, that nature hath not given
paps to men, cither to no purpofe, or for mere orna-
ment ; but, if need requires, to fupply the defect of
the female, and give fuck to the young. é

Had we been born with a large wen upon our
faces, or a Bavarian poke under our chins, or
a great bunch upon our backs like camnels, or any
the like fuperfluous excrefcency, ‘“which thould be
not only ufelefs but troublefome, not only ftund us
in no ftead, but alfo be ill favoured to behold, and
burdenfome to carry about; then we might have
had fome pretence to doubt whether an intelligent
and bountiful Crzator had been our architelt ; For
had the body been made by chance, it muft in all
likelihood have had many of thefe fuperfluous and
unneceflary parts.

But now feeing there is none of our members
but hath its place and ufe, none that we could
{pare, or onveniently live withour, were it but
thofe we account excrements, the hair of our
heads, or the nails on our fingers ends; we muft
needs be mad or fotrith, if we can conceive any
other than that an infinitely good and wile God was
our author and former.

I1l. We may fetch an argument of the wifdom
and providence of God from the convenient fina-
tion and difpofition of the parts and members of our
bodies 3 they are feated moflt conveniently for ult,
for ornament, and for mutual afliltance ! |
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Firft, For ufe. So we fee the fenfes of fuch
eminent ufe for our well-being, fituate in the head,
as centinels in a watch-tower, to receive and con-
vey to the foul the impreflions of external objeéts.
Senfus autem iuterpretes ac nuntii rerum in capite
tanquam in arce mirifice ad ufus neceflarios et faéti
et collocati funt. Cic. de Nat. Decorum. The eye
can more cafily fee things at a diftance, the ear
receive founds from afar: How could the eye have
been better placed, either for beauty and orna-
ment, or for the guidance and dire&ion of the
whole body? As Cicero proceeds well, Nam oculi
tanquam [peculateres  altiffimum  locum obtinent,
ex quo plurima confpicientes funguntur [fuo munes
re: Et aures quae fonum recipere debent, qui na-
tura in fublins fertur, recle in altis corporum par-
tibus collocatae funt 5 itemgue nares, eo quod ome
nis odor ad fuperiora fertur, recle furfum funt. *¢ For
“ the eyes like centinels, occupy the higheft place,
“ from whence fceing many things, they perform
¢ their funtions; and the ears, which are made for
“ the reception of founds, which naturally are car-
* ried upwards, are rightly placed in the upper-
* molft parts of the body ; allo the noftrils, becaufe
¢ all odours afcend, are fitly fituate in the fuperior
¢ parts. I might inftance in the other members :
How could the hands have been more conveniently
placed for all forts of exercifes and works, and for
the guard and fecurity of the head and principal
parts ? the heart, to difpenfe life and heat to the
whole body, viz. ncar the centre; and yet becaufe
it is harder for the blood to afcend than defcend,
fomewhat nearer the head. It is alfo obfervable,
that the finks of the body are removed as far from
the nofe and eyes, as may be, which Cicero takes
notice of in the fore-mentioned place: Uf in ae-
dificiis architefti avertunt ab oculis et naribus do-
minorum ¢a quae profluentia meceflario” effent tetri
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aliguid habitura ; Sic natura res fimiles procul aman-
davit a fenfibus. -

Secondly, For ornament: What could have been
better contrived, than that thofe members which are
pairs, fhould ftand by one another in equal altitude,
and anfwer on each fide one to another? And,

Thirdly, For mutual affiftance. We have before
fhewed how the eye ftands moft conveniently for
guiding the hand, and the hand for defending the
eye; and the like might be faid of the other parts,
they are fo fituate, as to afford directions and help one -
to another. This will appear more clearly, if we i
magine any of the members fituate in contrary pla-
ces or pofitions. Had 2 man’s arms been fitted only
to bend backwards behind Kim, or his legs only to
move backwards, what direétions could his eyes then
have afforded him in working or walking ? Or how
could he then have fed himfelf ? Nay, had one arm
been made to bend forward and the other diretly
backward, we had then loft half the ufe of them,
fince they could not have aflifted one the other in
any action. Take the eyes, or any other of the or-
gans of fenfe, and fce if you can find any fo conve-
pient a feat for them in the whole body, as that they
now poflefs. '

1V. From the ample provifion that is made for
the defence and fecurity of the principal parts;
thofe are, 1. The héart, which is the fountain
of life and vegetation, CUfficina fpirituum wvitali
um, principium et fons caloris nativi, lucerna hu-
midi radicalis; and that I may {peak with the
chymilts, Ipfe fol microcofmi, *¢ theé very fun of the
 microcofm,” or little world, in which is con=
tained that vital flaime, or heavenly fire, which
Prometheus is fabled to have ftole from Jupiter;
or, as Ariftotle phrafes it, that Awioyor 7o  7av
axhavey soixeo.  Divinam quis refpondens elemena
20 flellarum. 'This for mEr'E {ecurity is fitnae in
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the centre of 'the trunk of the body, covered firft
with his own membrane; called pericardium, lodged
within the foft bed of the lungs, encompafled round
with a double fence, (1.) Of firm bones or ribs, to
bear off blows: (2.) Of thick mufcles and {kins,
befides the arms conveniently placed, to fence off
any violence at a diftance, before it can approach
to hurt it. 2. The brain, which is the princi-
ple of all fenfe and motion, the fountain of the
animal {pirits, the chief feat and palace-royal of
the foul; upon whofe fecurity depends whatever
privilege belongs to us as fenfitive or rational crea=-
tures. This, I fay, being the prime and immediate
organ. of the foul, from the right conftitution
whereof proceeds the quicknefs of apprehenfion,
acutenefs of wit, f{olidity of judgment, method
and order of invention, f{trength and power of
memory (which if once weakened and difordered,
there follows nothing but confufion and difturb-
ance in- our apprchenfions, thoughts and judgment)
is invironed round about with fuch a potent defence,
that it muft be a mighty force indeed that is able to
injure it. ;

1 A fcull, fo bhard, thick, and tough, that it
is almoft as eafy to {plit a helmet of iron as to make
a fratture in it, This is covered with fkin, and
hair, which ferve to keep it warm, being naturally
a very cold part, and alfo to quench and diflipate
the force of any ftroke that fhall be dealt it, and
retund the edge of any weapon. 3. And yet
more than all this, there is ftill a thick and tough
membrane, which hangs lodfer about it, and doth?*
not fo clofely embrace it, (that they call dura ma~
Zer,) and in cafe the fkull happens to be broken,
doth often preferve it from- injury and diminution.
And, laftly, a thin and fine membrane, ftrait, and
clofely adhering, to keep it from quathing and
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fhaking. The many pairs of nerves proceeding
from it, and afterwards diftributing aad branching
themfelves to all the parts of the body, either for
nutrition or motion, are wonderful to behold in pre-
pared bodies and even in the {chemes and figures of
Dr Willis and Vieufieuns. |

I might inftance 3. in the lungs, which are fo
ufeful to us, as to life and fenfe, that the vulgar
think our breath is our very life, and that we
breathe out our fouls from thence; iuitable to
which notion both anima and /fpiritus in Latin,
and mewxz in Greek, are derived from words that
fignify breath and wind; and eflure or exhalare
animam fignify to die. And the old Romans
afed to apply mouth to mouth, and receive the
laft gafps of their dying friends, as if our fouls
had come out that way. Irom hence, perhaps,
- might firft {pring that opinion of the wchicles of
{pirits 3 the vulgar, as 1 hinted before, conceiv-
ing that the breath was, if not the {oul itlelf,
yet that wherein it was wafred and carried away.
Thefe lungs, I fay, are, for their better fecuriry
and defence, thut up in the fame cavity with the
heart.. : ' ]

V. In the abundant provifion thzt is made a-
gainft evil accidents and inconveniencies. And the
jiberality of nature, as to this particular, appears,
1. In that fhe hath given many members (which
are of eminent ufe) by pairs, as two eyes, two
ears, two noftrils, two hands, two feet, 'two
breafts, [mamnac] two reins; that {o, if by any
crofs or unhappy accident one thould be difabled
or rendered ufelefs, the other might ferve us toler-
ably well ; whereas had a man but one hand or
one eye, &c. if that were gone, all were gone, and
we left in an evil cafe. See then, and acknowledge
the benignity of the Deity, who hath . beitowed
upon us two bhands, and two eyes, and ogher the
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like parts, not only for our neceffity but convenien-
- ¢y, fo long as we enjoy them ; and for our fecuri-
ty, in cafe any mifchance deprive us of one of them.
2. In that all the veflels of the body have many
ramifications ; which particular branches, though
they ferve mainly for one member or mnicle, yet
fend forth {fome twigs to the neighbouring mufcles,
and fo interchangeably the branches that ferve
thefe fend to them 3 fo that if one branch chance
to be cut off or obftrulted, its defeét may, in fome
meafure, be fupplied by the twigs that come from
the neighbouring veflels. 3. In that fhe hath pro-
vided fo many ways to . evacuate what might be
hurtful to us, or breed difeafes in our bodies. If
any thing opprefs the head, it hath a power to free
itfelf by fnecezing : if any thing fall into the lungs,
or if any humour be difcharged upon them, they
have a faculty of clearing themfelves, and calting it
up by coughing; if any thing clog or burden the
ftomach it hath an ability of contradting itfelf,
and throwing it up by vomit. DBefides thefe ways
of evacuation, there are, fiege, uring, fweating,
haemorrhaiges from the nofe, and haemorrhodial
veins, fluxes of rheum. Now the reafon why na-
ture hath provided fo many ways of evacuation, is,
becaufe of the different - humours that are to be
voided or caft out. When therefore there is a fecre-
tion made of any noxious humour, it is carried off
by that emunftory. whofe pores are fitted to receive
and tranfmit the minute parts of it; if at leaft this
feparation be made by percolation, as we will now
fuppofe, but not aflert, yet 1 doubt not but the
fame humour may be caft off by diverfe emunc-
" gories, as is clear in urine and fwear, which are
for the main the fame humour carried off feveral
ways.

To this head of provifion again{t inconveniencies,
¥ fhall add an obfervation or two concerning flcep,
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‘1. Sleep being neceflary to man and other animals
for their refrefhment, and for the reparation of
_ that great expence of {pirits which is made in the
day-time by the conftant exercife of the {fenfes
and motions of the mufcles, that it might eafe and
refreth us indeed, nature hath provided, that though
we lie long upon one fide, we thould have no fenfe
of pain and uneafinefs during our reft, no, nor when
we awake; whereas in reafon one would think,
that the whole weight of the body prefling the
mufcles and bones on which we lie, thould be very
burdenfome and unealy, and create a grievous
fenfe of pain; and we find by experience that it
doth fo when we lie long awake in the night, we
being not able (efpecially if never fo little indif-
pofed) to reft one quarter of an hour in the fame
pofture, without fhifting of fides, or at leaft etch-
ing this way and that way, more or lefs How
“this may be afitled, is a great queftion. To me it
feems moft probable, that it is done by an inflation
of the mufcles, whereby they become both foft,
and yet renitent, like fo many pillows, diflipating
the force of the preflure, and fo preventing or
taking away the fenfe of pain. 'That the mufcles
~are in this manper inflated in time of reft, ap-
 pears to the very eye in the faces of children,
and may be proved from that, when we reft in our
clothes, we are fain to loolen our garters, fhoe-
ftrings, and other ligatures, to give the {pirits free
~ pafiage, elle we fhall experience pain and uneafinefs
in thofe parts, which when we are waking we find
not.

The reafon- of this phaenomenon, viz. that «vers
yneiz, O want of pain, we experience in {leep, during
and after a long decubitus on one fide, Dr Lifter,
in his fourney to Paris, p. 113, and Dr Jones, in
his treatife of The myfleries of Opium revealed,
attribute to the relaxation of the nerves and muf-



108 The Wispom of GOD Part IL.

cles in time of fleep ; and the fenfe of pain and un-
eafinels when we lie awake, to the tenfion of them
during that time: this I do not deny, but yer I
think the reafon I have affigned bath a great inte-
reft in that reft and eafinefs we enjoy when afleep.

2. DBecaufe fleep is inconfitent with the. fenfe
of pain, therefore during reit, thofe nerves which
wconvey that motion to the brain, which excites in
the foul a fenfe of piin, are obftruted. This 1 my-
felf have had frequent expericnce of, fince I have
been troubled with fores on my legs; upon fudden
-awaking finding myfelf at perfett eafe, and void
of all fenfe of pamn for a minute’s time or more,
the pain then by degrees returning ; which I could
-attribute to nothing but the diffipating of that va-
spour, or whatever ¢lfe it were, which obfiructed the
nerves, and giving the dolorifick motion free paf-
“fage again, '

‘Apon fecond thouvghts, and reading what Dr
‘Lifter and Dr Jones have written concerning this
Aubje&, 1 rather incline to believe, that the moti-
~on-canfing a fenfe of pain, is conveyed to the brain
by the verves themfclves in tenfion, as we fee in
.cords, and the leaft touch at one end pafles {peedi-
ly to the other, when they are firetched, which it
doth not when they are relaxed, and not by the {pi-
~gits pafling through them ; and, on the other fide,
the anfenfiblenefs of pain proceeds rather from the
relaxation of the nerves than their obfirution ;3 but
‘yet this tenfion of the nerves and mufcles is owing
. to the fpirits flowing down into them, and diftend-
ing them.
~ Vi. From the conftancy that is obferved in the
number, figure, place, and make of all the prin~
cipal parts; and from the variety in the lefs. Man
-is always mending and altering his works ; but na-
ture Dngrvcs the {ame tenor, becaufe her works
are fo perfeét, that there is no place for amends
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ments; nothing that can be reprehended. The moft
fagacious men in fo many ages have not been able
to find any flaw in thefe divinely contrived and
formed machines, *“ no blot or error in this great vo-
¢ Jume of the world, as if any thing had been an im-
¢ perfeét eflfay at the firft,” (to ufe the Bithop of
Chefter’s words:) nothing that can be altered for the
_better, nothing but if it were altered would be mar-
red. This could not have been, had man’s body been
the work of chance, and not counfel and provis
dence: why fhould there be conftantly the fame
parts? why fhould they retain conftantly the fame
places? why fhould they be endued with the fime
fhape and figure? Nothing fo contrary as cons
ftancy and chance. Should I fee a man throw the
fame number a thoufand umes together upon but
three dice, could you perfuade me that this were
accidental, and that there was no neceffary caufe
of it ? How much more then incredible is it, that
conftancy in fuch a variety, fuch a muliplicity of
_parts, thould be the refult of chance? Neither
yet can thefe works be the effets of neceflity or
fate, for then there would be the fame conflancy ob-
ferved in the fmaller as well as the larger parts and
veflels ; whereas there we fee nature doth ludere, as
it were, fport itfelf ; the minute ramifications of all
the veflels, veins, arteries, and nerves, infinitely va=
rying in individuals of the fame fpecies, fo that they
are notin any two alike.

VII. 'Fhe great wifdom of the divine Creator
appears, in that there is pleafure annexed to thofe
aétions that are neceflary for the fupport and pre-
fervation of the individuum, and. the continunation
and propagation of the {pecies; and not only fo
but pain to the negleét or forbcarance of them.
For the fupport of the perfon, it hath annexed
pleafure to eating and drinking 3 which elfe, out
of lazinefs, or multiplicity of bufinefs, a man
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would be apt to neglec, or fometimes forget. In-
deed to be obliged to chew and fwallow meat daily
for two hours fpace, and to find no relifh or plea-
fure in it, would be one of the moft burdenfome
and ungrateful tafks of a man’s whole life; but be-
caufe this adtion is ablolutely neceflary, for abundant
fecurity nature hath inferted in us a painful fenfe of
hunger, to put us in mind of it; and to reward our
performance hath adjoined pleafure to it. Andas
for the continuation of kind, I need not tell you,
that the enjoymenis which attend thofe actions are the
higheft gratifications of fenfe.

VIII. The wonderful art and providence of the
contriver and former of our bodies, appcars in the
multitude of intentivns he muft have in the for-
mation of the .feveral parts of the qualifications
they require, to, fit them for their feveral ufes*.
Galen, in his book de Formatione Foetus, takes no=
tice, *“ That there are in a human body above fix
¢ hundred {everal mufcles, and there are at leaft ten
¢ feveral intentions or due qualifications to be obferva -
¢ ed in each of thefe ; proper figure, jult magnitude
¢ right difpofition of its feveral ends, upper and low=
¢ er, pofition of the whole, the infertion of its pro-
4 per nerves, veins, and arteries, which are each of
¢ them to be duly placed; fo that about the mulf-
¢ cles alone, no lefs than fix thoufand feveral ends
¢ or aims are to be attended to. The bones are
¢ reckoned to be 284. The diftinét fcopes or in~
¢ tentions in each of thefe are above 403 in all
¢ about icoooco. And thus it is in fome propor-
¢ tion with all the other parts, the fkin, liga-
¢ ments, veflels glandules, humours: but more
¢ efpecially with the feveral members of the body
“ which do, in regard of the great variety and
« multitude of thofe feveral intentions required to

* Bifhop of Chefter’s Nat. Rel. L. 1. ¢. 6.

"
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“ them very much exceed the homogeneous parts 3
¢ and the failing in any one of thefe, would caufe
 irregularity in the body, and in many of them
“ fuch as would be very notorious.” Now to ima=
gine that fuch a machine, compofed of fo many
parts, to the right form, order, and motion where-
of, fuch an infinite number of intentions are re-
quired, could be made without the contrivance of
fome wife agent, muft needs be irrational in the
higheft degree.

This wonderful mechanifim of human bodies,
next to viewing the life, may be feen at large in
the excellent figures of Spigelius and Bidloo, their
fituation, order, connexion, and manner of fepa-
rating them, in Lyferus his Cult. Anatom. The
almoft infinite ramifications, and inofculations of
all the feveral forts of vellels, the firuflures of the
glands, and other organs, may eafily be detected
by glafles, and traced by blowing in of air, and
drying them, or by injelting through peculiar fy-
ringes melted wax or quick-filver ; the operations
whereof may be learned out of Swammerdam, Ca<
fpar Bartholine, and Antonio Nuck.

IX. Another argument of wifdom and defign in
contrivance of the body of man and other animals,
is the fitting of fome parts to divers offices and
ufes, whereby nature doth (as the proverb is) Una
fidelia duss parictes dealbare, ° Stop two gaps with
“ one bufh;” fo, for inftance, the tongue ferves
not only for tafting, but alfo to affift the maftica=
tion of the meat and deglutition, by turning it a-
bout, and managing it in the mouth, to gather up
the food, in man by licking ; in the dog and cat-kind
by lapping ; in kine, by plucking up the grafs: par-
ticularly in man, it is of admirable ufe for the fora
mation of words and fpeaking. R
~ The diaphragm, and mufcles ‘of the abdomen,
or lower belly, are of ufe not only for refpiration,

c THE

-
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but alfo for compreffing the inteftines, and forcing
the chyle into the lateal veins, and likewife out
of the faid veins into the thoracick channel; and
There (to note that by the way) appears the ufe of a
common receptacle of chyle, that by the motion of
the mulcles of refpiration, it being prefied upon,
the chyle might with more facility be impelled in-
to the fore-mentioned duét; befides, this altion
of refpiration and motion of the faid diaphragm
and mufcles, may ferve alfo for the comminution
and concoltion of the meat in the {tomach (as
fome, not without reafon, think) by their conftant
agitation and motion wpwards and downwards,
refembling the pounding or braying of materials in
a mortar.

And to inftance in no more, the mufeular con-
tration and pulfe of the heart ferves not only for
the circulation of the blood, but alfo for the more

erfect mixture of its parts, preferving its due cra=
fis and fluidity, and incorporating the chyle and o=
ther juices it receives with it.

X The wifdom and goodnefs too of the divine
former of our bodies, appears in the nourithment
of them ; for that food which is of a wholefome
juice, and proper to nourith and preferve them in
a healthful ftate, is both pleafant to the tafte, and
grateful and agreeable to the ftomach, and contis
nues to be fo till our hunger and thirft be well ap~
peafed, and then begins to be lefs pleafant, and at
laft even naufeous and loathfome. Zhe full flomach
loaths the honey-comb.

Oun the other fide, that which is unwholefome
and unfit for nourithment, or deftrultive of health,
is alfo unpleafant to the tafte, and ungrateful and
difagreeable to the ftomach, and that more or lels,
according as it is more or lefs improper or noxious.
And though there be fome forts of food lefs plea-
fant to the tafte, which by ulc may be rendercd

f
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grateful, yet to perfons that are in health, and in
no neceffity of ufing fuch viands, I think it were
better to abftain from them, and follow nature, in
eating fuch things as are agrecable to their palate
and ftomach ; for fuch unpleafant diet muft neceds
alter the temper of the body, before it can become
acceptable ; and doubtlefs for the worfe.

I wight add hereto, that evem pain, which is
the moft grievous and affitive thing that we are
{enfible of, is of great'ufe to us. God hath annexed
afenfe of pain to all difeafes and harms of the
body inward and outward, (and there is no pamn
but proceeds from {ome harm or difeafe; to be an
effeCtual fpur to excite and quicken us to feck for
fpeedy help or remedy ; .and hath fo ordered it
that as the difeafe heals, {fo the pain abates. Nei-
‘ther doth pain provoke us only to feck eafe and
relief when we labour under it, but alfo makes us
careful to avoid for the future all fuch things as
are produdive of it; that is, fuch things as are
hurtful to our bodies, and deftruétive of the health
and well-being of them, which alfo are for the moft
part prohibited by.God, and fo finful and injurious to
our fouls. So we fee what care the divine providence
hath taken, and what effectual means it hath ufed,
for the healing of our difeafes, and the mainte-
nance ‘and prefervation of our health. This is the’
true reafon of our pain; howbeit, I will not deny
but that God doth fometimes himfelf immediately
inflit difeafes, even wpon his own children, for
many good confiderations, which [ fhall not here
enumerate 3 neither fhall I mention the ufes that
parents and mafters make of it, for the correct-
ing their children and fervants; or magiitrates,
for the punithing of malefactors, they being be~
yond my fcope; only I cannot but take notice,
that it is a zewvyenson, a thing of manifold  ulfes;.
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and neceflary for the government both of common-
wealths and families.

~ XI. Sonfe fetch an argument of providence
from the variety of lineaments in the faces of men,
which is fuch, that there are not two faces in the
world, abfolutely alike ; which is fomewhat ftrange,
fince all the parts are in {pecie the fame. Were na-
ture a blind architedt, I fee not but the faces of
fome men might be as like, as<ggs laid by the fame

hen, or bullets caft in the fame mould, or drops of

water out of the {ame bucket. This particular I find

taken notice of by Pliny in his feventh book, cap. I.

in thefe words: Fam n facie vultugue nofiro, cum
Jint decem aut paulo plura membra, nullas duas in tot
millibus  hominum indifcretas effipies exiftere, quod
ars nulla in paucis numero praefiet affectands, To
which, among other things, he thus prefaces; Na-
Zurae vero rerum wvis atque majeffas in omnibus mo-
mentis fide caret.

Though this at firft may feem to be a matter of
fmall moment, yet, if duly confidered, it will ap=-
pear to be of mighty importance in all human af-
fairs ; for, fhould there be an undifcernable fimi-
litude between divers men. what confufion and
difturbance would neceflurily follow? What un-
certainty in all fales and conveyances, in all bar-
gains and contralts? What frauds and cheats,
and {uborning of witnefles? What a fubverfion
of all trade and commerce? What hazard in all
Judicial proceedings, in all affiults and batteries,
in all murders and affaffinations? In thefts and
robberies, what fecurity ‘would there be to male=
factors ? who could {wear that fuch and fuch were
the perfons that committed the fad,  though they
faw them never fo clearly ? Many other incopvem
niencies might be inftanced Inj {fo that we fee this
Is no contemptible argument of the Wifdom aand
Goodnefs of God.

——

l.-.-dﬁ. n
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Neither is the difference of 'voices lefs confider-
able, for the diftinguithing of fexes and particular
perfons, and individuals of all animals, than that
of faces; as Dr Cockburn makes out, Efay é&ec.
part II. page 68, &c. Nay, in fome cafes more;
for hereby perfons in the dark and thofe that are
blind may know and diftinguifh one other, which
is of great importance to them j for otherwife they
might be moft grofly cheated and abufed.

Farther, we may add out of the fame author,
‘page 71. “ And to no other canfe [than the wife
“ providence of God] can be referred the no lefs
¢ firange diverflity of hand-writings. Common -
. ¢ experience fthews, that though hundreds and
¢ thoufunds were taught by one mafter, and one
- % and the fame form of writing, yet they fhould
¢ all write differently; whether men write Court
¢ or Roman hand, or any other, their is fome=
“ thing peculiar in every one’s writing, which
‘¢ diftinguifheth it. Some indeed can counterfeit .
¢ anothers character and fubfcription, but the ine
‘¢ ftances are rare, nor is it done without pain, and
“ trouble; nay, the moft expert and fkilful can-
“ not write much fo exallly like as that it cannot
 be known whether it be genuine or counterfeit;
¢ and if the providence of God did not {o order
 it, what cheats and forgeries too would daily be
¢ commirted, which would not only juftle private
“ men out of their rights, but al{o unhinge ftates
“ and governments, and turn all into confufion ?
¢ The diverfity of hand-writings is of mighty
¢ great ufe to the peace of the world ; it prevents
¢ frauds, and fecures men’s property; it obligeth
‘¢ the living and prefent to honefly and faithful-
* nefs; it importeth the mind of the abfent, and
¢ fheweth the will of the dead, which ought to be
¢ facredly obferved ; and what is fo very ufeful, is
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¢ not the effeét of any human concert; men did
“ not of themfielves agree to it, they are only car-
“ ried to it by the fecret providence of God, who
¢ underftandeth and mindeth what is for the good
¢ and intereft of mankind in general, and of every
¢¢ particular perfon”

Add farther to all this, That whereas there are
feveral parts peculiar to brutes which are wanting
in man ; as for example, the feventh, or fufpenfory,
mufcle of the eye, the niétating. membrane, the
ftrong evevvpesis on the fides of the neck, call-
ed by fome packwax; it is very remarkable that
thefec parts are of eminent and conftant ufe to
them; as I fhall particularly fhew hereafter; but
to man would have been-altogether ufelefs and {fuper-

fluous.

L)

I have done with my general obfervations; I

proceed now more accurately and minutely to con=-
fider fome particular parts or members of the bo=
dy; and firft, the head ; becaufe it was to contain
a large brain, made of the moft capacious figure,
as near as could be toa fpherical; upon this grows
the hair, which, though it be efteemed an excre-
ment, is of great ufe (as I fhewed before) to cherith
and keep warm the brain, and to quench the force
of any {troke, that might otherwife endanger the
{kull ; ‘it ferves alfo to difburthen the brain of a
great deal of fuperfluous moifture, wherewith it a-
bounds.

I find it remarked by Machetti, a famous ana-
tomift in Padua, that the caufe of baldnefs in men
is the drynefs of the brain, and its fhrinking from
the cranium or fkull ; he having obferved, that
in bald perfons, under the bald part, there was al-
ways a vacuity, or empty {pace, between the fkull
and the brain: and, laftly, to name no more, it
ferves alfo for a graceful ornament to the face,

e TR
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which our prefent age is fenfible enough of, beftow-
ing fo much money upon falfe hair and perriwigs.
Secondly, Another member, which I thall more
particulaply treat of, is the eye; a part fo ardfici-
ally compofed, and commodioufly fituated, as no=-
thing can be contrived bctter for ufe, ornament, or
fecurity 3 nothing to advantage added thereto, or
altered thercin. Of the beauty of the eye I fhall
fay little, leaving that to poets and orators; that
it is a very plealant and lovely obje&t to behold,
if we confider the figure, colour and fplendor of
it, is the leaft that I can fay. The foul, as it is
more immediately and ftrongly moved and affected
by this part than any other, fo doth it manifeit all
its paffions and perturbations by this. As the eyes
are the windows to let in the {pecies of all exterior
objelts into the dark cells of the brain, for the in=
formation of the foul, {fo are they flaming torches
to reveal to thofe abroad, how the {ou! within is
moved :or affcted. Thefe reprefentations made
by the impreflions of external objeéts upon the
eye, are the molt clear, lively, and diftinét of any
~others. Now, to this ule and purpofe of informing
us what is abroad round about us in this afpectable
world, we {hall find this firuture and mechi-
nifm of the eye, and every part thereof, fo well
fitted and adapted, as not the lealt curiofity can
be added: for, firft of all the humours and tu=
nicles are purely tranfparent, to let in the light
and colours unfoiled and unfophifticated by  any
inward tin¢ture. It is ufually faid by the Peripa=
teticks, that the cryftalline humour of the eye
(which they ineptly fancied to be the immediatg
organ of vifion, wherein all the fpecies of extére
nal objets were terminated) is without all coe
lour, becaufe its office. was to difcern all colours;
or at leaft to receive the {pecies of feveral co-
lours and convey them to the common {fenfe.
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Now, if itfelf had been coloured, it would have
tran{mitted all vifible objelts finftured with the
fame colour; as we fee whatever is beheld through
a coloured glafs, appears of the fome colour with
the glafs: and to thofe that have the jaundice, or
the like confufion of eyes, objelts appear of that
fame colour wherewith their eyes are infected. This,
they fay, is in a great meafure true, although they
are much miftaken about the organ and manner of
vifion, and the ufes of the humours and membranes
of the eye. Two reafons, therefore, may be aflign-
ed, why all the membranes and humours of the
eye are perfedtly pellucid, and void of colour: Firf
For the clearnefs  Secondly, For the diftinltnefs of
vifion. |

Firfl, For the clearnefs; for had the tunicles and
humours of the eye, all, or any of them, been co=
lorate, many of the rays proceeding from the vi-
fible objeé would have been ftopped and fuffocated
before they could come to the bottom of the eye,
where the formal organ of vifion is fituated : for it
is 2 moft certain rule, how much any body hath of
colour, fo much hath it of opacity 5 and by fo much
the more unfit it is to tranfmit the fpecies. - -

Secondly, For the diftinétnefs of vifion: for, as I
faid before, and the Peripateticks obferve well, were
the humours of the eye tin¢tured with any colour,
they would refund that colour upon the object, and
fo it would not be reprefented to the foul, as in itfelf
it is. So we fee, that through a coloured glafs things
appear as well more dim and obfcure, as tintured
with the colour thereof

Thirdly, The parts of the eye are made convex °
and efpecially the cryftalline humour, which is |
of a lenticular figure, convex on both f{ides,
that by the refrations there made, there might
be a direftion of many rays coming from one
point in the objeét, viz. as many as the pupil can
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receive, to one point anfwerable in the bottom of
‘the eye, without which the fenfe would be very
obfcure, and alfo confufed. There would be as
‘much difference in the clearnefs and diftin&ion
of vifion, were the outward furface of the tunica
cornea plain, and the cryftalline humour removed,
as between the picture received on white paper in
a dark room through an open or empty hole, and the
fame received through a hole furnithed with an
exaétly polifhed lenticular cryftal; which, how
great it is, any one that hatli feen but this experi-
ment made, knows well enough. Indeed this ex-
periment doth very much explain the manner of
vifion, the hole an{wering to the pupil of the eye,
the cryfialline humour to the lenticular glafs, the
dark room to the cavity containing the vitre~
ous humour, and the white paper to the¢ tunica
retinia. | ! _ .
Fourthly, The uveous coat, or iris of the eye,
hath a mufculous power, and can dilate and con=
tra&t that round hole in it, called the pupil, or
fight of the eye. It contradts it for the excluding
fuperfluous light, and preferving the eye from be-
ing injured by too vehement and lucid an object,
and agdin dilates it for the apprehending objects
riiore remote, or placed in a fainter lighty tam miro
artificio (faith Scheiner) quam munifica naturae
largitate. 1f any one defires to make Experiment
6f thefc particulars, he may (following Scheiner
and Des Cartes their diretion,) take a child, and
fetting a candle before him, bid him look upon
it, and he fhall obferve his pupil contract itfelf
very much, t@lexclude the light, with the bright-
nefs whercof it wonld otherwife be dazzled' and
offended ; (as we are, when after we have beeh fome
time in the dark, a bright light is fuddenly bronght
in, and fet before -usy till the pupils of our eyes
have gradually cantraﬂrﬁ themfelves;) let the
d
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candle be. w*.lth rawn or removed afide, he fhall
bferve the child’s pupil by degrees to dilate itfelf;

r let him take a bead, or the like objedt, and‘

oldmg it near the eye, command the child to
look at it, the pupil will contraék much when the
objeét is near; but let it be withdrawn to a greater
ﬂrﬁa-nce in the fame light, and he fhall obferve the
P ;l[ to be much enlarged.

ifthly, The uveous coat, and alfo the infide of
the chorides, are bla'ckcncd like the walls of a
tennis-court, that the rays may be there fuffo-
cated and fuPpr:ITed and not reflected backwardsy
to confound the fight: and if any be, by the reti~
form coat, rfﬂe&ed, they are foon choaked in the
Black infide of the uvea.. Whereas, were they re-
Hetted to and fro, there could be no diitinét vi-
fion: as we fee the light admitted into the dark
room, we even now fpeak of, obliterates the fpecies
which before were feen— upon the white cloth or
paper.

Sixthly, Becaufe the rays from a nearer, and
ﬁ'vam a more remote objeét, do not meet juft in the
fame diftance behind the cryftalline humour, (as
may Eaﬁly be obferved in ]f:ntlcu]ar glafs, where
the point or concourfe of the rays from a pearer
object is at a greater diftance behind the glafs,
and from a farther at a lefler) therefore the ciliary

rocefles, or rather the ligaments, obferved in the
infide of the fclerotick tunicles of the eye by a
fate ingenious anatomift, do ferve inftead of a
mufcle, by their contradtion to alter the figure
of the eye, and make iv broader, and confequently
draw the retina nearer to the cryftalline humour 3
and by their relaxation fuffer it to Féturn to its na-
tural diftance, according to the exigency of the
objeft, in refpeét of diftance or porpinquity 3
and befides, pnﬁih] the ciliary procefles may, b

scis conlisiclion or wclazation; render the cryls
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talline itfelf more gibbofe, or plain, and with tl{p
help of the mufcles, a litle alter the figure of the
whole eye for the fame reafon. To what I have
faid, might be added, that the retiform tunicle is
whitilh, for the better and more true reception of
the fpecies of things: that there being a diftance
necefﬂri!y required for the colletion of the rays
received by the pupil, viz thofe that proceed from
one point of the objeft to one point again in the
bottom of the eye, the retina muft neceds be fet
at a diltance from the cryftalline humour; and
therefore nature hath provided a large room, and
filled it with the pellucid vitreous humeur moit fit
for that purpofe. W i R
I muit not omit a notable obfervation concern-
ing the place of the infertion of the optick nerve
into the bulb of the eye, and the veafon of it;
~ which [ owe to that learned mathematician, Pcter
Herigon : Nervus opticus (faith he in his Optica) ad
latus ponitur, ne pars imaginis in ejus foramen inm
' cidens pi¢tura careat :+ “ The oprick nerve is not fi-
“ tuated dire@ly behind the eye, but on one fide, left
€ that part of the image that falls upon the hole of
“ the optick nerve fhould want its picture,” This
1 do not conceive to be the true reafon of this i1+
tuation ; for even now as it is fituate, that part of
the obje&, whofe rays fall upon the centre, or
hole of the optick nerve, wants its picture, as we
find by experience, that part not being feen by us,
though we heed it not; burt the reafon is, becaufe if
the optick axis fhould fall vpon this centre (as it
would do, were the nerve feated juit behind the eye)
this great in&gniencc would follow, ;Iliat. thet_mid-.
dle point of €very objet we viewed would be invie
fible, or there would be a dark fpdt'arn"‘eﬂfing,ji?'thg
midit of jt. Thus we fee the admirab ';_wifd'ﬁu; of
nature in thus placing the optick nerve ié;,r,q‘]" e&t
ef the eye, which he that did not confider or nnders
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talline humour; and fluid it muft be, to give way
to the ﬂantra&mﬂ and dilatation of the uveous: and
becauf‘e the outerm it coat of the eye might chance
to be wounded or pncked and this humour being
ﬂutd let out, therefore nature hath made pmwﬁun
fpeedily to repair it again in fuch a cafe, y the -
help of certain water pipes, or Iymphaedu&s,
infe:ted into the bulb of the eye proceeding, from
glandules defigned by nature to feparate this
watcr from the blood for that ufe.  Antonius Nuck
.afﬁrms that if the eye of an animal be pricked,
and the aqueous humour fqueczed out, in ten hours
{pace the faid humour and fight ﬂm[l be reftored
to the eye, if at lcaft the creature be kept in a dark
place.  Auad that he did publicky demonftrate the
fame in ‘the anatomical theatre at Leyden, in a dng,
out of whofe eye, being wounded, the aqueous
humour did {fo copioufly flow, th&t the mem-
branes appeared flaccid, and yet in fix hours fpace
- the bulb of the eye was again replete with its hu-
mour, and that without the application of any
medicines: Antonius Nuck ae ductu novo fahﬂa-
i, &c.

 Moreover, it is remarkable, that the cornea tu-
nica, [horny or pellucid coat of the eye,] doth
not lie in the fame fuperficics with the white of
' the eye, but rifeth up, as it were, a hillock, above
its convexity, and is of an hyperbolical or para-
bolical figure; fo that, thuug.n the eye feems to be
perfectly round, in reality it is not {0, but the iris
thereot is protuberant above the white; and thE
reafon is, becaufe thar if the cornea tunica, or
cryftalline hu had been concentrical to the
flerodes, thie ‘cnuid not have admitted a whole
hﬁl’i}liphtlﬁ at one view, e fic animalis incolumitati
in multis rebus minus coutum rﬂ&f, as Schﬂnﬁr well
obferves ; “ In many things there had not been-fufs
“$¢ nicient caution or care takeu for the animal’s fafe-
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ty. Am_f now (that I may ufe the words of a late

author * of our own) the eye is already {o pertect,

that 1 believe the reafon of a man would eafily have
efted here, and admired at his own contrivance.
;‘m’: he being able to move his whole body upward
and downward, and on every fide, might have una=-
wares thought himfclt fulliciently well provided tor;
f:',u'él nature had provided mulcles alfo to the eyes,
that no perfedtion might be wanung; for we have
often occafion to move our eves, our head being un-
moved, as in reading and viewing morc particularly
an objelt fet before us, by transferring the axis of
our eyes all over it; and that this may be done with
the more eafe and accuracy, the hath furnithed this
organ with no lefs than ix mufcles, to move it up«
ward downward, to the right and left, obliquely and
round about. :
1 fhall now confider what provifion is made for the
defence and fecurity of this moft exccllent and ufeful
art.
X Firft, The eyes are funk in a convenient valley,
latent wtiliter, and are encompaflfed round with ¢-
minent parts, as with a rampart, et excelfis undique
partibus {ﬁ:piunrﬁri-; {o are defended from the
firokes of any flat or broad bodiess Above ftand
the eye brows, to keep off any thing from running
down upon them, as drops of {weat from the fore-
head, or duft, or the like Superiora fuperciliis
obdufia fudorem a capite ¢t fronte defluentem re-
pellunt. Cic. Then follow the eye-lids, which
fence them from any fudden aud lefler firipes:

thefé alfo round the edges are firliﬁﬁd with i

briftles, as it were. pallifadoes, agdli## the incurfion
of importunate animals, ferving as a fan to
{irike away flies, or gnats, or any other troublefome
infe€ts; and partly to keep off !hpcrﬂuﬂus ]ight;
* Dr More's Antidete again(t Athei{m,
+ Cie, D¢ Natura Deorum, L. 2.

i
——
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Mumtﬂgw funt palpebrae tanquam wvalls. pilorum,
quibus et apertis oculis fi quid incideret repelleretur,
idem, ibid. And becaufe it was neceflary that man
and other animals {hould {leep ps which could not
be fo well done if the light came in by the win«
dows of the eyes; therefore hath nature pmwded
thefe curtains to be then drawn to keep it out,
And becaule the outward coat of the eye oughe
to be pellucid, to tranfmit the light, which, if thg
eyes fhuuld always ftand open, would be apt to
grow dry and fhrink, and lofe their dlaphanr:xty,
therefore are the eyc-llds {fo contrived as often to
wink, that fo they may as it were glize and varnith -
them over with the moifture they contain, there bea
ing glandules on purpofe to feparate an humuu:‘
for that ufe, and withal wipe off whatever duft or
- filth may ftick to them ; and this, left they fhould
hinder the fight, they do with the greateft celerity.;
Cicero hath taken notice, that they are made very
foft, left they tfhould hurt the fight. M‘a!."ﬁm&
taitu ne lacderent aciem, aptiffime faéla et ad claue
‘dexdas pupilios ne quid incideret, et ad aper:mda:,
idque providit ut identidem fieri pcflet maxima cum
celeritate.

 Secondly, If we confider the bulb or ball of the
eye, the exterior meémbrane or coat thereof is made
thick, tocugh, and firong, that it is a very harc
matter to make a rupture in it, and befides fo
flippery, that it eludes the force of any ftroke, to
which alfo its globular figure gives it a very great
advantage.

Laftly, Becaufe for the guidance and direftion
of the body.in galkmg, and any exercife, it is ne-
ceflary the eye fhould be uncovered and expofed
to the air at all timies and in all weathers, therc-
fore the moft wile Author of nature hath provided
for it a hot bed of far, which fills up the interfti-
cta af the mufcles 3 and bchdﬂs made it more pa-
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nictating membrane, or Periopthalmium, which all
birds, and I think moft Quadrupeds, are furnifhed
~with, I have been long in doubt what the ufe of
it might be; and have fometimes thought it was
for the more abundant defence and fecurity of the
eye ; but then I was puzzled to give any tolerable
account, why nature fhould be more folicitous for
the prefervation of the eyes of brutes than men, and
in this refpet alfo to be a ftepmother to the mofk
noble creature.

But the honourable * Author formerly mentioned
gives a probable account why frogs and birds are
furnithed with fuch a membrane. Frogs, becaufe
being amphibious animals, defigned to pafs their
lives in watery places, which for the moft part de
bound with fedges, and other plants endowed with
tharp edges, or points; and the progreflive motion
-of this animal being to be made not by walking, but
by leaping, if his eyes were not provided of fuch a
fheath, he muft either fhut them, and {o leap blind=-
ly, and by confequence dangeroufly, or by leaving
them open, run a veiture to have the cornea cut,
Ppricked, or otherwife offcnded by the edges or points
of the plants, or what may fall from them upon
the animal’s- eye: Whereas this membrane (being
fomething tranfparent as well as ftrong) is like a
kind of fpetacle that covers the c¢ye withourt taking
away the fight, Birds are likewife furnithed with it,
becaufe being deftinated to fly among the branches
of trees and buthes, their prickles, twigs, leaves,
or other parts, would be apt otherwife to wound
or offend their eyes, But yet ftill we are to feek
why it is given to other quadrupeds, whofe €yes are
in no {uch danger.

Thirdly, The ear, another organ of {enfe, how
admirably it is contrived for the receiving and
conveying of founds! Firft, There is the outward

¥ Boyle, of final Caufes, p. 53, 54.
Ee
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ear, or auricula, made hollow and contrafted
by degrees, to draw the found inward, to take i
as much as may be of it, as we ufe a funnel o
pour liquor into aoy veflel And therefore if the
auricula be cut clear off, the hearing is much im-
paired, and almoft quite marred, 2s hath been by
experience found From the aricula is extended
a_{mall, long, round hole, inward into the head,
to intend the motion, and fu augment the force
of the found, as we fee in a fhooting-trunk, the.
longer it is to a certain limit, the fwifter and more
forcibly the air paffes in it, and drives the pellet.,
At the end of this hole is a membrane, faftencd to
a round bony limb, and ftretched like the head:
of a drum, and therefore by anatomifts called allo
tympanum, to received the impulle of the {ound,
and vibrate or quaver according to irs reciprocal.
motions or vibrations: The finall ear-bones being.
at the end faftened to the *ympanum, and furnithed
with a mufcle, ferve for the tenfion of that mem=
brane, or the relaxation of it, aecording to the
exigency of the animal ; it being firetched to the
atmoft when it would hearken diligently to a lower
or more diftant found. Behind the drum are feveral
vaults and anfradtuous cavities in the ear-bone,
filled only with what naturalifts call the implanted
air; fo to intend the leaft found imaginable, that
the fenfe might be affedted with it; as we fee inv
fubterraneous caves and vaults, how the {found is .
redoubled, and what a great rcport it makes, how=
ever moderate it be: And becaufe it was for the
behoof of the animal, that upon any fudden accident .
it might be awakened out of its fleep, therefore
were there no fhuts or ftopples made for the ears,
that fo any loud or fharp noife might awaken it,
as alfo a foft and gentle voice of murmur provoke it .
to fleep Now the ears, for the benefit and con=
venicacies of the animal, being always to ftand
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open, becaufe there was fome danger that infefs
might creep in thereat, and eating their way thro’
the tympanum, harbour in the cavities behind ic;
therefore hath nature loricated or plaiftered over
the fides of the forementioned hole with ear-wax,
to ftop and entangle any infeéts that thould at-
tempt to creep in there. But 1 muit confefs my
felf not fufliciently to underftand the nature of
founds, to give a full and fatisfaltory account of
the ftrufture and ufes of all the parts of the ear.
They who have a mind to fearch into the curie
ous anatomy and ufe of this part, may cenfult
Monficur du Verney. |

Fourthly, The ncxt part I fhall take notice of
~ dhall be the teeth ; concerning which 1 find feven

obferyations in the honourable Mr. Boyle’s treatife
of final caufes, which 1 thall bricfly recapitulate,
and add ene or two more.

I. That the teeth alone, among the bones, con-
tinue to grow in length during a man’s whole
life, as appears by the unfightly length of one
tooth, when its oppofite happens to fall or be
- pulled out ; which was moft prowidently defigned to
gepair the wafte that is daily made of them by the
frequent attrition in maftication. Here, by the by,
I might advife men to be careful how they attempt
to cure this blemith, by filing or cutting off the
head of fuch an ever-grown tooth, left that befal
them which happened to a certain nun in Padua,
who, upon cutting off a tooth in that manner, was
prefently convulfed, and fcll into an epileply, as
Bartholine in his Anatomy reports.

II. That that part of the teéeth which is exrant
above the gums, is naked, and not invefted with
that fenfible membrane called perigffeum, wherewith
the other bones are covered.

III. That the teeth are of a clofer and harder
fubftance than the reft of the bones, for the more
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ealy breaking and comminution of the more folid
aliments, and that they might be more durable, and
not {o {foon worn down by grinding the food.

IV. That for the nonrithing and cherithing thefe
fo neceflary bones, the all-wife author of things has
admirably contrived an unfeen cavity in each fide of
the jaw-bone, in which greéater chanel are lodged an
artery, a vein, and a nerve, which, through lefler
cavities, as it were through gutters, {end their twigs
to each particular tooth.

V. Becaufe infants were for a confiderable time to
feed upon milk, which needs no chewing, and left
teeth fhould hurt the tender nipples of the nurfe,
nature hath deferred the production of them for
many months in a human feetus ; whereas thofe of
divers other animals, which are reduced to feek
betimes food that needs maftication, are born with
them.

VI. The different figure and fhape of the teeth is
remarkable. That the fore-teeth fhould be formmed
broad, and with a thin and fharp edge, like chizzels,
to cut off’ and take away a morfel from any f{olid
food, called therefore incifores. 'The next, one on
each fide, ftronger, and deeper rooted. and more
pointed, called therefore canini, in Englifh, eye-teeth,
to tear the more tough and refifting fort of aliments.

"The reft called jaw-teeth, or grinders, in Latin,

solares, are made flat and broad a top, and withal
{fomewhat vneven and rugged, that by their knobs
and lirtle cavities they may the better retain, grind,
and commix the aliments.

VI. Becaufe the operations to be performed
by the teeth, oftentimes require a confiderable firm-
nefs and firength, partly in the teeth themfelves,
partly in the inftruments which move the lower jaw,
which alone is moveable, nature hath provided this
with {trong mulcles, to make it bear forcibly

again{t the upper jaws And thus not only placed -

el b
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each tooth in a diftinét cavity of the jaw-bone,
as it were in a clofe, firong, and deep focket, but
has furnithed the feveral forts of teeth with hold-
fafts fuitable to the firefs, that by reafon of their
different offices they are to be put to. And there=
fore, whereas the cutters and eye-teeth have uf-
ually but one root, (which in thefe laft named is
wont to be very long) the grinders, that are em=
ployed to crack nuts, ftones of fruit, bones, or
other hard bodies, are furnithed with three roots,
and in the vpper jaw often with four, becaufe thefe
. are pendulous, and the {ubftance of the jaw {ome-
what f{ofter

VIII. The fituation of the teeth is moft cone
venient, viz. the mmwlares, or grinders, behind,
neareft the center of motion, becaufe, there is a
greater ftrength or force, required to chew the
meat, than to bite a piece, and the cutters before,
that they may be ready to cut off a morfel from any
folid food, to be tranfmitted to the grinders.

IX It is remarkable, that the jaw in men, and
fuch animals as are furnifthed with grinders, hath
an oblique and tranfverfe motion, which is neceflary
for chewing and comminution of the meat ; which 1t
is obferved not to have in thofe animals that want
the molares

Now if (as Galen faith) he that fhail marfhal a
company but of thirty-two men in due order, is
commended for a fkilful and induftrious perfon, thall
we not admire nature which hath fo fkilfully ranked
and dilpofed this quire of our teeth ?

Fifthly, The tongue is no lefs admirable for thc
contexture, and manifold ufes of it. Firf#f, It is
the organ of tafting ; for being of a {pungy {ub-
ftance, the {mall particles of our meat and
drink being mingled with the faliva, eafily infi-
nuate themfelves into the pores of it, and fo do
cither gratefully affect it, or harflily grate upon it ac-
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cordingly as they are figur’d and mov’d ; and here-
by we dilcern what is convenient or inconvenient
for our nourithment. It helps us likewife in the
chewing and fwallowing of our mear: And, Liftly,
It is the main inftrument of Speaking, a Quali-
ty fo peculiar to man, that no beaft could ever
attain to it And aithough birds have been taught
“to form fome words, yet they have been but a few,
and thofe learnt with great difficulty 5 but what
is the chief, the birds underftand not the meaning
of them, nor ufe them as figns of things, or ther
own conception of them s tho’ they may ufe them
as expreflions of their paffions; as parrots hav-
ing been ufed to be fed at the prolation of certain
words, may afterwards, when they are hungry,

ronounce the {fame. For this Des Cartes makes
ﬁis main argument to prove that Brutes have no
cogitation, becaufe the higheft of them could never
be brought to fignify their thoughts, or concep-
tions, by any Artificial figns, ether words or
Geftures, (which, if they had any, they would, in
all likelihood, be forward enough to do ;) where-
as all men, both fools, and mutes, make ufe
of words, .or other figns, to exprefs their
thoughts about any fubjels that prefent themfelves,
which figns alfo bave no reference to any of
their patlions. Whereas the figns that brute A=
nimals may be taught to ufe, are no other than
fuch as are the motions of fome of their pafli-
ons, Fear, Hope, Jov, é&c. Hence fome of the
Jewith Rabbins did not fo abfurdly define a man
Animal loguens, a fpeaking creature  Having had
occafion juft now to mention the Salwa, or Spittle,
I am put in mind of the éminent ufe of this hue
mour, which is commonly taken for an Lxcre-
ment.  Becaufe a  great part of our food is
dry, therefore nature hath provided feveral
Glandules  to  feparate  this  Juice from the



Part IL in the CREATION. 223

blood, and no lefs than four Pair of Chan-
nels to convey it into the mouth, which are of
late Invention, and calld by Anatomiits ductus
Sfalivales, through which the faliva diftilling contis
nually, ferves well to macerate and temper our
meat, and make it fit to be chew’d: and fwallow’d.
If a copious Moifture did not, by thefe conduit-
pipes, inceflantly flow down into the mouths of
horfes and kine, how were it poilible they fhould. for
a long time together grind and {wallow fuch dry
meat as hay and. ftraw ? Moreover, it is ufeful not
enly in the mouth, but in the {tomach tco, to pro-
mote concoction 3 as we have already noted.

Sixthly, To the mouth {ucceeds the windpipe,
no lefs wonderful in its conformation; for becaufe
continual refpiration is neceflary for the fupport
of our lives, it is made with annulary cartilages,
to keep it conftantly cpen, and that the fides of
it may not flag and fall together; and left, when:
we {wallow, our meat or drink (hould fall'in there
and obftrué it, it hath a ftrong {hut, or Valve,
cal’d epigioiriz, to cover it clofe and ftop it
when we {wallow ; For the more convenient bend=
ing of our necks, it is' not made of one entire’
continu’d cartilaige, but of many annulary enes,
join’d together by f{trong membranes, which mem=
branes are mufcular, compounded of ftraight and
_circular Fibres, for the more effeftual contratiom
of the windpipe in any {trong or violent expira=
tion or coughing; and left the afperity or hard-
nefs of their cartilages ; fhould hurt the Oefipbagus,
or gullet, which is tender, and ot a fkinny fub-.
ftance, or hinder the f{wallowing of our meat
therefore thefe annulary griftlcs are not made-
round, or entire. Circles3 but where the gullet
touches the windpipe, there 'to fill up.the circle,
is only a foft membrane, which may eafily give:
way to the dilatation of the gullet.. And.to demons-
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firate that this was defignedly done for this end
and ufe, fo foon as the windpipe enters the lungs,
its cartilages are no longer deficient, but perfect
circles, or rings, becaufe there was no neceflity
they fhould be fo, but it was more convenient they
fhould be entire. Lafly, For the various Modula-
tion of the Voice, the upper end of the windpipe
Is endu’d with feveral cardages and Mufcules, to
contrat or dilate it, 4s we would have our Voice
flat or fharp: And moreover, the whole is con-
tinually moiften’d with a glurinous humour, ifluing
out of the {mall Glandules that are upon its inner
Coat, to fence it againft the fharp Air receiv'd in,
or Breath forc’d out; yetisit of quick and ten-
der fenfe, that it may be eafily provok'd to caft out
by coughing, whatever may fall into it from withour,
or be difcharg’d into it from within.

It is alfo very remarkable which Cafpar Bartho-
line hath obferv’d in the Guller, that where it per=
forateth the Midriff, the carnecous Fibres of that
mufcular part are infected and arcuate, as it were
a Spiniter embracing and clofing it faft, by a great
Providence of nature, left, in the perpetual Motion
of the faid Midriff, the upper Orifice of the Stomach
fhould gape, and caft out the Vituals as faft as i
receiv'd it. '

Seventhly, The heart, which hath been always
eficem’d, and really is, one of the principal parts of
the body, the primum wvivens, & ultimum moriens,
the firft part that quickens, and the laft that dies, by
its inceflint motion diftributing the . blood, the
vehicle ‘of life, ‘and with it the vital heat and
Spirits, throughout the whole Body, whereby it
doth continually irrigate, nourifh, and keep hot,
and fupple all the members. Is it not admirable,
that from this Fountain of Life and heat there
fhould be channels and conduit-pipes to every,
even the leaft and moft remote, part of the body ?
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‘juft as if from one water-houfe there fhould be
Pipes conveying the water to every houfe in a town,
and to every room in each houfe; or from one
fountain in a garden there fhould be little Chan-
nels or Dykes cut to every bed, and every plant
growing thercin, as we have feen more than once
done beyond the feas. I confefs, . the heart feems
not to be defign’d to fo noble an ufe as is gencrally
believ’d, that is, to be the fourtain or conferva-
~ tory of the vital flame, and to infpire 'the blood
therewith, (for the lungs ferve raiher for the Ac=
cenfion, or maintaining that flame, the blood re-
ceiving there from the air thofe particles which are
one part of the pabulum, or fuel thereof, and fo
impregnated, running back to the heart) but to
ferve as a machine to reccive the blood from the
veins, and to force it out by the arteries through the
whole body, as a fyringe doth any liquor, though
not by the fame artifice: And yet this is no ignoble
ufe, the continuance of the circulation of the blood
being indifpenfably neceflary for the quickning and
enlivening of all the members of the body, and
fupplying of matter to the brain, for the prepara-
‘tion of the animal fpirits, the inftruments of all
{fenfe and motion. Now for this ufe of receiving
and pumping out of the blood, the heart is admi-
rably contrived. For, Firj/, being a mufcular part,
the fides :of it are compoled of two orders of
fibres, running circularly, or fpirally, from bafe to -
tip, contrarily one to the other, and fo being
drawn or contrated contrary ways, do violently
conftringe and ftraiten the ventricles, and f{trongly
force out the blood, as we have formerly intimated :
Then the veflels we call arteries, which carry from
the heart to the feveral parts, have valves which
open outwards, like trap-doors, and give the
blood a free paflage out of the heart, but will not
fuffer it to return back agai? thither ; and the veins-
_ F -
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which bring it back from the feveral members
to the heart, have valves or trap-doors, which
open inwards, {o as to give way unto the blood to
run into the heart, but prevent it from running
back again that way: Befides, the arterics confifk
of a quadruple coat, the third of which is made up
of annular or orbicular carncous fibres to a good
thicknefs, and is of a mufcular nature, after every
pulle of the heart, ferving to contraét the vefich
fucceflively with incredible celerity ;. fo by a kind
of periftaltick motion, impelling the blood onwards
to the capillary extremities, and thro’ the mulcles
with great force and {wiftnefs. So the pulfe of
the arteries is not only caufed by the pulfation of
the heart driving the blood thro’ them in mannep
of a wave or fluth, (as Des Cartes and orhers would
have it,) but by the coats of the arteries themfelves,
which the experiments of a certain Lovain * phyfi-
eian (the firft whereof is Galen’s) do, in my opinion,
smake good againft him. * Firft,” faith he, * if you
¢ {lit the artery, and thruft into it a pipe, fo big as
¢ to fill the eavity of it, and caft a ftrait liganire
# upon that part of the artery containing the pij e,
* and fo bind it faft to the pipé; notwithftanding
¢ _the blood hath free paflage thro’ the pipe, yet will
% not the artery beat below the ligature 5 but do but
% take off the Iigaturc, it will commence again to
¢ beat immediately.” DBut becaufe one might be
ready to reply to this experiment, that the reafon
why when bound it did not beat, was, becaufe the
current of the blood being ftraitned by the pipe,
when beneath the pipe it came to have more li= -
berty, was not fufficient to ftretch the coat of the
artery, and fo caufe a pulfe; but when the liga-
ture was taken off, it might flow between the ine
_ clofed tube, and the coat of the artery : Lhere=

® @artes, Ep. Y. 5 Ep. 77. &_-Scp.
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fore he adds another, which clearly evinces, that
this could not be the reafon, but that it is’ fome-
thing flowing down the coats of the artery that
caufes the pulfe; that is, if you ftruiten the artery
never {o much, pmwded EhL fides of it do not
quite meet, and ftop all Paflige of the blood, thc
w_lel will, nowwithftanding, con: inue fll to bea

below or beyond the coarétation So we fee f-*mf;_
Phyticians, both ancient (as Galen) and modera,
were of opinion, that the pulfe of the arteries was
owing to their coats; though the firit that I know
of who obferv’d the third coat of an artery to be a
mulicular  body, compos’d of annular fibres, was
Dr. Willis This mention of the prieftaltick Mo-
Tion puts me in mind of an DCuIlr Demonltration
of 1, in the gullet of kine when they chew the
cud, which I have often heheld with pleafures
for, atter they have fwallow’d one morfel, if you
look tteadfaitly upon their throat, you will foon feg
another aicend, and ' run pretty fwlitly all along
the throat up te the mouth, which it could nog
do, nolefs it were impell’d by the fuccedive cong
wraltion or periftaltick motion of the gullet, con=
tll]th.H}” following; and it is remarkable that thefe
ruminant creatures have a power by the zrn;mrmm
of their wills, of direting this prieitaliick motion
upwards or downwirds. 1 fhall add no more con=
cerning the heart, but that it, and the brain, da
mutuas operas traderg, enable one another to work ;
for, firft the brain cannot itfelf live unlefs it ree
_ceive continual fupplies of blood from the hezu-r,,
but lefs can it perform its fun&ions of preparing
and dlﬁnbutmg the animal {pirits,. nor the hearg
pulfe, nnlefs it receives fpirits, -or fomething elfe thag
defcends from the brain by the nerves. For do bug.
cut afunder the nerves that go from the brain to

the heart, th»: mouon thercof in molt perfe&
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¢ The fpermatick veins do more than equal the
length of the arteries of the reftes in men ; their
various divifions, and feveral inofculations. and
their valves are admirably contrived to fufpend
the weight of the blood, in order to difcharge
it into the larger trunks of the veins; and
were it not that the refluent blood from the
teftes is a pendus to the influent blood from the
arterics, and ftill leflens its current in the zefles,
thefe {permatick veins, like thofe of other parts,
might have difcharged the blood into the next ad-
jacent trunk. ‘

‘¢ Who can avoid furprife at the art of nature,
in contriving the veins that bring part of the
refluent blood from the lower parts of the bo-
dy, when they confider the neceflity of placing
the human heart, as well as that of moft
quadrupeds, fo far from the centre of the body
towards its upper part; it is for that end ne-
ceflary that the large trunks of the veins and
arteries fhould not aflociate each other; for if
all the blood fent to the lower parts by the de-
fcending trunk of the aorta, fhould return to
the heart again by one fingle trunk (as it is
{fent out from thence) the weight of {fo much
blood in the afcending trunk of the vepa cave
would oppofe all the force the heart could give
it for the arteries, and hinder its afcent; for
this reafon the wema azygos or fine pari is
contrived to-convey the blood fent to the mufcles
of the back and rkerax into the defcending
trunk of the wena cawva above the heart; hence
it is . evident that more blood comes into the
heart by the defcending or upper trunk of the
vena cavz, than pafles out by the afcending
trunk of the aorta; nor does the quantity
of blood conveyed to the heart by the fuperior
trunk of the vena cava, {feem, without . fome
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ftrument to work withal in hufbandry and all me-
chanick arts, is fo obvious to every man’s obferva=
tion, that I need not fpend time to inftance in
particulars : Moreover, the feveral fingers are fur-
nithed with feveral mufcles to extend and open the
hand, and to move to the right and left; and fo
this diviion and motion of the fingers doth not
~ hinder but that the whole hand may be employed
as if it were all of a piece, as we fee it is, either
expanded, as in firiking out, fmoothing and fold-
ing up of cluaths, and {ome mechanick ufes; or corie
tracted as in fighting, kneadiog of dough, and
the like; it is allo notable and indeced wonderful,

that the tendons bending the middle joint of the
fingers fhould be perforated, to give paflage to the
tendons of the mulcles which draw the uwppermoft
joints, and all bound down clofe to the bone with
{trong ﬁ'lf:ts, left they fhould ftart up and hinder
the hand in its wnrk ftanding lke fo many bow-
firings. Thirdly, The firngers ends are ftiengthened
with nails, as we fmufy the ends of our ftaves
and forks with -iron hooks or ferules; which
nails ferve not only for defence, but for orna«
ment, and many ufes, The {kin upon our fin-
gers ends is thin, and of molt exquifite fenfe, to
help us to judge of any thing we bandle. If now I
_ihou d go about to reckon up the fLVﬂL*al ules of
this inftrument, time would fooner fail me than
matter DBy the help of this we do all our works,
we build ourfelves houfes to dwell in, we make
ourfelves garments to wear, we plow and {ow our
grounds with corn, drefs and cultivire our viné-
_}'ﬂrds, gdrdens aild m{:hnds, gather and lay up
our grain and fruits we prmue and make rea.dy
our viftuals; fpinning, weaving, painting, carv-
ing, engraving, and that divinely lincntﬁd art of
'Wrttlné,, whereby we tranfmit our owi ihnﬁghts
to polterity, and convesfe with and participate the



132 The Wispom ¢f GOD Part II,

‘obfervrtions and inventions of them that are long
ago dead. all performed by this; this is the only in-
firument for all forts what{foever, no improvement
to be made of any experimental knowledge without
it. Hence (as Ariftotle faith well) they do amifs
that complain that man is worfe dealt with by na-
ture than any other creatures: whereas they have
fome hair, fome fhells,” fome wool, fome fea-
thers, fome fcales, to defend themfelves from the
injuries of the weather, man alone in born naked
‘and without all covering; whereas they have na-
tural weapons to defend themfelves and offend
‘their enemies, fome horns, fome hoofs, fome
teeth, fome talons, fome claws, fome fpurs and
beaks ; man hath none of all thefe. but is weak and
feeble, and unarmed fent into the world : Why, a
hand, with reafon to ufe it, fuppli¢s the ufes of all
thefe, that is- both a horn and a hoof, a talon and
‘a tulk, &c' becaufe it enables us to ufe weapons
of thefe and other falhions, as fwords and {pears,
and guns; befides, this advantage a man hath of
them that whereas they cannot at pleafure change
their coverings, or lay afide their weapons, or
make ufe of others as occafion ferves, but mult a-
bide winter and fummer, night and day with
the fame cloathing on their backs, and fleep with
their weapons upon them; a man can alter his
cloathing according to the exigency of the wea-
ther, go warm in winter and cool in fummer,
cover up himfelf hot in the night, and ldy afide his
“cloaths in the day, and put on or off more or fewer,
“according as his work and exercife is; and can,
as occafion requires, make ufe of divers forts of
“weapons, and choice of fuch at all turns as are
moft proper and convenient; whereby we are en-
‘abled to fubdue and rule over all other creatures,
and ufe for our own behoof thofe qualities wherein
they excel, as the ftrength of the ox, the valour
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and fwiftnels of the horfe, the fagacity and vigilancy
of the dog, and fo make them as it were our own.
Had we wanted this member in our bodies, we muft
have lived the life of brutes, without houfe or thelt-
er, but what the woods and rocks would have af-
forded, without cloaths or covering, without corn,
or wine, or oil, or any other drink bur water
without the warmth and comfort, or other ufes
~of fire, and fo without any artificial baked, boil=
ed, or roalted meats; but muft have fcrambled
with the wild beafts for crabs, and nuts, and a-
corns, and fuch other things as the earth puts
forth of her own accord; we had lain open and
expofed to injuries, and had been unable to refift
or defend ourfelves again(t almoft the weakeft crea=
ture. . o
T'he remaining parts I fhall but briefly run over.
That the back-bone fhould be divided into fo
many vertebres for commodious bending, and not
be one intire rigid bone, which being of that
length would have been often in danger of fnap=
ping in funder; that it thould be made tapering, in
form of a pillar; the lower vertebres being the
broade(t and large(t, and the {uperior in ordcr, lefler
and lefler; for the greater firmnefs and ftability
of the trunk of the body: that the feveral vertew-
bres fhould be o elegantly and artificially compadci~
ed and joined together; that they are as firong and
firm as if they were byt one bone; that they fhould
be all perforated: in the middle with a large hole
for the fpinal marrow or pith to pafs along, and
€ach particular have a. hole on each fide to tran{-
it the nerves to the mufcles of the body, to
convey both fenfe and motion; that by reafon of
the forementioned clofe connexion of the vertebres
it fbould be fo formed as not to admit any ‘great
flexure or recefs from a right line, any angular,
but only a moderate circulae bending, left the
Gg
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fpinal pith fhould be comprefled, and fo the free
'H_ltermu'rfc or pafluge of the fpirits to and fro be
opt.

©ne obfervation relating to the motion of the
bones in their articulations 1 fhall here add, thas
is, the care that is taken with the provifion that
is made for tlre eafy and expedite motion of them,
there being to that purpofe a twofold liquor pre-
pared for the inunétion and lubrification of their
heads or ends. 1 An oily one, furnithed by the
marrow. 2 A mucilaginous, fupplied by certain
glandules feated in the articulations, both which
together make up the moft apt and proper mixture
for this ufe-and end that can be invented or thoughe
upon; for not only both the ingredients are of a
lubricating nature, but there is this. advantage
gained from their compofition, that they do mu-
really improve one another; for the mucilage
adds to the lubricity of the oil, and the oil pre-
ferves the mucilage from infpiffation, and contradt-
ing the confiftency. of a gelly. Now this inunc-
tion is ufeful, indeed neceflary, for three ends
ehiefly :

1 For the facilitating of motion. For though the
ends of the bones are very fmooth, yet were they
dry;, they could not with that readinefs and eafe,
nay, not without great difficulty, yield to and obey
the flucks and attraétions of the motory mulfcles
as we fee clocks and jacks, though the fcrews and
teeth of the wheels and nuts be never fo fmooth
and polithed, yet if they be not oiled will hard-
ly move, though you clog them with never fo much
weight ; but if you apply but a little oil, they prefent-
?whirl about very {wiftly with the tenth part of the

orce.

2 For preferving the ends of the bones from an
incalefcency, which they, being hard and folid
Bedies, would neceflarily contraét from a fwift and
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long continuing motion ; fuch as that of running,
or mowing, or threfthing, or fawing, and the like,
if they are immediately touched and rubbed agninft
one another with that force they muft nceds do, e-
fpecially in runaing, the whole weight of the body
bearing upon the joints of the thighs and knees :
{fo we fee in the wheels of waggons or coaches,
the hollows of the naves, by their fwift rortations
~on the ends of the axle-trees, produce a heat, fome-
times {o intenfe as to fet them on fire; to prevent
which they ftand in nced to be frequently anointed
or befmeared with a mixture of greafe and tar, i-
- mitaung the fore-mentioned natural compolition of
oil and mucilage Nay, bodies fofter a great deal
than metals contradt a great heat by attrition, as
is evident from thofe black circular lines we fee
on boxes, difhes, and other turned veflels of wood,
which are the effeCts of ignition, caufed by the
prefiure of an edged flick upon the veflel turned
nimbly in the lathe. And if there had not been a
provifion in the joints againft fuch a preternatural
incalefcence upon their violent motion, this would
“have made a flothful world, and confined us 10
leifurely and deliberate movements, when there
were the moft urgent and hafty occaiions to quic-
ken us. ;

3. For the preventing of attrition, and wearing
down the ends of the bonmes by their motion and
rubbing one agamft another, which is fo violent
and lafting fometimes, that it is a wender any in-
unétion fhould fuffice to fecure their head from
waiting and confumption. I have often feen the
tops of the teeth (which are of a harder fubftance
than the reft of the bones) worn off by maftication,
in perfons who have loft molt of their grinders,
and been compelled conftanily to make wfe of three
or four only in chewing, {o low, that at laft the in-
ward marrow and nerve lay bare, aud they could no.
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that fo they might bend and give way without
danger of frafture; when bent returning by their
elaitick property to their figure again. Yet is not
the hollow of the bones altogether wufelefs, but
ferves to contain the marrow, which fupplies an
oil for the maintaining and inun&tion of the bones
and ligaments, and fo facilitating their motion in
the articulations 5 and particularly (which we men-
tioned not hefore) of the ligaments, preferving them'
from drynefs and rigidity, and keeping them fupple
and flexible, and ready to comply with all the mo-
tions and poftures of that moveable part to which
they appertain; and laftly, to fecure them from
difruption, which, as ftrong as they are, they
- would be in fome danger of, upon a great and fud-
den firetch and contortion, if they were dry, &c,
See more to this purpofe in the treatife fore-quoted,
‘ page 183,

~ That whereas the breaft is encompaflfed with
ribs, the belly is left, free, that it mlght give way
to the motion of the midriff in refpiration, and to
the neceflary reception of meat and drink, as alfo
“for the convenient bending of the body; and in
females for that EKIF’!DIC‘IH’IF}I cxtenfion that is
1equmtﬂ in the time of their pregnancy.

‘L'hat the lungs fhould be made up of fuch in
numerable a1r-p pes and veficles, interwoven with
blood veflels, in order to purify, ferment, . or fup-
ply the fanguineous mafs, with: nitro-aerial parti-
cles, which ru{h in by their elaftick power upon the
mufcular extenfion of the thorax, and fo feed the
vital flame and fpirits; for upon obftruéting this
communication all is prefently extin€t, no circu-
lation, no motion, no hmt nor any ﬁgn crf life re=
mains,

Thzt the ftomach fhiould be membranuus, and
capable of dilatation and contraction, according
£o the quantity of meat contained in ity that it
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pores of the capillary veffcls into the fecretory ones
which afterwards all exonerate themfelves into one
common duftus 3 as may be feen in the works of Dr
‘Wharton, Graaf, Bartholine, Rudback, Bilfius. Mal=
pighi, Nuck, and others. That the glands {hould fe-
parate fuch variety of humours, all ditferent in colour,
tafte, fmell, and other qualities.

Finally, That all the bones, and all the muftles,
and all the veflels of the body, thould be fo admi=
rably contrived, and adapted, and compadted toges
ther for their {everal motions and ufes, and that moft
- geomerrically, according to the ftricteft rules of me=
chanicks; that if in the whole body you change the
figure, firuation, and conjundtion but of oue part, if
you diminifh or increafe the bulk and magoitude ; in
fine, if you endeavour auy innovation or alteration,
you marr and fpoil inftead of mending; how can all
thefe things put together but beget wonder and altons
Hhment ?
~ In the mufcles alone there feems to be more geo=

metry, than in all the artificial engines in the world;
and therefore the different motions of animals are a
fubjelt fit only for the great mathematicians to hana
dle, among whom Steno, Dr Croon, and above
all, Alphonfo Borelli, have made their effays to=
wards it. _

That under one fkin there fhould be fuch infis
~mite variety of parts, varioufly mingled, hard with’
foft, fluid with fixed, folid with hollow, thofe in
-reft with thofe in motion; fome with cavites,
as mortefles to receive, others with, tenons to fit
thofe cavities, all thefe fo packed and' thrult fo clofe
together, that there is no unneceflary vacuity in the
whole body, and yet fo far from clathing or inter=
fering one with another, or hindering each others
motions, that they do all friendly confpire, all help
and aflitt mutvally one the other, all concur in one
general'¢nd and defign, the'good and prelervation of
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all winter, doth (as Hildanus tells us) live upon its
own fat; for in the autumn, when it fhuts itfelf
up in its hole (which it digs with its feet like a
rabbit, making a neft with hay or ftraw to lodge
itfelf warm) it is very far; (Hildanus took out a-
bove a pound and an half of fat between the fkin
and mulcles, and a pound out of the abdomen]
but on the contrary, in the {pring-time, when it
comes forth again, very lean, as the hunters expe-
rience in thofe they then take. 3. The internal fae
ferves for the defence and fecurity of the  veflels,
that they might lie foft, and be fafely conveyed in
their paflage, wherefore it is efpecially gathered a-
‘bout them.

By what pores, or paflfages, or veflels, the fat
is {eparated from the blood when it is redundant,
and again abforbed into it whean it is deficient, is a
matter of curious enquiry, and worthy to be in-
duftrioufly fought out by the molt fagacious and
dextrous anatomifts. The veflels whercinto it is
received, and wherein contained, are by the micro-
fcope deretted to be bladders, and thofe doubtlefs
perforated and pervious one into another ; and
- though for their exceflive fubrilty and thinnefs they
appear not in a lean body, yet feem to have been
primitively formed and provided by nature to re-
ccive the fat upon occafion. Why the fat is col-
lected chiefly about fome particular parts and vef-
-{els, and not others; as for example, the reins
and the caul, I eafily confent with’ Galen and o=
thers the reafon to be, the cherifbing and keeping
warm of: thofe parts upon which fuch veflels are
Apread ; fo the caul ferves for warming the lower
belly, like an apron or picce of woollen cloth.
Hence a certain gladiator,  whofe caul Galen cut
out, was fo liable to fuffer from the cold, thathe
was conftrained to keep his belly conftantly covera
ed with wool; for the i]?[mﬁinﬁs containing a great
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.d.cal of food, there to undergo its laft concoétion,
-and no veflels of blood penetrating it, and Howing
through it to keep it warm, they had need be de-
fended from the injuries of the external air by out-
ward coverings. Why there thould be fuch copi~
ous fat gathered about the reins to inclofe them,
is not {o eafy to difcern, but furely there is a greae
and conftant heat required there, for the feparation -
of the urine from the blood, the conftaut {pa=-
ration and excretion whereof is neceffary for the
prefervation of life; and we fee if the blood be inr
any degree chilled, the fecretion of wupine is in a
great meafure ftopt, and the ferum caft upon the”
glandules of the mouth and throat ; and if the
blood be extraordinarily heated by exercile or o=~
therwife, it cafts off its ferum plentifully by fwear,.
which may be effeted by the fwiftr motion of the
blood through the glandules of the fkin, where its
plentiful ftreams being ftrengthened and conftipated
into a liquor, force their way through thofe emunc~
tories, which at other times. tranfmit only infenfible:
vapours. Some fuch effeéts may be wrought uporm
the blood by the heat of the kidneys. * Certain it is
that the humours excerned by fweat, and: urine,
are near a-kin, if not the fame; and therefore it is
worthy the confideration, whether there might not
be fome ufe made of {weating in a fuppreflion of
arine. But 1 digrefs too far.

1 thall only. add to this particular, that becaufe
the defign of nature in colleéting fat in- thefe plices
is for the fore-mentioned ufe, it hath for the ef-
fe€ling thereof fitted the veflels there with pores
or paflages proper for the feparation and tranimife
fion of it..

I fhould now ed' to treat of the generation
and formation of the foetus in the womb, but that
is a fubjeét too difficult for me to handle, the
dody of man- and: other animals being formed in
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the dark recefles of the matrix, or, as the Plalmift
phrafes it, Plalm. cxxxix. 14. Made in fecret, and
curioufly wrought in the loweff parts of the earth.
This work is fo admirable and unaccountable, that
neither the atheifts, nor ' mechanical philefophers
have attempted to declare the manner and procels
of it, but have (as I noted before) very cautiouily
and prudently broke off their {yitems of natural
philofophy here, and lett this point untouched ;
and thofe accounts which fome of them have at-
tempted to .give of the formation of a few of the
parts, are fo exceflively abfurd and ridiculous, that
they need no other confutation than ba, ha, be.
And I bave already further fhown, that te me it
feems impoilible that matter divided into as minute
and f{ubtile parts as vou will or can imagine, and
thofe moved according to what catholic laws fo-
ever can be devifed, fhould without the prefiden-
cy and direftion of fome intelligent agent, by the
mere agitation of a2 gentle heat, run itfelf into fuch a
curious machine as the body of man is.

Yet muft it be confcfled that the feed of animals
is admirably qualified to be fathioned and formed
by the plaftick nature into an organical body, cone
taining the principles or component particles o' all
the feveral homegeneous parts thereof 3 for indeed
every part of the body {eems to club and contribute
to the feed, elfe why fhould parents that are born
blind or deaf, or that want a finger or any other
part, or have one fuperfluous, fometimes generate
children that have the fame defells, or imperfeca
tions; and yet (which is wonderful) pothing of
the body or groficr matter of the {eced comes near
the firft principle of the foetus, or in fome fo
much as enters the womb, but only fome conta-
gious vapour or fubtile efiluvia thereof, whicls
{eems to animate the gemma or cicatricula of the

cgg contained in the female ovary before it pailis
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through the tubes or cornua into the uterus. How
far the animalcules obferved in the feed of the males
may contribute to generation, [ leave to the more
fagacious philofophers to enquire, and fhall here

content myfelf with refering the reader to the feveral

letters publithed by Mr Lewenhoek.

But to what fhall we attribute the foetus, its
likenefs to the parents, or omitting them, to the
precedent progenitors; as I have obferved, fome
parents that have been both black haired, to have
generated moft red haired children; becaufe their
anceftors hair hath been of that colour? Or why
are twins fo often extremely alike 7 Whether is this
owing to the eflicient, or to the mater ?

Thofe effluvia we {peak of in the male feed as
fubtile as they are, yet have they a great if not the
greatcﬂ: ftroke in generation, as is clmuly demon-
ftrable in a mule, which doth more relemble the male
parent, that is, the afs, than the female or horfe.
But now, why fuch different {pecies fhould not
only mingle together, but afo generate an animal,
and yet that that hybridous production thould not
again generate, and fo a new race be carried on, but
nature thould ftop here, and proceed no further, is to
me a myftery, and unaccountable. :

One thing relating to generation I cannot omit ;
that is, the conftruftion of a fet of temporary
parts (like fcaffolds in a building) to. ferve a
prefent end; which are afterwards laid = afide,
afford a ftrong argument of counfel and defign.
Now for the ufe of the young during its inclafure
jn the womb there are feveral parts formed, as
the membranes inveloping it, called the {ecundines,
the umbilical vefltls, one vein, and two artéries;
the urachus, to convey the urine out of the blad
der, and the placenta uterina; part whereof fall
away at the birth, as the fecundines and placen
t2 ; others degencrate into ligaments , as the urge
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chus and part of the umbilical veinj befides
which, becauie the foctus during its abode in the
womb hath no ule of refpiration by the lungs,
the blood doth not all, I may fay, not the greateft
part of it, flow through them, but there are two
paflages or channels contrived, one called the fo=
ramen ovale, by which part of the blood brought
by the wvena cava pafieth immediattly into the
left ventricle of the heart, without entering the
right at all; the otheris a large arterial channel
pafling from the pulmonary artery immediately in-
to the aorta, or great artery, which likewile de=
rivers part of the blood thither, without running at
all into the lungs; Thefe wwo are clofed up foon
after the child is born, when it breathes no more
(as' 1 may fo fay) by the placenta uterina, but ree
{piration by the [ungs is needful for it, It is here to
be noted, that though the lungs be tormed fo {oon
as the other parts, yet during the abode of the
foetus in the womb they ly by as ufelefs, In like
manner [ bave obferved, that in ruminating crea-
tures the three foremoit {tomachs, not only during
the continuance of the young in the womb,
bat fo long as it is fed with miik, are unemployed,
and ufelefs, the milk palling immediately into the °
fourth.
Another obfervation I f(hall add concerning ge--
* neration, which is of fome moment, becaule it
takes away fome conceflions “of naturalifts thae
give countenance to the acheiits fictitious and ridie
culous account of the firft produétion of man-
kind and other animals, viz- That all forts of in-
fects, yea, and iome quadrupeds too, as frogs and
mice, are produced {pontaneoufly. My obferva-
tion and affirmation is, that there is no fypch thing -
in mature as equivocal or fpontaneous generation,
but that all animals, as well fmall as great, not
excluding the vileft and molt contemptible infect,

5



246 The Wispom of GOD Part IL

are generated by animal parents of the fame fpccies
with rhemielves; that noble Italian virtuofo Fran-
cilco Redi having experimented, that no putrified
fleth (which one would think were the moft likely
of any thing) will of itfelf, if all infects be carc-
fully kept from it, produce any. The fame ex
periment, 1 remember Dr Wilkins, late Bithop of
Chefter, told me had becen made by fome of the
Royal Society. No inftance againft this opinion
doth fo much puzzle me as worms bred in the in-
teftines of man and other animals, But feeing
the round worms do manifelily genecrate, and
probably the other kinds too, it is likely they
come originally from {eed, which, how it was
brouglit into the guts, may aftewards poflinly be
difcovered. Mareover, 1 am inclinable to believe that
all plants too, that themfelves produce feed (which
are all but fome very imperfedt ones, which {carce
deferve the name of plants) come of feed them=
felves. For the great naturalitt Malpighius to
make experiment whether earth would of itfelf
put forth plants, took fome purpofely digged out of
d deep place and put it into a glafs veflel, the
top whereof he covered with f{ilk muny times
doubled, and ftraitened over it; which would admit
the water and air to pafs through, but exclude the
leaft feed that might be watted by the windj
the event was, that no plant at all fprung up in it
Nor need we wonder how in a ditch, bank or
grafs-plat newly digged, or in the fen-banks in
the ifle of Ely, mulftard fhould abundantly fpring
up, where in the memory of man none hath been
known to grow, for it might come of teed which
had lIain there tor more than a man’s age, fome of
the antients mentioning fome {eeds that retain
their fecundity forty years; and I have found in
a paper reccived from a friend, but whom I have -
forgotteny that mclon-fceds after thirty years are
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beft for raifing of melons. As for the muftard
that {prung up in the ifle of Ely, though there had
never beem any in that country, vet might
it have been brought down in the channels by
the floods, und fo being thrown upon the banks
together with the ecarth, might germinate and
grow there.
And indeed a fpontaneous generation of animals
and planrs, upon due examination, will be found
to be nothing lefs than a creation of them ; for af.
ter the matter was made, and the fea and dry land
feparated, how is the creation of plants and animals
defcribed, but by a commanding, that is, effectuale
ly caufing the waters and earth to produce their
feveral kinds without any feed ! Now creation
being the work of Omnipotency, and incommuni»
cable to any creature, it muit be beyond the power
of nature or natural agents to produce things after
that manner. And as tor God Almighty, he is
faid to have refted from his work of creation after
‘the feventh day. But if there be any ipontaneous
gencration, there was nothing done at the creation,
but what is daily done; for the earth and water

roduced animals then without feed, and fo they
do fiill. _

Becaufe fome, I underftand, have been offended
at my confident denial of all fpontancous generation,
accounting it too bold and groundlefs, 1 thall a little
enlarge upon it, and give my reafons, in order to
their fatisfaction.

Firft, Then, [ fay, fuch a fpontaneous genera-
tion feems to me to be nothing lels than a crea-
tion ; for creation being not only a produétion of
a nothing out of nothing, but alfo out of indifpofed
matter, as may be clearly inferred from the ferip-
ture, and is agreed by ail divines, this fpontaneous
generation being fuch a production, wherein doth
- differ from creation? Or what did God Almighe
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ty do at thé firft creation of animals and plants more
than what (if this be true) we {ee every day done?
To me, I muit confefs, it feems almoft demonftrable,
that whatever agent can introduce a form into in-
difpofed matter, or difpofe the matter in an inftant,
muft be fuperior to any natural one, not to fay om=
nipotent. :

Secondly, Thofe who have with the greateft dili-
gence and application confidered and fearched into
this matter, as thofe eminent virtuofi, Marcellus
Malpighius, Francifcus Redi, John Swammerdam,
Lewenhoek, and many others, are unanimoufly of
this opinion, fave that Francifcus Redi would ex-
cept fuch infeéts as are bred in galls, and fome other
excrefcencies of plants. Now their authority weighs
more with me, than the general vogue, or the con-
current fuffrages of a thoufand others, who never
examined the thing fo carefully and circumfpeltly as
they have done, but run away with the cry of the
common herd of philofophers.

Firft of all, Dr Swammerdam, who hath been,
to the beft purpofe of any man I know of, bufied
in fearching out and obferving the nature of all in-
{ets in general; all in gencral I fay, for as to one
particular infect, to wit, the filk-worm, I muft
except Signior Malpighi; and to one genus of
them, to wit, 'fpiders, Dr Lifter in his general
hiftory of infefts, written in Low Dutch, and
tranflated into ¥rench, p. 47. hath thefe words,
Nous difans qu’il ne (e fait dans toute la nature aucune
generation par accident, &e. “ We aflirm that there
¢¢ is not in all nature any accidental [or {pontaneous]]
¢¢ generation, but all come by propagation ;5 wherein
¢¢ chance hath not the leaft part or intereft ” And in
pe 159. {peaking of the generation of infets out
of plants, in contradi¢tion I fuppofe to Signior
‘Redi, he faith, Nous croyons abfolument, ée. ¢ We
¥ do abfolutely believe that it is not poflible to prove
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“* by experience that any infe@s are engendered out
‘ of plants ; but on the contrary, we are very well -
“ informed and aflured that thefe little animals are
- “ not fhut up in or inclofed there for any other
¢ reafon than to draw thence their nourifhment.”
It 15 true indeed, that by a certain, conftant, and
immutable order of nature, we fee many forts of
infects affixed to particular fpecies of plants and
fruits, to which the refpetive kinds faften them-
{felves as it were by inftinét; but we are to know
that they all come of the feed of animalcules of
their own kind, that were before 'laid there; for
thefe inlefts do- thruft their feed or eggs fo deep
into the plants, that they come to be afterwards as
it were united with them, and the aperture or ori-
fice by which they entered, quite clofed up and
obliterated, the eggs being hatched and nourifhed
within. We have often found the egss of infeéts
fo deeply funk into the tender buds of trees, that
without hurting of them it was impoflible to draw
them out. Many initances he produces in feveral .
forts of infects making their way into plants, which,
though they be well worth the reading, are too long
to tranfcribe.

Secondly, That great and fagacious naturalift, and
moft accurate examiner of thefe things, Signior Mal-
pighi, in his treatife of galls, under which name he
comprehends all preternatural and morbofe tumours
and excrefcencics of plants, doth demonitrate in par-
ticular, that all fuch warts, tumours and excrefcen-
cies, where any infeéts are found, are excited or
raifed up either by fome venenofe liquor, which to-

ether with their eggs fuch infedts fhed upon the

iaves, or buds, or fruits of plants, or boring with

their terebrae, inftil into the very pulp of fuch

~buds or fruits ; or by the contagious vapour of

the very eggs themfclves, producing a mortifica-

jion or fyderation in lhf:I parts of plants on which
; _

iy
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they are laid; or laftly, by the grubs or maggots
hatched of the eggs laid there, making their way
with their teeth into the buds, leaves or fruit, or
even the wood itfelf of fuch plants on which their
“eggs were laid. So that at the laft he concludes;
Erunt ituque gallae et reliqut plantarum tumares
morbofae excrefcentiae, vi depofiti ovi a turbata plar=
tarum compage, et vitiato humorum motu excitatat,
guibus inclufa ova et animalcula velut in uters fovin-.
tur et augentur, donec manifeftatis firmatifgue pro=
priis partibus, quafi exoriantur movam exortantin
auram. “ We conclude therefore that galls, and
¢« other tumours of plants, are nothing elfe but
 morbofe excrefcencies, raifed up by the force of
¢ the eggs there laid, difturbing the vegetation and
% temper of the plants, and perverting the motion
¢ of their humours and juices 3 wherein the ‘nclofed
¢ eggs and animalcules are cherifhed, n urifhed, and
¢ augmented, till their proper parts being manifeft-
¢ ed, explicated, and hardened or ftrengthened, they
€ are as it were new born, affeting to come forth
< into the open air.” In the fame treatife he defcribes
the hollow inftrument (terebra he calls it, and we
may Englifh it, piercer) wherewith many flics are
provided, proceeding from the womb, with which
they perforate the teguments of leaves, fruits, or
buds, and through the hollow of it inject their
eggs into the holes, or wounds which they have
made, where in procefs of time they are hatched
and nourifhed. This he beheld one of thefe infeéts
doing with his own eyes in the bud of an oak ; the
manner whereof he defcribes, page 47. which I
{hall not tranfcribe, only take notice, that when he,
had taken off the infeét, he found in the leaf, very
lile and diaphanous eggs, exaltly like to thofe
~ which yet remained in the tubes of the fly’s womb.
He adds further, that it is probable that there may
be eggs hidden in diverfe parts of plamts, whereof
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no footftep doth outwardly appear, but the plant re-
mains as enire and thrives as well as if there were
no infect there, nay, that fome may be hidden and
cherifhed in drj,r places (not wanting any humour to
feed them) as in fear wood, yea, in earthen vefitls,
and marbles them{elves
Indeed to me it feems unreafonable that plants,
being of a lower form or order of being. thould
produce animals; for either they muft do it out
of indifpofed matter, and then fuch production
would amount to a creation, or elf¢ they mutt
prepare- a fit matter, which is to act beyond their
~{trength, there bf::ng required to the preparation
- of the fperm of animals a great appararus of vel-
fels and many fecretions, concoétions, r:’ﬂaﬂmns!
digeftions, and circulations of the matter, before it
can be redified and exalred into fo noble a liquor ;
~and befides there muft be an egg toos; for we
know ex ovo omnia; to the m::FeEhmn whﬁreaf
there are as many veflels and as long a procefs re-
quired. Now in plants there are no fuch vefiels, and
confzquently no fuch preparation of eggs or fpcn m;
which are the neceflary principles of amimals,
Thirdly, 1'hat worthy author of our own coun
try, | mean, Dr Lifter, in his notes upon Geodar=
gius Infeft. Numb. 16. p. 47. *hath thele words:
Non enim inducor ut credam, hov, vel aliud quoduis
animal, mado guadam Jrontanes e planta produci, et
alii caufae c:zucwzgue originem ﬁum debere quam pa-
renti animali ; 1. e. *° 1 cannot be perfuaded or in-
¢ duced to believe, that this, or any other animal,
¢ js (or can be) produced out of a plmt in a fgqn—
¢ tancous manner, or doth owe us original o any
¢ other cauft whdtever, than an animal parent of its
¢ own kind.” And in hus third note upon f;yét?
Numb. 49. thefe: Quaad fpontaneam erucae hujus
aliorumque infeclorum generationcm, pro parte negaw
iiva Jam fententigm meain tradiai, @e. ' Qs tothe

-y
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I took to be the coffus or hexapod, previous to fome
large beetle) had likewife the fame power of drawing
up its hind legs, fo that tho’ to appearance it wanted
them, yet really it did not fo, but had only drawn
them up. and hid them in its body when it was im=
merfed in the {pirit of wine, and confequently was
not the hexapod of a beetle, but an eruca, like to,
or indeed {pecifically the fame with that of our own
country by me obferved; and being eaten at this
day by the inhabitants of Jamaica, is in all likelie
hood the fame with the coflus of the antient Ro-
mans, which was fed for the table, as Pliny  af-
fures us; efpecially if we confider, that Dr Lifter
found this eruca in the body of an oak newly
cut down and {awed in pieces; on which tree Pliny
faith they feed, Thus much 1 thought fit to add to

- Dr Lifter, and do the truth right, by retracting my
~ former conjecture concerning the cofli. '

3- My third argument againft fpontaneous ge-
neration is, becaule there are no arguments or
experiments which the parrons of it do or can pro-

duce, which do clearly evince it,  For the general

and vulgar opinion that the heads of children, or
the bodies of thofe that do not change their linen,
but wear thar which is {weaty and fordid, breeds
lice; or that cheele of itlelf breeds mites or mag-
gots; 1 deny, and look wupon it as a great error

‘and miftake; and do affirm, that all fuch crea-
turcs are bred of eggs lid in fuch fordid places by

fome wandering loufe, or mite, or maggot; for

‘fuch places being moft proper for the hatching and

exclufion of their eggs, and for the maintenance
of their young, natare hath endued them with a
wonderful acutenefs of feent and fagacity, whereby

“they can, though far diftant, find out and make

towards them; and even lice and mites them-
felves, as flow as they feem to be, can, to my
knowledge, in no long time, march a confiderable
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Apecies 'produced, which would certainly now and
then, nay, very often happen were there any fuch
thing; for in fuch pretended generations, the
generant or active principle is fuppofed to be the
fun, which being an inanimate body cannot aét
otherwife than by his heat, which heat can oniy
put the particles of the paflive principle into motions -
the paflive principle is putrid matter, the particles
whercof cannot be conceived to differ in any thing
but figure, magnitude and gravity; dow the heat
putting thefe particles in motion, may indeed ga-
ther together thofe which are homogeneous, or of
the {fame nature, and feparate thofe that are hetero-
geneous, or of a diflerent, but that it thould fo fi-
tuate, place and connelt them as we {ee in the bo-
dies of animals, is altogether inconceivable ; which
if it could, yet that it thould always run them into
fuch a machine as is already extant, and not often
into fome new fathioned one, fuch as was never feen
before, no reafon can be afligned or imagined. This
the Epicurean poet Lucretius was fo fenfible of, that
he faw a neceflity of granting feeds or principles to
determine the fpecies. For (faith he) if all {forts of
principles could be conneéted,

————Vulgo feri portenta videres, '
Semiferas bominum [pecier exiftere, et altes
Interdum ramos egigni corpere vive; ;
Dultaque conneéls terreftria membra marinis ;
Tun flimmam retro [pirantes ore chimaeras
Pafcere naturam per terras emnipareniteis
Quirum nil fieri manifeftum e/l , omnia quands
Seminibus certis, certa genetrice, creata
Confervare genus crefeentia poffe videmus, &e.

2 Thay'ts, Thence would rife
Vaft monfters, nature’s great abfurdities ;
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male all that while refting on the back of the female,
clipping and embracing her with his legs about the
meck and body, and holding her fo faft, that if you
take him out of the water he will rather bear her
whole weight than let her go; this I obferved
in a couple kept on purpofe in a veflel of water by
my learncd and worthy friecnd Mr John Nid, Fellow
of Urinity-collcge, long fince deceafed; after this
the {pawn mult be caft into water, where the eggos
lie in the midit of a copious jelly, which ferves them
for their firft nourihment for a confiderable while 3
~and at laft the refult of all is nota perfe frog,
but a tadpole, without any fect, and having a long
tail to {wim withal 3 in which form it continues
a long time, till the limbs be grown out and ‘the tail
fallen away, before it arrives at the perfedtion of a
frog. Py

- I‘%aw if frogs can be generated fpontancoufly in
the clouds out of vapour, or upon the earth out
of duft and rain-water, what neceds all this ado?
To what purpofe is there fuch an apparatus of vef-
fels for the elaboration of the fperm and eggs?
- {uch a tedious procefs of generation and nutrition ?
This is but an idle pomp; the fun (for he is fup-
poled to be the equivocal .generant or efficient b

thefe philofophers) could have difpatched the bu-
finefs in a trice; give him but a lictle vapour, or a
little dry. duft or rain-water, he will produce
‘you a quick frog, nay, a whole army of them,
perfetly formed, and fir for all the fun&tions of
life, in threc minutes, nay, in the hundredth part
of one minute, . elfe muft fome of thofe frogs thae
were generated  in  the clouds fall down half
formed and inperfeét, which I never heard they
did ; and the procefs of generation have been ob-
ferved in the produdlion. of frogs out of duft and
rain-water, which. no man ever pretended to
mark or difcern,. . But that there can be;no frogs

L
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generated in the clouds, may be further made ap-
pear, t. From the extreme cold of the middle
region of the air, where the vapours are rurned
into clouds, which is not at all propitious to gene<
ration ; for did not {fo great men as Ariftotle and
Erafmus report it, I could bardly be induced to
believe that there could be one fpecies of infects
generated in {now. 2, Becaufe if there were any
animals engendered in the clouds, they muft nceds
be maimed and dafhed in pieces by the fall, ag
leaft fuch as fell by the high-ways, and npon the
roofs of houfes; whereas we read not of any fuch
broken or imperfeét frogs found any where. lhis
laft argument was fufficient to drive off the learned
Fromondus from the belief of their generaticn in
the clouds; but the matter of fact he takes for
granted, I mean the fpontancous generation of
frogs out ‘of duft and rain-water, from an ob-
fervation or experiment of his own at the gates
of Tournay in Flanders, to the fight of which {pec-
tacle he called his friends who were there prefent,
that they might admire it with him. ¢ A fudden
¢ fhower (faith he) talling upon the very dry duft,
¢ there fuddenly appeared fuch an army of little frogs;
¢ Jeaping about every where npon the dry land, that
¢ there was almoft nothing elfe to be feen ; they were
¢ alfo of one magnitude and colour; neither did itap=-
¢ pear out of what lurking places (/atibula) {o many
 myriads could creep out, and fuddenly difcover
¢ themfelves upon the dry and dufty foil, which they
¢ hate.” But faving the reverence due to fo great a
man, I doubt not but they did all creep out of their
holes and coverts, invited by the agreeable vapous
of the rain-water; this, however unlikely it may
feem, a thoufand times more probable than
their inftantaneous and undifeernable generation
out of a little dry duft and rain-water, which alfo

¢annot have any ume to mix and ferment together,
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which is the hypothefis he adheres to; nay, I af-
firm, that it is not at all improbable ; for he that
fhall walk out in fummer nights when it begins to
grow dark, may obferve a great multitude of great
toads and frogs crawling about in the high ways,
paths, and avenues, to houfes, yards and walks
of gardens and orchards, that he would wonder
whence they came or where they are lurked all
the winter and all the day time, for that thenitis a
rare thing to find one,

To which add, that in fuch frogs as we are
fpeaking of, Monficur Perault hath upon difledtion
often tound the ftomach full of meat, and the in-
teitines of excrement; whence he juftly concludes,
¢ That they were not then firft formed, but only
. “ appcared of a fudden, which is no great won-
¢ der, fince upon a thower atter a drought, earth-
¢ worms and land fnails innumerable come out of
¢ their lurking places in like manner.”

In confirmation of what I have here written
again{t the {pontancous generation of frogs, eie
ther in the clouds out of vapour, or on the earth
out of duft and rain water commixed, endeavour=
ing to prove by force of argument that there is no
fuch thing, 1 have lately received from my learn-
ed and ingenious friend Mr William Derham,
reCtor of Upminfter, near Rumford in Effex, a re«
Iation parallel to that of Fromondus, concerning
the fudden appearance ot a vaft number of frogs,
‘after a thower or two of rain, marching crofs a
fandy way, that before the rain was very dufty,
and giving an account where, in all likelihood,
they were generated by animal parents, of their
own kind, and whence they did proceed. The
whole narrative I fhall give the reader in his own
words. fuk ‘ .

““ Some years ago, as I was riding forth one
“ afternoon in. Berks, I happened wpon a prodi-
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“ gious multitude creeping crofs the way; it was
“ a fandy foil, and the way had been full of duit,
¢ by reafon of a dry f{ealon that then was; but
¢ an hour or two before, a refrething fragrant
¢ fthower or two of rain had laid the duft ; where
¢ uvpon what I had read or heard of the raining of
“ frogs, immediately came to my thoughts, as it
“ eafily might do, there being probably as good
¢ reafon then for me, as I believe any ever had
¢ before, to conclude that thele came from the
€ clouds, or were inftantaneoufly generated; but
¢ being prepoiflefled with the contrary opinion,
¢ viz. that there was no equivocal generation, I
¢ was very curious in enquiring whence this vaft
¢ colony might probably come ; and upon fearching
¢ ] found two or three acres of land covered with
¢ this black regiment, and that they all marched
“ the fame way towards fome woods, ditches, and
¢ {uch like cool places in their front, and from
¢ large ponds in their rear; I traced them back-
¢ wards even to the very fide of one of the ponds;
¢ thefe ponds in {pawning-time always ufed to a=-
¢ bound with much frogs, whofe croaking I have
¢ heard at a confiderable diftance ; and a great deal
¢ of {pawn I have found there. '

¢ From thefe circumitances I concluded that
¢ this vait colony was bred in thofe ponds, from
¢ whenceward they_ fieered their courfe ; that af-
¢ ter their incubation (if I may fo cail it) or
¢ hatching by the {un, and their having paified
€ their tadpole itate, they had lived (till that
€ time of their migration) in the waters, or ra-
¢ ther on the fhore, among the flags, ruihes, and
“ long. grafs; but now being invited out by the
¢ refrething fhowers, then newly. falien, which
€ made the earth cool and moiit for their march,
€ that they left their old /atibula, where perhaps
“ they had devoured all their proper food,.and
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¢ were now in purfuit of food or a more conve-
‘¢ nient habitation.

¢ This I think not only reafonable to be cone
¢ cluded, but withal fo ealy to have been difcover~
- ¢ ed by any inquifitive oblerver, who in former
f¢ times met with the like appearance, that 1 can=
“ not but admire that fuch fagacious philofophers
¢¢ as Ariftotle, Pliny, and many others fince thould
¢ ever imagine frogs to fall from the clouds, or by
¢ any way inftantaneoufly or {pontaneouily gene-
¢ rated, efpecially confidering how openly they act
¢ their coition, produce fpawn, this {pawn tadpoles,
¢¢ and tadpoles frogs. |

““ Neither in frogs only, but alfo in many other
¢¢ creatures, as lice, fleth-flies, filk-worms, and o=
¢ ther papillo’s, an uniform regular generation was
‘¢ very obvious, which is an argument to me of a
¢ ftrange prepofleflion of fancy in the ages fince
¢ Aritotle, not to fay of carelefsnefs and floth.”
-Bo far Mr Derham. s

In like manner, doubtlefs, Fromondus, had he
made a diligent fearch, might have found out the
place where thofe myriads of frogs, obferved by
him about the gates of Tournay, were generated,
and whence they did proceed, _

As for the worms and other animals bred ia
the intefiines of man and beaft, I have declared
mylelf not to be fatisfied, of. the ways and means
‘how their feeds come to be conveyed into thofe
places, but yet that their generation is analogous
to that of other creatures of thofe kinds, 1 doubt
not ; the conitancy of their f{pecies, their exaét
agreement and perpetpal fimilitude in the fhape
and figure of their bodies and all the parts, their
confiftence, temper, motion, and other accidents,

" are to me little lefs than a demonftration that they
are not the effects of chance, but the produéts of
‘a fettled” and * fpermatick principle 5 I am at prea
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fent, tll better informed, of opinion, that their
eggs are fwallowed with the meat we eat; and I
am the rather induced to think fo becaufe children
in their firft infancy, and as long as they are con-
f{tantly confined to a miik diet, are feldom troubled
with them. ‘
After this was written I received a letter from
my often remembred ingenious tricnd Dr [ancred
Robinfon referring to this matier, part where-
of I fhall tranfcribe, as being very pertinent, in-
ftrudtive, and confonant to my own thoughts,
¢ [ think it may be proved, that the vait variety
¢¢ of worms found in almoft all the parts of ditfe-
¢ rent animals, as well terreftrial as aquatick, are
¢ taken into the refpective bodies by meats and
¢ drinks, and there cither lie ftill for fome time,
¢ or clfe grow and alter by change of place and
¢ food [not fpecifically, but accidentally, in mag-
¢¢ nitude, colour, figure of fome parts or the like.]
“ We know as yet but little of the numerous ine
¢ f{eéts bred in water, or indeed of thofe in roots,
¢ leaves, buds, flowers, fruits, and feeds, which
¢ we are continually fwallowing, and thefe too all
¢ vary according to the climate [that is, the fame
¢¢ {pecies of roots, leaves. &c. do in different cli«
¢ mates produce many different fpecies of infeéts,
¥ though fome there be common to all] the long
%¢ {lender worms, as {mall as hairs, that breed be-
¢ tween the fkin and the fleth in the ifle of Ormuz,
¢ and in India, which are generally twifted out
¢ upon fticks or rowlers, and often break in the
§¢ operation, are without doubt taken in by the
¢ water they drink in thofe regions, as I could
¢ prove by many and good experiments, had I
#¢ time. They who have leifure may find them
¢ in the colletions of voyages and travels, efpe-
¢ cially in Monfieur Fhevenot. By this explicae
¢ ton we may give a better account of the vomit=
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¢ ing up to tadpoles, fnails, and other animals re-
¢ corded in medicinal hiftories, than by any hypo-
¢¢ thelis of equivocal generation. As to infeéts found
¢ in ftinking flefh or rotten vegetables, I could never
¢ obferve or find any of them different from thefe
¢¢ parent infects whick hover about or feed upon fuch
¢ bodies

If any fhall object the infinite multitude of anie
malcules difcovered in pepper-waters, and defire an
account of their generation; to him I fhall fay,
that it is probable that fome few of thefe animals
may be floating in all waters, and that finding the
particles of pepper {wimming in the water, very
proper for the cherithing and excluding of their
eggs, by reafon of their heat, or fome other un-
known and fpecific quality, they may faften their
eggs to them, and fo there may be a fudden breed
of infinite {warms of themj; but thefe being not
to be difcerned by the moft piercing and Lyncean
fight without the afliltance of a microfcope, I leave
the manner of their generation to future difcove
er
. J;\Iu lefs difficult is it to give an account of the
original of fuch infells as are to be found, and feem
to be bred in the bodies of others of different kinds.
Out of the fides and back of the moft common
caterpillar, which feeds upon cabbage, colewort,
and turnep-leaves, which we have defcribed in the
catalogue of Cambridge plants, we have feen creep
out {mall maggots to the number {ometimes of -
threefcore or more, which {fo {oon as ever they
came forth, began to weave themfelves filken
cafes of a yellow fhining colour, wherein they
changed, and after {ome time, came out thence
in the form of fmall flies with four wings; for
a full defcription “and hiftory whereof 1 fhall
refer the reader to the fore-mentioned catalogue.
The like -I have allo -obfcrved in other caterpillars
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of a different kind, which have produced no lefler
number of maggots, that in like manner imme=
diately made themfelves up in cafes. Others, in-
ftead of changing into the aurelia’s. as in the ufual
procefs of nature they ought to do, have turned
into one, two, or three, or more fleth-fly-cafes,
at leaft contained fuch cafes within them, out
of which after a while were excluded fleth-flies.
Other caterpillars, as that called the folitary mag-
got, found in the dry heads of teafel, by a dubious
metamorphofis, {fometimes changed into the aurelia
of a butterfly, fometimes into a fly-cafe; you will
fay, how comes it to pafs? Muft we not here ne-
ceflarily have recourfe to a fpontaneous genera-
tion ? I anfwer, no'; the moft that can be inferred
from hence is, a tran{murtation of {pecies; one
infe¢t may, inftead of generating another of its
own kind, beget one or more of a different; but
I can by no means grant this; I do believe that
thefe flies do either caft their eggs upon the very
bodies of the fore-mentioned caterpillars, or upon
the leaves on which they feed, all in a ftring ; which
there hatching, eat their way into the body, where
they are nourifthed till they be come to their full
growth 3 or it may be the fly may with the hollow
and tharp tube of her 'womb punch and perforate
the very ikin of the eruca, and caft her eggs into its
body ; fo the ichneumon will convey her eggs into
caterpillars. - L

The difcovery of the manner of the generation
of thefe forts of .infects I ecarneftly recommend to
all ingenious naturalifts as a matter of great mo-
ment ; for if this point be but cleared, and it be
demonftrated that'all creatures are generated uni-
vocally by parents of their own kind, and that there
is no fuch thing as {pontancous generation in the
world, one main prop and fupport of atheilm is
taken away, and their ftrongeft hold demolifhed ;-
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they cannot then examplify their foolith hypothea
fis of the generation of man, and other animals
at firft by the like of frogs and infedts at this pre=
fent day. v g :

It will be farther objeéted, that there have live

toads been found in the midft of timber trees; nay,
- of ftones, when they have been fawn afunder.
To this I anfwer, that I am not fully fatisfied of
-the matter of fact. I am fo wedll acquainted with
the credulity of the vulgar, and the delight they,
and many of the better fort too, have in telling of
 wondeps and firange things, that I muft have a
thing well attefted, before 1 can give a firm aflent
to it.

Since the writing hereof, the truth of thefe rela-
tions, of live toads found in the mid@ of ftones, hath
been confirmed ro me by fuflicient and credible eye-
witnefles, who have feen them taken out; fo that
there is no doubt of the matter of fact,

But yet, fuppofe it be true, it may be accounted
for ; thofe animals, when young and little, finding
in the ftone fome fmall hole reaching to the mid-
dle of it, might, as their nature is, creep into it, as
a fit latibulum for the winter, and grow there too
big to rewurn back by the paflage by which they
enteredy and fo continue imprifoned therein for
many years; a little air by reafon of the coldnefs
of the creature, and its lying torpid there, fuf-
ficing it for refpiration; and the humour of the
ftone, by rcafon it lay immoveable, and fpent not,
for pourifhment; and I do believe that if thofe
who found thofe toads had diligently fearched,
they might have difcovered and traced the way
whereby they entered in, or fome footfteps of it
or clfe there might fall down into the lapideous
matter, before it was concrete into a ftone, fome
fmall toad, (or fome toad-fpawn) which being not
able to extricate jtfelf and get out again, might re-

Ll :
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main there imprifoned till the matter above it were
condenfed and compacted into a ftone ; but how=’
éver it came there, [ dare confidently affirm it was
not there fpontaneoufly generated; for elfe either
there was {uch a cavity in the {tone before the toad
was generated, which is altogether improbable,
and gratis dictum, afferted without any ground, or
the toad was generated in the iolid ftone, which
is more unlikely. than the other, in that the foft
body of fo fmall a creature fhould extend itfelf
in fuch a prifon, and overcome the ftrength and
refiftance of fuch a great and ponderous mafs of .
folid {tone.

And whereas the aflertors of equivocal genera-
tion were wont to pretend the imperfeltion of
thefc animals as a ground to facilitate the belief of
their fpontaneous generation, I do affirm that they
are as perfect in their kind, and as much art thewn:
in the formatian of them as of the greateft, nay,
more too in the judgment of that great wit and
natural hiftorian * Pliny. In magnis fiquidem cor=
poribus (faith he) aut certe majoritus facilis officing
Jequaci materia fuit 5 in his tam parvis atque tam
nwlis, quae ratio, guanta wis, quam . inextricabilis
perfectio? * In the greater bodies the forge was
s¢ eafy, the matter being ductil and fequacious, obe=~
¢¢ dient tor the hand and firoke of the artificer, apt
% to be drawn, formed or moulded into fuch fhapes
¢ and machines even by clumfy fingers ; but in the
¢ formation of thefe, fuch diminutive things, fuch
¢ pothings, what cunning and curiofity ' what force
¢ and firength was requifite, there being in them
¢ fuch inextricable perfection !

To what proofs or examples of {pontaneous ge-
peration may be brought from infects bred in the
fruits or excreflencies of plants, 1 have alreidy
made apfwer in my fecond particular, which con-

* Lib. 14, chap. 2. -
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‘tains the teffimonies of our beft modern naturalifts

<oncerning thefe things. |

In my denial of the fpontaneous generation of
plants, I am not fo confident and peremptory ; but
yet there are the {ime objeftions and arguments
againft it as againft that of animals, viz becaufe ie
would be ‘a produ@ion out of indifpofed mratter,
and coof-quently a creation; or if it be faid there
is difpofed matter, prepared by the earch, or fun,
the heat, or whatever other ageut you can affign;

I reply, this is to make a thing a&t beyond its

ftrength, that is, an inferior nature - which hath
nothing of life in it, to prepare niatter for a fupe-
rior, which hath fome degree of life, and for the
preparation of which it hath no convenient vefle]s
~or inftruments; if it could do {fo, what need of all
thac apparatus of wveflels, preparation of feed, and,
as I alfo fuppofe, diftinction of mafculine and fe=-
minine that we fec in plants? I demand farther,
whether any of the patrons of fpontancous genee
ration in plants did ever fee any herbs or trees,
except thofe of the grafs-leaved tribe, come up
without two feed leaves? which if they never did
or could, it is to me a great argument that they
came all of feed, their being no reafon elfe why
they fhould at fir® produce two feed leaves diffew
rent from the fubfequent; and if all thefe {pecies
{which are far the greatelt number) come from
feed, there is not the leat reafon to think that
any of the reft come fpontaneoudly ;5 and this with
what T have written before may fuffice concerning
this point.

Whereas 1 have often written in many places
that fuch and fuch plams are fpontanrous, or come
up fpontancoufly, I mean no more by that expref-
fion but that they were not planted or fown there jne
duftrioufly by man. '
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beaver too. We have already given the reafon of
the twofold communication of the great blood-
veflels in the foetus or young fo long as it con
tinnes In the womb; the one between the two

- veins entring the heart, by a hole or window ;

the other between the two arteries, by an arterial
channel extendéd from the pulmonary artery to the
aorta, or great ariery; which was, in brief, to di-
vert the blood from the lungs. The faime realon
for keeping open the foramen ovale there is in thefe
amphibious creatures, for, 1. The lungs probably
being not extended, but emptied of air when they
abide long under water, and flaccid, it is not ealy
for the whole blood every circulation to make its
way through them. 2. To maintain that degree
of heat and motion in the blood as is fufficient for
them while they are under water, there is not fo
much air required as is when they are above, the
blood then moving but geatly, as doth that of the
focrus in the womb. ‘

Farther, in reference to refpiration, it is ob-
ferved by the Parifian academiits, that fome ame
phibious quadrupeds, particularly the fea-calf or

feal, hath his epiglottis extraordinarily large in

-

proportion to other animals, it extending half an
inch in length beyond the glottis, t cover it
I believe . the beaver hath the like epiglottis, ex=
aclly clofing the larynx or glottis, and hindring
all influx of water; becaufe in one diffected by

| " Wepferus, that {uffocated itfelf. in the water, there

| #

fi

was not a drop of water found in the lungs; it is
probable (fay they) that this is done more exactly
to clofe the entrance of the a/pera artoria, oy
windpipe, when the animal eats his prey at the
bottom of the fea, and to hinder the water from
running into his lungs. An clephant (1s is ob-
ferved by Dr Moulins, I think, in the anatomy of
that creature) hath no epiglottis at all, there bee
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is a ftrange fagacity and providence in this animal,
or eclfe an admirable inftinét.

Again the Parifian academifts obferve of the fea-
tortoife, that the cleft of the glattis is firait and clofes
which exact inclofure I do rather believe is to pre=
vent the water from entering into the windpipe
when the tortoifes are under water, than to affif
the effelt of the compreflion of the air in the lungs,
as i:hﬁ}' would have it; for thE.':( make the main
reafon of refpiration, and ufe of the lungs of this
creature to be to take in and retain air, by the com-
preflion and dilatation whereof, made by the muf-
cles, it can rife or fink itfelf in the water,”as need re-
quires; tho’ I do not exclude this. But if this be the
main ufe of the lungs and refpiration in this animal,
. what is it in land animals, which have a like confora
- mation of lungsand manner of refpiration as‘the ca-
' meleon, ferpents, and lizards?

But before I difmils the torteife, T thall add two
notable obfervations concerning him, borrowed of
the {aid French academilts, which feem to argue
fomething of reafon in him, and more than 2 bare
inftinét. The firft is in the land-tortoife; and it
is his manner of turning himfelf, and getting upon
his feet again when he is caft upon his back, which
they defcribe in thefe words; ¢ At the great aper-
 ture of the fhell before, there was at the top a
* raifed border, to grant more liberty to the neck
 and head, for lifting themfclves upwards3 and
¢ this inflection of the neck is of great ufe to the
. *f tortoifes, for it ferves them to turn again when
Ll they are upon their backs; and their induftry up-
¢ on this account 1is very admirable. We have oba
¢ ferved in a living tortoife, that being turned upon
¢¢ its back, and not being able to make ufe of its
¢ paws for the returning of itfelf, becaufe they could
“ but only bend towards the belly, it could help it
_ *¢ [elf only by its neck %rnd head, which it turned
' 1m
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¢ fometimes on one fide, and fometimes on the other,
“ by pufhing againft the ground, to rock itlelf as in
¢ a'cradle, to find out the fide towards which the
¢ inequality of the ground might more cahly permit
« it to rowl its fhell; for when it had found it, it
¢ made all its endeavours oa that fide.”

The fécond is in the fea-tortoile, As follows.
Aviftotle and Pliny have remarked, that when tor-
toifes have been a long time upon the water during
a calm, it happens that their fhell being dricd in
the fun, they arc eafily taken by the fifhermen, by
reafon they cannot plunge into the water nimbly
enough, being become too light; this fhews what
equality there ought to be in their equilibrium,
feeing {o little a change as this, which may happen
by the fole drying of the fhell, 1s capable of making
it ulelefs. This eafinefs to be taken at fuch a time,
thefe academifts do not refer merely to the
Jightnefs of this creature’s body (for he could ea-
fily let air enough out of his lungs, to render it
heavier than the water, and fo enable himfelf to
fink) but to a wonderful fagacity and caution of this
animal; for (fay they) it is probable that the tor-
toife, which is always careful to keep himfelfin this
equilibrium, fo as other animals arc to keep them-
felves on their legs, in this cafe, by the {fame in-
ftin&, dares not let the air out of his largs, to
acquire a weight which might make him {peedily to
fink, becaufe he fears that his fhell being wet it
fhould be come fo heavy, that he being funk to the
bottom of the water might never have power after-
wards to re-afcend; if this may be the reafon why
he expofes himfelf to the danger of being taken at
fuch a time, rather than he will defcend fuddenly to
the bottom, it is clear that he is endued with an ad-
mirable providence and fore-fight, and 2 power of
ArgUMEntation.

- n



Part IL. in the C-n-Emrimﬂ._ 275

That nature doth really defign the prefervation
and fecurity of the more infirm creatures, by the de-
fenfive armour that it hath given to fome ot them,
together with fkill to ufe it, is, I think, demon-
ftrable in the common hedge-hog, or urchin, and
one f{pecies of tatou, or armadillo. I'h¢ hedge-
_hog hath his back, fides and flanks thick fet with
ftrong and fharp prickles, and befides, by the help
of 2 muicle given him for that purpoie, is enabled
-to -contraét himfelf into a globular figure, and {o
to withdraw, inclofe, and hide his whole undcr=
part, head, belly and legs (which for the necelii-
ties and conveniencies of life muft be left defti-
tute of this armour) within his covert or thicket
of prickles; fo that dogs, or other rapacious crea=
tures, cannot lay hoid upon him or bite him
without wounding their own nefes and mouths.
The mufcle whereby he is enabled to draw himfelf
thus, together, and gather up his whole body like
a ball, the Parifian academifts deferibe to be a
diftin& carnofe muftle, extended from the offz in-
nominata to the ear and nofe running along the
back-bone, -without being faftened thereto. Ulaus
Borrichius, in the Danick tranfaétions, makes it
to be an almoft circular mufcle, embracing the pan-
niculus carnofus, of a wonderful fabrick, varioully
extending its laciniae, or procefics, to the feet, taily
and head of the creature.

The other creature which doth thus contraé
and draw up itfelf into a globular or oval figure for
its defence, is the fecond fort of tatou, or arma-
dillo, largely deflcribed by Marcgrave, lib. 6. cap,
v by the name of tatu apara, which is covered
on its back and fides with a ftrong fcaly cruft
or fhell, or a hard or bony fubftancc,- jsinted
like armour, or the feales of the tail of a lobiter
by four tranfverfe commiflures in the middle of the
body, conneéted by tough membranes, When
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port have thus contrafted himifelf into a ball, of
which kind we find none. |

I have before mentioned the ufe afligned by
the honourable Mr Boyle, of famous memory,
lately decealed to the periopthalmium, or niftating
- membrane in brutes, whercin I could not fuily
acquiefce as to fome quadrupeds, which were in
no danger of having their eyes harmed by buthes
and- prickles, or ‘twigs of trees; fince the writa,
ing whereof I have met with a different account
of the ufe of that membrane, in the Aratomical
defeription  of feveral creatures dijffeiled by the
Raoyal Academy of Sciences at Paris, Englithed by
Mr Alexander Pitfield, p. 249. in the defcription
of the Caffowar. Our opinion (fay thofe acade-
mifis) is, that the membrane ferves to clean the
cornea, and to hinder, that by drawing, it grow
no lefs tranfparent. Man and the ape which are
the {ole animals wherein we have not found this
eye-lid, have not wanted this provifion for the
cleanfing of their eyes, betaule that they have
hands, with which they may, by rubbing their
eye-lids, exprefs the humidity which they con-
tain, and which they let out thro’ the dunétus lachry-
malis ; which is known by experience, when the fight
is darkened, or when the eyes {uffer any pain or itch- -
ing ; for thefe accidents do ceafe when the eyes are
xubbed, - | |

But the difleftion has diftinétly difcovered to us
the organs do which particularly ferve for this ufe,
and which are otherwife in birds than in man
where the duétus palles not beyond the glandula
lachrymaliis ; for in birds it goes beyond, and pe-
netrating above half way on the internal eye-lid, it is
~ opened underneath upon the eye 5 which is evidently
done to dpread a liquor over the whole cornea, whem
this eyc-lid pafies, and repatles, as we obferve it to de
every moient. |
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which the fclerotica forms when it is flatted before,
making an angle with its anterior part, that is,
the cornea, which is raifed like ‘a hill upon it the
bafis, which is that part immoveable, and faftened
to the edge of the iclerotica, did take up more than
a third part of the circumference of the great circle
of the fclerotica; the fide of the triangle, which
is toward the little corner of the eye, and i1s move=
able, was reinforced with a border, which fupplies
- the place of the tarfus, and which is black in moft
quadrupeds ; this fide of the eye-lid is that which
is drawn back into the corner of the eye, by the
action of the fbres of the whole eye-lid, which
parting from its origin, proceed to jola themlelves
to its tarfus. | .

To extend this eye-iid over the cornea, there
were two mufcles that were {een, when {ix were
taken away, which ferved to the motion of the
whole eye ; we found that the greateft of thefe
two mufcles has its origin at the very edge of the
great circle of the {clerotica, towards the great
- corner, from whence the eye-lid takes its origi-
nal ; it is very flefhy in its beginning, which is a
large bafis, from whence coming infenfibly to con-
traét itfelf by pafling under the globe of the eye,
like as the eye-lid paflts over it, it approaches
the optick nerve, where it produces a tendon
round and flender, fo that it pafies thro’ the tendon
of the other mulcle, which {erves for a pully, and
which hinders it from prefling the optick merve,
upon which it is bent, and makes an angle, to
pafs thro’ it to the upper part of the eye, and com=
ing out from underneath the eye to inferc itlelf at
the corner of the membrane which makes the in=-
ternal cye-lid ; this fecond muicle hath its origis
pal at the famec circle of the fclerotica, but op=-
pofite to the firflt towards the httle corner of the
eye, and pafling under the eye like the other,
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goes to meet it, and embraces its tendon, as has been
declared.

The a&tion of thefe two mufcles is, in refpect
of the firft, to draw, by the means of its cord or
tendon, the corner of the internal eye-lid, and
to extend it over the cornea; as to the fecond
mufcle, its aftion is, by making its tendon to
approach towards its origin, to hinder the cord
of the firft mulcle, which it embraces, from hurt-
ing the optick nerve; but irs principal ule is to
aflift the ation of the firft mufcley and it is here-
in that the mechanifm is marvellous in the firuc=
ture, which makes that thefe two mufcles joined
together do draw much farther than if it had but
one; for the infleétion of the cord of the firft
mufcle, which caufes it to make an angle, on the
optick nerve, is made only for this end and a
fingle mufcle with a fiarit tendon had been {uffici-
ent, if it had power to draw far enoughj; but the
traction which muft make the eye-lid extend over
the whole cornea being neceflarily grear, it could
not be done but by a very long muicle, and fuch
a mufcle not being able to be lodged in the eye
all its length, there was no better way to fupply the
aftion of a long mufcle, than by that of two indif-
ferent ones, and by bending one of them to give
it the greater length in a little fpace. Thus far
the academifts, who themiclves refleting on the
length and  obfcurity of this dcﬁ:rtptmn, tell us
that the infpedtion of the figure will ferve greatly
to- the underftanding of it, which the novelty ﬂf the
things renders obfcure in itelf, and fo 1 fear it
will be to moft readers; howbeit in fuch a work
as this, I ought not by any means, as I faid before,
lo leave out fuch a notable inftance, wherein con-
trivance and defign do fo cleariy and undeniably
appear.
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The fame academifts, as I remember, tell us, that
they have found by experience that the aqueous hu-
mour of the eye will not freeze; which is very ada
mirable, {eeing it hath the perfpicuity and fluidity
of common water, and hath not been taken notice
of, fo far as [ have heard, to have any eminent qua-
lity difcoverable either by tafte or fmell; fo thar it
muft be of fome fingular and aetherial nature, and
deferves to be examined and analyfed by the curious
naturalilts of our times.

The providence of nature is wonderful in a
camel or dromedary, both in the firuéture of his
~ body, and in the provifion that is made for the
fuftenance of it; concerning the firft I thall in-
ftance only~n the make of his foot, the fole where-
of, as the Parifian-~ggademifts do obferve, is flac
and broad, being very flefhy, and covered only with
a thick, {oft, and fomewhat callous ikin, but very
fit and proper to travel in {andy places, fuch as are
the defarts of Africa and Afia, we thought (fay
they) that this fkin was like a living fole, which
wore not with the {wifinefs and the continuance
of the march, for which this animal is moft indefa-
tigable ; and it may be this foftnels of the foot,
which yields and fits itfelf to the ruggednefs and un-
- evennels of the roads, does render the feet lefs
capable of being worn than if they were more
{olid.

As to the fecond, the provifion that is made
for their fuftenance in their continued travels over
fandy defarts, the fame academiils obferve, that
at the top of the fecond ventricle . (for they are
ruminant  creatures, and have four ftomachs)
there were feveral fquare holes, which, were the.
orifices of about twenty cavities, made like. facks,

laced between the two membranes which do com-
pofe the fubftance of this ventricle; the view of
thele facks made usto think. that they might well

' N n .
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be the refervatories, where Pliny fays that camels do a
long time keep the water, which they drink in great
abundance when they meet with it, to fupply the
wants which they may have thereof in the dry defarts
wherein they are ufed to travel, and where it is faid
that thofe that-do guide them are fometimes forced,
by extremity of thirft, to open their bellies in which
they do find water. ‘

That fuch an animal as this, fo patient of long
thirft, fhould be bred in fuch droughty and parched
countries, where it is of fuch eminent ufe for tra-
velling over thofe dry and fandy defarts where no
water is to be had fometimes in two or three days
journey, no candid and confiderate perfon but muft
needs acknowledge to be an effeét of providence and
defign.

Such animals as feed naturally upon flefh, both
quadrupeds and birds, becaufe fuch kind of food
3s high and rank, do qualify it, the one by {wal=
Towing the hair or fur of the beafts they prey upon,
the other by devouring fome part of the feathers of
the birds they gorg themfelves with, not clectively,
but becaufe they cannot or will not take the pains
fully to plume them; and therefore the Parihan
academifts do rationally refer the death of one of
the lions whom they diffected, to the feeding of
him with too fucculent and delicate meaty for (fay
they) we know that fome time before his death he
was feveral months without going out of his den,
and that it was hard to make him eat; that for this
reafon fome remedies, were prefcribed to him, and
among others the eating only the flefh of young
animals, and thofe alive ; and that thofe which look-
ed to the beafts of the park of Vincennes, to make
this food more delicate, did ufe a method very
extraordinary ; which was, they flead lambs alive,
and thus made, him eat feveral; which at the firft

zevived him, creating in him an appetite,"abd - mak=
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ing him britk ; but itis probable that this food en-
gendered too much blood, and which was too fub=
tle for an animal to whom nature had not given
the induftry of fleaing thofe which he ate ; it being
credible that the hair, wool, feathers and fcales,
which all animals of prey do fwallow, are a feafon=
able and neceflary correftive, to prevent their
greedinefs from filling themfelves with too fuccu=
lent a food, .
Though I have declared in the beginning of this
work that the means whereby cartilaginous fifhes

- raife and fink themfelves in the water, and reft

and abide in what depth they pleafe, is not yet
cerrainly known ; yet I thall propound a conjeCure
concerning it, which was firft fuggefted to me by
Mr Peter Dent, late phyfician in Cambridge, viz.
That it is by the help of water which they take in

~ and let out by two holes in the lower part of their

abdomen or belly, near the vent, or not far off
it 3 the flelh of this fort of fith being lax and
fpongy, and norhing fo firm, folid and weighty as
that of the bony fifhes, and there being a good
quantity of air contained in the cavity of their
abdomen, they cannot fink in the water without
letiting in fome of it by thefe holes (the orifices

~ .whereof are opened and fhut at pleafure by the help

of muicles provided for that purpofe) into the hol-
low of their bellies, whereby they preponderate
the water, and defcend ; and when they would

- alcend, by a compreflion wrought by the mufcles
. of the abdomen, they force out the water again,

or at ledft fo much of it as may {uflice to give thar

- degree of levity they need or defire. If it be found

by experience that the bodies of thefe fithes with-
out this ballaft would naturally float in the water,
and that they do really admit water into their bellies,

. then this conjetture may have fome probability op:
truth in it, otherwife not. A
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Upon the contemplation and confideration of
thofe various ways and contrivances which narure
(I mean the divine wifdom) hath made ufe of for
preparing the chyle, feparating the nutricious juice
from the grofler parts of the aliment, and the fe-
veral humours and {pirits from the blood, I cannot
but admire her great wildom, art, and curiofity ;
for fhe hath not only employed all thofe methods
and devices which chymifts have either learned by
imitation of her, or invented of themfelves, for
analyfing of bodies, feparating their parts, the pure
from the impure, and extradling their fpirits, &c.
as maceration in the firit ftomach or paunch of
ruminating creatures, and in the craws of birds;
comminution, by grinding in the mouths of vivie
parous quadrupeds, and.in the gizzards of poul-
try ; fermentation in the f{tomachs of moft terre-
firial, and all aquatick animals ; expreilion and
fqueezing in the omafus of ruminant quadrupeds,
and in the inteflines of all creatures, by the moti-
on of the midrift and other mufcles of the belly,
forcing the chyle out of the faeces or excrements
into the lalteal veins; firaining or percolation,
by all the vifcera of the body, which are but as {o
many colanders to feparate {everal juices from the
blood ; and laftly, digeftion and circulation in
the {permatick parts and vefiels, and perhaps alfo
in the brain; 1 fay, it hath not only made ufe of
thefe operations, but it hath quite out-done the
chymilts, effeting that by a gentle heat which
they cannot perform without great firefs of fire; as
for inftance, in the ftomach of a dog, preparing
a liquor that diffolves bones ; and in the bodies of
fome infects, a liquor which feems to be as highly
acid and corrofive .as oil of viuiol or fpirit of
nitre, viz. that which is inftilied into the blood
when they iting It is an expcriment I have met
with in fome books, and made myfelf, that if you
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put blue-bottles, or other blue flowers into an ant-
hill, they will prefently be ftained with red; the
reafon (which thefe authors render not) is, becaufe
the ants thruft in their {tings into the flowers, and
inftill into or drop upon them a {mall mite of their
ftinging liquor, which hath the fame effeét that oil
of vitriol would have in changing their colour,
which is a fign that both liquors are of the {fame
nature. |

Cafper Bartholine hath obferved that where the
gullet perforates the midriff, the corneous fibres of
that mufcular part are infleted and arcuate, as it
were a {phinlter embracing and clofing it faft, by
a great providence in nature, left in the perpetual
motion of the diaphragm the upper orifice of the
ftomach fhould gape, and caft out the viftuals as
faft as it received it; and Peyerus thinks he hath
obferved, that in ruminating creatures the connec-
tion of the gullet with the diaphragm is far ftraiter
and ftronger than in man and other animals, to the
end that there fhould not be more than one morfel
forced out at once ; for that external {phinéter inhi=
bits a too great diltation of the gullet, and doth as it
were meafure out the morfels, and fit them to the ca-
pacity of the oefophagus.

I thall concude with a notable relation of Galen’s,
lib. 6. de locis effeftis, cap. 6. concerning a kid taken
by him alive out of the dam’s belly, and nourifhed
and brought up. :

“ Nature forming, fathioning, and perfefting the
- ¢ parts of the body, hath fo brought it to pafs, that
¢ they thould of themfelves, without any teaching,
¢¢ fet about and perform their proper ations: and
¢ of this I once made a great experiment, bringing
 up a kid without ever {ecing its dam. For difleét-
* ing fome goats great with young, to refolve fome
¢ queftions made by anatomifts concerning the oe-
¢ conomy of nature in the formation of the foctus

-y
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in the womb, and finding a britk embryon [young
onc] I loofed it from the matrix after gur ufual
manner, and Inatching it away before it {aw its
dam, I brought it into a certain room, having
many veflels full, fome of wine, fome of oil,
fome of honey, fome of milk, or fome other li-
quor ; and athers, not a few, filled with all forts
of grain, as alfo with feveral fruits, and there laid
it. This embryon we faw firlt of all getting up
on its feet and walking, as if it had heard that
its legs were given it for that purpofe; next
thaking off the flime it was befmeared with from
the womb; and moreover, thirdly, fcratching its
fides with one of its feet ; then we faw it fmelling
to every onc of thofe things that were fet in the
room ; and when it had fmelled to them all, it
fupped up the milk ; whereupon we all for admi-
ration cried out, fceing clearly the truth of what
Hypocrates faith, that the natures and aétions of
animals are not taught (but by inftinét,) Here=
upon I nourithed and reared this kid, and obferva
ed it afterwards not only to eat milk, but fome o-
ther things that ftood by it. And the time when
this kid was taken out of the womb being about
the vernal equinox, after fome two months, were
brought into it the tender fprouts of fthrubs and
plants, and it again {melling of all of them, in-
ftantly refufed fome, but was pleafed to tafte o=
thers; and after it had tafted, began to eat of
fuch as are the ufual food of goats. Perchance
this may feem a finall thing, but what I fhall
now relate is great ; for eating the leaves and ten-
der fprouts, it fwallowed them down, and then
a while after it began to chew the cud, which
all that faw cried out again with admiration, be-
ing aftonifhed at the initinéts and natural facul.
ties. of animals; for it was a great thing that
when the creature was hungry it fhould take in
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¢ the food by the mouth, and chew it with its
¢ teeth ; but that it thould bring up again into
¢ the mouth that which it had f{wallowed down
¢ into its firft ftomach, and chewing it there a
¢ long time, it fhould grind and {mooth it, after=
¢ wards {wallow it again, not into the fame fto=-
¢ mach, but into anorher, feemed to us wonderful
¢ indeed. Bnt many neglect fuch works of na-
¢ ture, admiring only firange and unufual fights,”
So far Galen.

This pleafant and admirable ftory, fhould one
confider all the particulars of it, and endeavour to
give an account of them, as alfo all the inferences
that might be drawn from it, one might fill a whole
volume ,with comments upon it. All that I fhall
at prefent {ay is this, that in all this oeconomy,
. and thefle aflions, counfel and defign doth fo clear-
- ly appear, that he muft needs be very ftupid that
. doth not difcern it, or impudent that can deny it.
I might add, that there feems o be fomething
more than can be performed by mere mechanifm
in -the eletion, this creature made of its food j
for before it would eat of any, it {melled to all the
liquors before it, and when it had done fo, betook
it{elf to the milk, and devoured that; he doth not
fay that the milk was the laft liquor it fmelled to,
or that when it had once {inelled to that, it prefent-
ly drank it up. The like alfo he faith of all the
fprouts and branches of plants that were laid bea
fore it. By the by, we may take notice of one
thing very remarkable, that this kid of its own
accord drank milk after the manner it had done in
the womb. Whereas had it once drawn by the
nipple, it would hardly have fipped the milk ; and
therefore in weaning young creatures, the beft way
is never to let them fuck the paps at all, for then
they will drink up milk without any difliculty ;
‘whereas if they have fucked, fome will very hardly,
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others by no means be brought to drink : but how
do the young with fuch-facility come to tauke the
nipple, and to fuck at it, which they had never
before ufed to do? Here we mult have recourfe to
natural inftint, and the direction of fome fuperior
caufe. -

Notice hath been already taken, in an obfervati-
on communicated by my learned friend Dr Tan-
cred Robinfon, of the providence of nature in fo
forming the membranes of the body, as to be
capable of a prodigious dilatation and extenfion,
which is of great ufe in fome difeafes; for exama
ple, the dropfy, to continue lifz for fome time,
till remedy may be had ; and, if not, to give time
to prepare for death: but the wifdom and defign
of this texture doth in no inftance more clearly
appear, than in the neceffity of it for the womb
in the time of geftation; for were not the womb
in_women, which during virginity is not bigger
than a {mall purfe, almoft indefinitely dilatable,
and alfo the peritoneum, rot to mention the fkin
and the cuticula, how were it poflible it fhould
contain the child, nay, fometimes twins, with all
their appurtenances, the fecundines, the placen~
ta, the liquor or waters, and what elfe is ne-
ceflary for the defence, nutrition, refpiration, and
foft and convenient lodging of them, till they come
to their due perfeftion and maturity for exclu-
fion? How could the child have room to grow
there to his bignefs, and ftir and turn himfelf as is
requifite / Add hereto another obfervation of
Blafius’s, particularly relating to this fubjett; he
hath obferved that the vefiels of the interior glan-
dulous {ubftance of the womb are firangely con=
torted and refleCted with turnings and meanders,
that they might not be too much firained, but
their folds being extended and abolifhed, they might
accommodate themfelves without danger of rup-
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ture to the neceflary extenfion of the uterine fube
ftance at that time. '
Another remarkable proof of counfel and de-
fign may be fetched from the formation of the
veins and arteries near the heart, which I meet
with in Dr Lower’s treatife, de Corde. Juft be=
fore the entrance of the right auricle of the heart
(faith he) to it, where the afcending trunk of the

~vena cava meeting with the defcending, is ready

to empty itlelf into the faid right auricle, there
occurs in it a very remarkable knob or bunch
[tuberculum) railed up from the fubjacent fat, by
the interpofition whereof the blood falling down
by the defcending vein is diverted by the auricle,
which otherwife encountéring and bearing upon
that of the afcendant trunk, would very much hin-
der and retard . the motion of it upward towards
the heart; and becaufe in an ere&t fite and figure
of the body there is a greater and more imminent
danger of {uch an accident ; therefore the vena cava
in mankind hath this tubercle far greater and of
more extent than it is in brutes 3 {o that if you thruft
your finger into either trunk, you can hardly find paf-
fage or admittance into the other.

But in quadrupeds, as in fheep, dogs, horfe,
kine, in which the courfe of the blood from either
extreme of the body is more equal, and as it were
in a plainer levely and becaufe the heart by reafon
of its bulk and weight hanging downwards, both,
trunks of the wena cava have fome little declivity
towards it, there is no need of {o great a bar and
diverfion in them, yet are they not altogether dce
void of it.

Moreover, left the blood here in its conflux
thould make a kind of flood or whirlpool whilit
the auricle being contraéted doth not give it free
ingrefs, therefore in this place the wena cava in

great animals, as well man as quadrupeds, js
Qo
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round about mufculous, as well that it may be
reftrained aod kept within its due limits of exten-
fion, as that it may more vigoroufly and ftrongly
urge, and impel the blood into the cavity of the
auricle.

Befides, there is no lefs previdence and caution
ufed that the blood, when it is forcibly caft out of
the left ventricle of the heart, be not uncqually
diftributed to the fuperior and inferior parts; for
whereas this gate or orifice of the heart opens
right upwards, if that channel which receives the
firtt impulfe of the blood did lead in a firait line up
to the region of the head, it could not be but rhat
it mult be poured too {wiftly upon the brain, and
{fo the inferior parts of the body muft needs be de-
frauded of their vital liquor and aliment; which
inconvenience, that the divine architeét of the bo-
dy might wholly obviate and avoid in animals,
whofe hearts are more ﬁrungl[y moved, he fo arti-
ficially contrived the trunk ot the aorta, which is

next the heart, that the blood runs not dire&ly
into the axillary and carotid artenes, but doth as
it were fetch a compafs; for in the middle fpace
- between the ventricle and thofe arteries it is very
much infleted or bent; whence it comes to pals
that that crooked angle fuftains the force and firfk
firoke of the ejected blood, and directs the greateft
torrent of it towards the df:{'ccndmg trunk of the
aorta, which otherwife would ruth too forcibly into
the fuperior branches thereof, diftending them im-
moderately, and foon opprels and burthen the head.
So far Dr Lower.

To elude or evade the force of all thefe inftans
ges, and innumerable others which might be pro=-
duced, to demonftrate that the bodies of men and
all other animals were the effets of the wifdom
and power of an intelligent and almighty agent,
and the feveral parts and members of them defign.
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ed to the ufes to which now they ferve, the atheift
hath one fubterfuge, in which he molt confides, vizi
that all thefe ufes of parts are no more than what
is neceflary ro the vmy exiftence of the things to
whom they belong, and that things make ufes, angd
not ufes things.

Nil ideo natum eff in corpore ut uti
Poffemus, fed quod natum eft id procreat ufum.
Saith Lucretius, lib 4.

And having inftanced in feveral members, he
cnnc!ud:s,

Omnia denique membra
Ante fwre, ut gpiner, eorum guam juil ufus.

I {hall give you their fenfe, together with the
confutation of it in Dr Bentley’s words, borrowed
out of his fifth le&ure, &c. |

'hefe things, fay they ¥, are miftaken for to-
kens of {kill and contrivance, whereas they are but
necefliry confequences of the prefent exiftence of
thofe creatures to which they belong; for he that
fuppofeth any animals to fub(ift, doth by that very
fuppofition allow them every member and faculty
that are neceflary to fublfiftence ; and therefore un-
lefs we can prove a priori, and independent on this
ufefulnefs, - now that things are once fuppofed to
have exifted and propagated, that among almofk
infinite trials and eflays at the beginning of things,
-among millions of monftrous fhapes, and imperfeét
formations, a few fuch animals as now exiit could
not poflibly be produced, thefe afrer-confiderations
are of very little moment; becaufe if fuch animals .
could in that way poflibly be formed, as might live
and move, and propagate their be.nsrs all this ade
mired and applauded ufefulnefs of their feveral fia

* 'The atheifts.



202 The Wispom ¢f GOD Part 1L

bricks is but a neceflary condition and cnnﬂ&quencc
of their exiftence and propagation.

This is the laft pretence and fophiftry of the a<
theifts againft the propofition in my text (E’L&s X Vil
27.) that we received our life and being from a di-
vine wifdom and power ; and as they cannot juftly
accufe me of concealing or baulking their grand ob-
J&&mn, {o I believe thefe following confiderations
will give them no reafon to boaft that it cannot re-
ceive a juft and fatisfatory anfwer.

1. Firft, Therefore, we affirm that we can prove,
and have done it already by arguments a priori
(which is the challenge of the atheifts) that thefe
‘animals that now exift could not poflibly have been
formed at firft by millions of trials ; for feeing they
allow by their very hypothefis (and without ftand-

ing to that courtely we have proved it befure} that

there can be no cafual or fpontaneous motion of the
particles of matter, it will follow, that cvery fingle
monfter, among {o many fuppofed myriads, muft
have been mechanically and neceflarily formed ;

according to the known laws of motion, and the
temperament and quality of the matter it was made
of, which is fufficient that no fuch monfters were or
could have been formed; for to denominate them
even monfters they muft have had fome rude kind
of organical bodies, fome flamina of life, though
never fo clumfy, fome fyftem of parts, compounded
of folids and liguids, that executed (though but
bunglingly) their peculiar motions and funétions.
But we have lately thewn it impoflible for nature
unaflifted to conftiture fuch bodies, whofe ftruc-
ture is againft the law of fpecifick gravity ; fo that
fhe could not make the leaft endeavour towards
the producing of a moniter, or of any thing that
hath more vital and organical parts than we find
in a rock of marble or a fountain of water. And
again, though we fhould not contend with them -

' .1 il

® comber @ "
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. about their monfters and abortions, yet feeing that
. they fuppofe even the perfet animals that are fill

in being to have been formed mechanically among
. the reft, and only add fome millions of monfters to
. the reckoning, they ave_liable to all the difficulties

in the former explication, and are exprefsly refuted

through the whole preceding fermon, where it is
| abundantly f{hewn that a {pontaneous produétion
is againft the catholick laws of motion, and againft
matter of fact, a thing without example, not only
in man and the nobler animals, but in the fmalleft
of infeéts and the vileft of weeds; though the fer-
tility of the earth cannot be {aid to have been im-
paired fince the beginning of the world.

2. Secondly, We may obferve that this evafion of
©  the atheift is fitted only to elude fuch arguments
' of divine wifdom as are taken from things necef=
~ fary to the confervation of the animal, as the fa-
~culties of fight, and motion, and nutrition, and the

like ; becaufe fuch ufefulnefs is indeed included in

a general fuppofition of the exiftence of that ani-

mal ; but it miferably fails him jagain{t other rea-

fons, from fuch members and powers of the body

~ as are not neceflary ablolutely to living and propa-
. gating, but only much conduce to our better fub-
fiftence and happicr condition. So the moft obvious
contemplation of the frame of our bodies, as that
we all have double fenlories, two eyes, two ears,

. two noltrils, is an effetual contutation of this a-
_ theiftical fophilm; for a double organ of thefe fen-
- {es is not at all comprehended in the notion of bare
- exiftence, one of them being fufficient to have pre-

{erved life and continued the f{pecies, as common

experience witnefleth. Nay, even the very nails of

our fingers are an infallible token of defign and con-
trivance, for they are uieful and convenient, to give
. ftrength and firmnels to thofe parts in the various
* functions they are put to, and to defend the nume-




204 The Wispoum of GOD Part II.

rous nerves and tendons that are under them, which
have a moft exquifite fenfe of pain, and without
that native armour would continually be expofed
to it; it is manifeflt therefore that there was a con-
trivance and forefight of the ufefulnefs of nails an-
tecedent to their formation; for the old ftale pre-
tence of the atheifts, that things were firlt made for-
tuitoufly, and afterwards their ufefulnefs was ob-
‘ferved or difcovered, can have no place here, unlefs
nails were either abfolutcly requitite to the exiltence
of mankind, or were found only in fome individuals
or fome nations of men, and fo might be afciibed
to neceflity upon one account, or to fortune upon
another. DBut from the atheifts fuppofition, that
among the infinite diverfity of the firlt terreftrial
productions, there were animals of all imaginable
fhapes and ftructures of body, all of which furvived
and multiplied, that by reafon of their make and
fabrick could pofiibly do fo, it neceffarily follows
that we f{hould now have fome nations without
nails upon their fingers, others with one eye only,
as the poets defcribe the Cyclops in Sicily, and the
Arimafphi in Scythia ; others with one ear, or with
one noltril, or indeed without any organ of {mell~
ing, becaufe that fenfe is not neceflary to man’s fuba
fiftence ; others deftitute of the ufe of language, fee-
ing that mutes allo may live. One people would
have the fect of goats, as the feigned fatyrs and pa-
pifci; another would refemble the head of Jupiter
Ammon, or the horned ftatues of Bicchus; the
Sciopedes and Enotocetae, and other monftrous na-
tions, would be no longer fables, but real inftances
in nature; and in a word, all the ridiculous and ex-
travagant {hapes that can be imagined, all the fan«
cies and whimfies of poets and painters, and Egyp-
tian idolaters, if fo be they are confiftent with life
and propagation, would be now aftually in being
it our atheifts notion were true; which therefore

$
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may defervedly pafs for a mere dream and an error,
till they pleafe to make new difcoveries in the terra
incognita, and bring along with them fome favagea
of all thefe fabulous and monftrous configurations.
Thus far Dr Bentley: who adds four confidera-
tions more to confute this fancy, ex abundinti,
granting the atcheilt all the abfurd fuppofitions
he can make ; for which, though they be very well
worth the reading, yet being too long to tranfcribe,
I refer the reader to the fermon itfelf.

I fhall now farther prove by a notable inftance

that ules made things, that is to fay, that fome

things were made defignedly and on purpofe for
fuch an ufe as they ferve to; and that is, the ten-
drils or clafpers of plants, becaufe they are given on-
Iy to fuch fpecies as have weak and infirm ftalks,
and cannot rife up to fupport themicives, by their
own firength; we fee not fo much as one tree, or

‘thrub, or herb, that hath a firm and itrong {tem,

and that is able to mount up and {tand alone with-

out afliftance, furnithed with them, whereas had

they been' without defign {cattered (as I may fay)
indifferently and carelefsly among planis, it could
not poflibly have happened but among fo many
thoufand fpecies they muft have fallen to the lot of
fome few, at lealt fome one of the {trong; and not
only of the weak ; the fame hath been proved by

the inftance of the power given to the hedge-hog

and armadillo, of contralling their bodies into a

,g!obular figure, and fo hiding and fecuring their

tender and unarmed parts.
2 I fhall prove by another eminent inftance that

things did not make ules, becaufe there i1s a fort
of creatures which have all the parts and organs
which are fitted for a certain action, and employed
for the exercife of it by another fort, and yet make
no ufe of them for that purpole; that is, the ape-

~ kind ; the Parifian academiils in their anatomy of

-
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{fome animals of this kind tell us, that the mufcles |
of the os hyoides, tongue, larynx and pharynx, which |
do moft ferve to articulate a word, were wholly like |
to thofe of man, and a great deal more than thofe
of the hand, which neverthelefs the ape, which
fpeaks' not, ufes with as much perfetion as a man 3 |
‘which demonftiates that fpeech is an ation more |
peculiar to man, and which more diftinguifhes him
from brutes than the hands, which Anaxagoras,
Ariftotle, and Galen bave thought to be the organ |
which nature has given to man as to the wifeft of |
all animals, for want perhaps of this reflection 5
_ for the ape is found provided by pature of all thofe
marvellous organs of fpeech with fo much exatts
nefs, that the very three {mall mufcles which do|
take their rife from the apothefis ftyloides are not |
wanting, altho’ this apothefis be extremely fmall; |
this particularity doth likewife fhew that there is |
no reafon to think that agents do perform fuch and |
~ fuch aétions becaufe they are found with nrgansi
proper thereunto ; for according to thefe philofo-
phers apes fhould fpeak, feeing that they have all
the inftruments neceflary for {peech ;3 all this is cona !
firmed and approved by the learned and accurate
Dr Tyfon in his anatomy of the orang-outang or
pigmy, he finding in the animal he defcribed (which |
was of the ape-kind) the whole firucture of the la-|
rynx and os hyoides exactly as it is in man; and the
refle€tion which the Parifians make upon their ob-
{ervation of thefe and the neighbouring parts, he
thinks very juft and valuable ; and adds farther,
that this is not the only inftance which may juftify’
{fuch an inference, though he thinks it fo ftrong an.
one as the atheifts can never an{wer. &

It is farther confiderable, and adds to the weight!
of this inftance, that though birds have been taught,
to imitate human voice, and to pronounce words,,

yea, fentences; yet quadrupeds never, though theyi‘
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have organs far more fit for that purpofe, and fome
of them, viz. dogs and horfes, converfe almoft per-
petually with men; and others, as apes, are given
naturally to imitate men’s aftions, as if providence
had defigned purpofcly to confute this fond con-
ceit of the atheilts, by denying them the power to
make ufe of thefe organ’s of {peesh, which whether
they underftand what they faid or not, they other-
wife might or would have done in imitation of man,
and that to greater perfeftion than birds do, or are
capable of doing.

Farther, To prove that thofe nobler faculties of
the foul, reafon and underftanding, cannot be pro=-
duced by matter organized, but muft have a higher
principle, he * thus argues: it is an obfervation of
Vcfalius’s, that the brain of man in refpet of his
body, is much larger than what is to be met with in
any other animals, exceeding in bignefs three oxes
brains ; whence he infers, that as animals excel in the
largenefs of the brain, fo they do likewile in the
principle faculties of the foul; which inference the
doctor cannot allow.

It is, faith he, a general received opinion, that
the brain is the immediate feat of the foul itfelf;
whence one would be apt to think, that feeing there
is fo great a difparity between the foul of a man and
a brute, the organ in which it is placed fhould be
very different too ; yet, by comparing the brain of
our pigmy (the orang-outang, or wild man) with,
that of a man, and with the greateft exatnefs ob-
ferving each part in both, it was very furprifing to
me to find fo great a refemblance of the one to the
other, as nothing could be more; and that in pro-
portion to its body its brains was alfo as large as a
man'’s.

Since therefore (he proceeds) the brain of our
pigmy doth in all refpeéts fo exaltly refemble a
* Dr Tyfon.

Pp
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man’s, I might here make the fame refletion the

Parifians did upon the organs of {peech, that there |

is no reafon to think that agents do perform fuch
and fuch actions becaufc they are found with or-
pans proper hitherto, for then our pigmy might
be really a man; the organs in animal bodies are

only a regular compages of pipes and veficls for the |

fluids to pafs thro’, and are paflive; what actuates

them are the humours and fluids, and animal life |

conflifts in their due and regular motion in this or- |

ganical body ; but thofe nobler faculties in the mind
of man muft certainly have a higher principle, or
matter organized could never produce them; for
why elfe, where the organ 1¢ the fame, fhould nos
the adtion be the fame too ?

Object. Some may here objet and argue: If the

body of man be thus perfe¢t, why did God make |

any other animals ? For the moft perfet being the

beft, an infinitely good agent, who wants necither

wifdom nor power, fhould (one would think) only

produce the moft perfect.

Anfw. To which I anfwer: 1. That according |
to this argumentation one might infer, that God

muft produce but one kind of creature, and that

the moft perfect that he is able, which is impoflible ; |

for he being infinite in all perfeltions, cannot aét
ad extremum virium, unlefs he could produce an
infinite creature, that is, another God, which is a
contradition ; but whatever he makes muft want
degrees of infinite perfection, of which he could ftill
(if he pleafcd) add more and more to it.

2. The inferior creatures are perfect in their or-
der and degree, wanting no quality or perfection that
is neceflary or due to their nature or condition, their

place, and manner of living; now, why God might |
not make feveral fubordinate ranks and degrees of |

creatures, they being good, I fee no reafon.

3. Thefe feveral ranks and degrees of creatures
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are fubfervient o1z to another, and the moft of them
ferviceable, and all fome way or other ufeful to man;
fo that he could not well have been. without
them.

4. God made thefe feveral orders and degrees and
in each degree fo many varieties of creatures, for the
manife(tation and difplaying of his infinite power and
wifdom ; for we have thewn before by a familiar in-
ftance, that therq is more art and wifdom thewn in
contriving and forming a mulditude of diffcrent kinds
of engines than in one only.

s Yetdo I not think that he made all thefe
creatures to no other end but to be ferviceable te
man, but alfo to partake themielves of his overflow-
ing goodnefs, and to enjoy their ewn beings. If we
admir all other creatures in this inferior world be-
fides man to be mere machines or auwtemata, to
have no life, no fenfe nor perception of any
thing, then 1 confefs this reafon is out of doors,
for being incapable .of pleafure or pain they can
have no enjoyment; upon this account alfo, among
others, 1 am lefs inclinable to that opinion. I {hould
now proceed to anfwer {fome objettions which might
be made againft the wildom and goodnefs of God
in the contrivance and governance of the world, and
all creatures therein contained 3 but that is too greag
and difficult a tafk for my weaknefs, and would
take up more time than 1 have at prefent to fpare
were | qualified for it and befides {fwell this volume
to too great a bulk; only 1 fhall fay fomething to
one particular which was fuggefted to me by a learn-
ed and pious friend *. -

O%jeét. A wife agent alts for ends. Now what
end can there be of creating fuch a vaft multitude of
inleéts as the world is filled with, moft of which fecem
to be ufelefs, and fome alfo noxious and pernicious
to man and other creatures ?

* Mr Robert Burfcough ef Tetne(s, in Devon,
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Anfw. To this I fhall anfwer; 1. Asto the mul- |
titude of fpecies or kinds. 2. Asto the number of
individuals in each kind.

Firft, As to the multitude of fpecies (which we
muft needs acknowledge to be exceeding great, they
being not fewer, perchance more than twenty thou-
fand) I anfwer there were fo many made,

1. To manifeft and difplay the riches of the power |
and wildom of God, Plalm civ. 04 The earth is |
Jull of thy riches, fois the great and wide fea, where= |
in are things creeping innumerable, ¢zc. We fhould |
be apt to think too meanly of thofe attributes of our |
Creator, fhould we be able to c¢ome to an end of all
his works, even in this fublunary world; and there- |
fore 1 believe never any man yet did, never any man |
fhall fo long as the world endures, by his utmoft |
induftry attain to the knowledge of all the fpecies of |
nature ; hitherto we have been fo far from ir, that
in vegetables the number of thofe which have been |
difcovered this laft age hath far exceeded that of all |
thofe which were known before: fo true is that we |
quoted before out of Seneca: Pufilla res eff mune
dus, nifi in eo quod quaerat omnis mundus babeat,
The world is {o richly furnithed and provided, that
man need not fear want of employment thould he live
to the age of Methufelah, or ten times as long ; but
of this, having touched it already, I fhall add no |
more. '

2. Another reafon why fo many kinds of crea-
tures were made, might be to exercife the contem:
plative faculty of man, which is in nothing fo much
pleafed as in variety of objets; we foon grow wea-
ry of one ftudy, and if all the objects of the world
could be comprehended by us, we fhould with A-
lIexander think the world too little for us, and grow
weary of running in a round of fecing the fame
things; new objects afford us great delight, efpe-
cially if found out by our own induftry. I remems
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ber Clufius faith of himfelf, * That upon the dif-
¢ covery of a2 new plant he did not lefs rejoice than
¢ if he had found a rich treafure.” Thus God is -
pleafed, by referving things to be found out by our
pains and induftry, to provide us employment moft

delightful and agrecable to our natures and inclina-

tions,

3. Many of thefe creatures may be ufeful to us
whofe ufes are not yet difcovered, but referved for
the generations to come, as the ufes of fome we
now know are but of late invention, and were un=

known to our forefathers; and this muft needs be’

fo, becaufe, as I faid before, the world is too great
for any man or generation of men, by his or their
utmoft endeavours to difcover and find out all its
ftore and furniture, all its riches and treafures.

Secondly, As to the multitude of individuals in
each kind of infect; I anfwer, SEAR I e

1. It is defigned to {ecure the continuance and
perpetuity of the feveral fpecies, which if they did -
not multiply exceedingly, {carce any of them could
elcape the ravine of fo many enemies as continually
aflault and prey upon them, but would be in danger
to be quite deftroyed and loft out of the world,

2. Vhis vaft multitude of infets is ufeful to man-
kind, if not immediately, yet mediately. It cannot
be denied that birds are of great ufe to us, their
fleth affording us a good part of our food, and that
the moft delicate too, and their other parts phyfick,
not excepting their very excrements; their feathers
ferve to ftuff our beds and pillows, yielding us foft
and warm lodging, which is no {mall convenience

- and comfort to us, efpecially in thefe northern parts

of the world ; fome of them have alfo been always
employed by military men in plumes, to adorn their
crefls, and render them formidable to their enemies ;
theiy wings and quills are made ufe of for writing-
pens, and to bruth and cleanfe our rooms, and their
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furniture ; befides, by their melodious accents they
gratify our ears ; by their beauriful (hapes and co= |
lours they dclight our cyes, being very ornamental |
- to the world, and rendering the countiy where
the hedges and woods are full of them, very plea-
fant and chearly, which without them would be no |
lefs lonely and melancholy ; not to mention the ex-|
ercife, diverfion and rccreation which foine of them
give us. |

Now infe&ts fupply land birds with the chiefeft
part of their fuftenance; fome, as the entire genus
of {wallows, live wholly upon them, as [ could eafily
make out did any man deny or doubt of it; and not |
fwallows alone, but alfo wood- peckers, if not whol-
ly, yet chiefly ; and all other forts of birds partly,

efpecially in winter time, as appears by diﬁ"c:&ing_]l

their ftomachs. |
- As for young birds which are brought up in the
neft, by the old, they are fed chiefly, if not folely
by infets; and therefore for the time when birds
for the moft part breed in the fpring, when there
are multitudes of caterpillars to be found on all
trees and hedges ; moreover, it is very remarkable,
that of many fuch birds as when grown up feed al-
moft wholly upon grain, the young ones are nou-
rithed by infects; for example, pheafants and par-|
tridges, which are well known to be granivorous
birds, the young live only or moftly upon ants eggs.,
Now birds, being of a hot nature, are very voracious |
creatures, and eat abundantly, and therefore there
had need be an infinite number of infefts produced
for their fuftenance. Neither do birds alone, but |
many forts of fithes, feed upon infeéts, as is well!
known to anglers, who bait their hooks with them 3
nay, which is more ftrange, divers quadrupeds feed
upon infelts, and fome live wholly upon them, as)
two forts of tamanduus upon ants, which therefore
arc called in Englith ant-bears; the camcleon upon|

|
I
|
191
|
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flies ; the mole upon earth-worms; the badger alfo
lives chiefly upon beetles, worms, and other infedts.
Here we may take notice by the way, that be=
caufe fo many creatures live upon ants and their
eggs, providence hath fo ordered it that they thould

" be the moft numerous of any tribe of infeéts that

we know.

Conformable to this particular is the reafon my
ingenious and inquifitive friend, Mr Derham be-
fore remembered, hath given of the produ&tion of
fuch innumerable multitudes of fome aquatick in~
féts.

I have often thought (faith he) that there was
fome more than ordinary ufe in the creation for
fuch infe&ts as are vaftly numerous, fuch as the
pulices aquatici, which are in fuch fwarms as to
difcolour the waters, and many others; and there=
fore I have bent my enquiries to find out the ufes
of fuch creatures, wherein I have fo far fucceeded,
as. to difcover, that thofe vaftly fmall animalcula,
not to be feen without a microfcope, with which
the waters are replete, ferve for food to fome others
of the fmall infeéts of the water, particularly to
the nympha culicaria [hisfura it may be called] figur-
ed in Swammerdam ; for viewing that nympha
one day, to obferve the motion of its mouth, and
for what purpofe it is in fuch continual motion,
whether as fith to get air, or to fuck in food, or
both, 1 could plainly perceive the creature to fuck
in many of the molt minute animalcula, that were
fwiming brifkly about in the water; ncither yet do
thefe animalcules ferve only for food to fuch wym-
phae, but alfo to another, to me anonymous, infect
of the waters, of a dark colour, cleft as it were in
funder, and fcarce fo big as the fmalleft pin’s head ;
thefe infeéts hunt thefe animalcules, and other {mall
creatures that occur in the water, and devour them ;
and 1 am apt to think, altho’ I have not yet feen i,
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that the pulex aquaticus arborefcens liveth upon lhefc,}
or more minute and tender ammalcules, and that i it
is to catch them that it {o leaps in the water.

This to me feems a wonderful work of God, to:
provide for the minuteft creatures of the waters;
food proper for them, that is, minute and tender,
and fit for their organs of {wallowing.

As for noxious infedts, why there fhould be fu
many of them produced, if it bE demanded,

I anfwer, 1. That many that are noxious to us,
are falutary to other creatures; and {fome that ace
poifon to us, are food to them. So we {ee the
poultry-kind feed upon fpiders; nay there is {carce
any noxious infet but one bird or other eats it,
either for food or phyfick ; for many, nay, moft
of thofe creatures whofe bltc or fting is pmfonﬂus,,
may fafe[y be taken entire into the ftomach ; and
therefore it is no wonder that not only the Ibis of
Egypt, but even ftorks and peacocks, prey upon
and deftroy all forts of ferpents, as well as locufts
and catErplllari

2. Some of the moft venomous and pernicious of
infeés afford us noble medicines, as fcorpions, {pi=
ders, and cantharides.

3. Thefe infelts feldom make ufe of their offen-
five weapons, unlefs aflaulted or provoked, in their
own defence, or to revenge an injury ; let them
but alone, and annoy them not, nor difturb their
young, and, unlefs accidentally, you fhall fcldom
{uffer by them.

Lafily, God is pleafed fometimes to make ufe of’
them as fcourges, toschaftife or punith wicked per-
fons or nations, as he did Herod and the Egyptians ;.
no creature fo mean and contemptible, but God can,
when he pleafes produce fuch armies of them, as
no human force is able to conquer or defiroy, but
they fhall of a fudden confume and devour up all
the fruits of the earth, and whatever might ferve:
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for the fuftenance of man,as locufts have often been
obferved to do. | '

Did thefe creatures {erve for no other ufe, as they
do many, yet thofe that make them an objection a=
gainft the wifdom of God, may (as Dr Cockburn
well notes) as well upbraid the prudence and poli-
cy of a ftate for keeping forces, which generally are
made up of very rude and infolent people, which yet

~ are neceflary, either to fupprefs rebellions, or punith

rebels, and other diforderly and vicious perfons, and
keep the world in quiet.

From that part of this difcourfe which relates
to the body of man, I {hall make thefe practical in-
ferences.

Infer. 1. Firfl, Let us give thanks to Almighty
God for the pefetion and integrity of our bodies ;

‘it would not be amifs to put it into the eucharif=

tical part of our daily devotions: we praife thee,
O God, for the due number fhape, and ufe of our
limbs and fenfes; and in general, of all the parts of
our bodies ; we blefs thee for the found and health-
ful conftitution of them, Pfal. c. It is thou that haft
made s, and not we ourfelves ; in thy book were-all
our members written. The formation of the body
is the work of God, and the whole procefs thereof
attributed to him, Pfal. cxxxix. 13, 14, 15. The
mother that bears the child in her womb is not
confcious to any thing that is done there, fhe un-
derftands no more how the infant is formed than
itfelf doth; but if God hath beftowed upon us any
peculiar gift or endowment wherein we excel o=
thers, as ftrength, or beauty, or aclivity, we ought
to give him fpecial thanks for it; but not to think
the better of ourfelves therefore, or defpife them that
waot it. * |

Now becaufe thefe bodily perfeétions being com-
mon bleflings, we are apt not at all to confider them,
or not to fet a juft valuec on them ; and becaule the

Qq
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worth of things is beft difcerned by their want, it i
would be ufeful {fometimes to imagine or fuppofe |
ourfclves, by fome accident to be deprived of one of
our limbs or fenfes, as a hand, or a foot or an eye,
for then we cannot but be fenfible that we fhould |
be in worfe condition than now we are, and that
we fhould; foon find a difference between two hands |
and one hand, two eyes and one eye, and that two
excel one as much in worth as they do in number;
and yet if we could fpare the ufe of the loft part,
the deformity and unfichtlinefs of fuch a defelt in |
the body would alone be very grievous to us. A=
gain, which is lefs, fuppofe we only that our bodies |
want of their juft magnitude, or that they or any
of our members are crooked or diftorted, or dif=
proportionate to the reft, either in excefs or defect 5
nay, which is leaft of all, that the due motion of
any one part, be perverted, as but of the eye in
{quinting. the eye-lids in twinkling, the tongue in
ftamering, thefe things are fuch blemifhes and
offences to us, by making us gazing ftocks to 0=
thers, and objeéts of their fcorn or derifion, that
we could be content to part with a good part of
our eftates to repair fuch defects or heal fuch infir-
mities. Thefe things confidered, and duly weigh-
¢d, would furely be a great and effeCtual motive to
excite in us gratitude for this integrity of our bo-
dies, and to efteem it no finall blefling, I fay a blef=
fing and favour of God to us; for fome there be
that want it, and why might not we have been of |
that number ! God wus no way obliged to beftow it
upon us.

And as we are to give thanks for the integrity
of our body, fo are we likewife for the health of it,
and found temper and conftitution of all its parts and-
humours ; health being the principal blefling of this |
life, without which we cannot enjoy -or take comfore

i any thing befide,
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Neither are we to give thanks alone for the firft
collation of thefe benefits, but alfo for their prefer=
vation and continuance. God preferves our fouls
in life, and defends us from dangers and fad acci~
dents, which do befet us on every fide, that the
greateft circam{pedion in the world could not fe-
cure us, did not his good providence continually
watch over us; we may be faid to walk and con-
verfe in the midft of fnares; befides did we bug
duly confider the make and frame of our bodics,
what a multitude of minute parts and vellels there
.are in them, and how an obftruftion in onec Té=-
dounds to the prejudice of the whole, we could
not but wonder how {o curious an engine as man’s
body could be kept in tune one hour as we ule it,
much lefs hold out fo many years; how it were
poflible it thould endure {uch hardihips, fuch blows,
fo many fhocks and concuflions, nay, fuch violences
and outrages as are offered it by our frequent ex-

“cefls and not be difordered and rendered ulelefss

and acknowledge the tranfcendent art and kil of
him who fo put it togetlier, as to render it thus firm

“and durable.

Infer. 2. Secondly, Have a care thou doft not by
any vicious praftice deface, mar, or deltroy the
workmanthip of God; fo ufe this body as to pres
ferve the form and comelinefs, the health and vie
gour of it. :

1. For the form and beauty of the body, which
maokind generally is fond enough of, and wnich
mnft be acknowledged to be a narural endowment
and blefling of God, a thing defirable, which all
men take complacency in, which renders penfons
gracious and acceptable in the eyes of others: of
which yet we do not obferve that brute bealts stake
any notice at all : of this 1 fhall obierve, that out-
ward beauty is a fign of inward; and that handfome
perfons are naturally well inclined till they do either
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like it very well, and we praltife accordingly: and
it leems we are m;urmuﬂy taxed and reprchended
by divines for fpending {fo much time between a
comb and a glafs. Be not over hafty, take what
remains along with you: mark the end for which
the philnf{)phtr exhorts lhiS, Iv @ pe¥ xaror esv, ‘afios
Fryvoiyro, @ 8" woypn weudax Tov Jucadaav  cmixarvaTOIfw,
¢¢ That if they be handfome, they might approve
¢ themfelves worthy of their form; but if they be
¢ otherwife, they may b}r difcipline and intlitution
¢ hide their deformity ;’ and fo by their virtuous
behaviour compenfate the hardnefs nf their favour,
and by the pulchritude of their fouls make up what
is wanting in the beauty of their bodies; and truly
I believe a virtuous foul hath influence upon its ve-
hicle, and adds a luftre cven to the outward man,
fhining forth in the very face.

2. % ule the body as to preferve the health and
vigour, and coniequently prolong the life of it;
thefe are things that all men covet; no more effec-
tual means for the maintenance and prefervation of
them than a regular and virtuous life. That health
is impaired by vice, daily experience {fufliciently evin-
ceth 3 1 need not fpend time to prove what no man.
doth or can deny.  And as for length of days, we
find by the famc experience, that intemperate and

- diforderly perfons are, for the moit part, thort-lived ;

moreover, immoderate cares and anxicty are Gbﬁarv-
cd fuddenly to bring grey hairs upon men, which
are ufually the figns and torcrunners of death; and

" theretore the way to live loug mult needs be in all

points to ufe our bodies fo as is moft agreeable to
the rules of temperance and purity, and right rea-
fon ; every violence pffered to it weakens and im-
pairs it, and renders it leis durable and lafhng
One means there is which phylicians take notice of
as very effeCtual to the prefervation of health, which
I cannot Lere omit, that is, a quiet and chearful
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Fir/t, The eye, we mult turn awdy our eyes from
beholding vanity, as David prayed God would his,
Pl cxix 37. We muft make a covenant with our
eyes, as Job did, Job xxxi. 1. Thefe are the wins
dows that let in exterior objets to the {oul ; by
thefe the heart is affe€led ; this way fin entered firft
into the world; our firft parent faw thar the tree
and its fruit was pleafant to the eyes, and fo was
invited to take and eat it. There are four fins efpe-
cially for which the eye is noted, as either difcovering
themfelves in the eyes, or whofe temptations enter
in by, and fo give denomination to the eycq |

1. There is a proud eye, Prov. xxx. (3. There is
a generation, O how lefty are their eyes! and their eyes
lids are lifted up. chap vi. v7. A proud lovk is rec-
koned the firft of thofe fix things that God hates,
Plal. xviii. 27. God (the Plalmift faith) will bring
down proud or bigh locks. Plal. ci. §. Him that bath
a high look and a proud beart (faith David) 7 wilf not
Suffer. And in Pfal. cxxxi. 1. he faith of himfelf,
that his beart is not haughty, nor his eves lofty.
which places it appeareth that pride fheweth forth
itfelf in the eyes elpecially, and that they are asit
were the feat or throne of it -

2. 'There is a wanton eye, which the prophet Haiah
fpeaks of in his third chapter at the 16th verfe, be=
‘caufe the daughters of Jerufilem walk with firetcheds
out necks and wanton eyes. The apoitle Peter, in
his fecond epiftle, chap. ii. 24 mentions eyes full of
adultery 3 for by thefe cafements enter in fuch ob-
jeéts as may provoke and ftir up adulterous thoughts

. in the mind, as they did in David’s; and likewife im-

pure thoughts conceived in the heart, may difcover
themfelves by the motions of the eye; and there-
fore in this refpeét we fhould do well with holy
Job, to make a covenant with our eyes, and not to
gdze upon any objeft which may tempt us to any
inordinate appetite and delire; for our Saviour tells
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and are apt to think his condition better than theirs,
when indeed it is not.

Let us then fo govern our eyes that we difcover
by them none of thele vices ; let the humility and pu-
rity of our minds appear even in our outward looks ;
let neither pride nor luft manifeft themfelves in the
pofture or motion of our eyes; let us have a care
that thefe members be neither the inlets or outlets
of any of the fore-mentioned vices, that they neither
give admiflion to the temptation, nor be expreflive
of the conception of them; let us employ them in
reading the word of God and other books, for the
increafe of our knowledge, and direction of our
practice; in dilligently viewing and contemplating
the works of the creation, that we may difcern and
admire the footfteps of the divine wifdom eafily to
be traced in the formation, difpofition, and .defig-
nations of them; let us take notice of any extraor=
dinary events and efleéts of God’s providence to-
wards ourfelves or others, perfonal or national, that
as they are the iflues of his mercy or juftice, they
may ftir up fuitable affctions in us of thankfulnefs
or fear; let thofe fad and mifcrable objects that pre-
fent themfelves to our fight move us to pity and com-
miferation ; and let our eyes fometimes be exercifed
in weeping for the miferies and calamites of others,
but efpecially for our own and their fins.

Secondly, Another member I fhall mention, is the
tongue, which as it is the chief inftrument of {peech,
fo it may be well or ill employed in the exercife of
that adtion, and therefore ftands in need of diretion
and reftraint. I remember I once heard from an in-
genious anatomi{t of Padua this obfervation. That
there are but two members in the body that hath a
natural bridle, both which do very mueh need ir,
the tongue, and another I fhall not name; the fig-
nification whereof may be, that they are not to be
let loofe, but diligently ﬁurbed and held in, That

=
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the tongue needs a bridle you will readily grant, if
you read what the apoftle James hath writtten of it,
chap. iil. 9 The tongue is a fire, a world of iniquity ;
fo w5 the tongue among our members, that it defileth
the whole body, and fetteth on fire the courfe of na-
ture, and is fet on fire of hell. For every kind of -
beafts, and of birds, and of ferpents, and of things in
the fea, is tamed, and bath been tamed of mankind ;
but the tongue can no man tame, it is an unruly evily
Jull of deadly poifin. TFor the better government of
the tongue, I thall note fome vices of fpeech which
muft carefully be avoided ; firft of all loguacity o¢
garrulity ; this the contrivance of our mouths fug-
gelts to us; our tongues are fenced and guarded
with a double wall or mound of lips and teeth, that
our words might not rafhly or unadvifedly flip out;
then nature hath furnifhed us with two ears and but
onc tongue, 10 imitate that we muft hear twice fo
much as we fpeak. Why locquacity is to be avoided,
the wife man gives us a fufficient reafon, Prov. x. 19
In the multitude of words there wanteth not fin. And,
Ecclef. v. 7. In many words there are diverfe vani-
ties. To which we may add another of great force
with moft men, viz that it hath been always efteem-
ed an effeét and argument of folly, Ecclefl v. 3. A4
Jool’s voice is known by multitude of words. And on
the contrary, to be of few words is a fign of wif=
dom ; and he that is wife enough to be filent, tho’
a fool, may pafs undifcovered. Befides all this, a
talkative perfon muft needs be impertinent, and
fpeak many idle words, and fo render himfelf bur-
thenfome and odious to company, and may per=
chance run himfelf upon great inconveniencies, by
blabbing out his own or others fecrets ; for a word
once uttered, Yugit irrevocabile, is irrevocable, what-
ever the confequence of it be; great need therfore
have we fo fet a watch over our mouths, and to keep

sbe door of our lips, Pfal. ¢xli. 3. and not fuffer our
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tongues wporpexay s Savos * as Ifocrates phrafech it

Secondly, Lying, or falfe {peaking. There is dif- -
ference between mentiri, and mendacium dicere, that
is, lying, and fpeaking of an untruth, or a thing that
is falfe. Mentiri, is contra mentem ire, which, tho’
it be no good etymology of the word, is a good no-
tion of the thing ; that is. to go againit onc¢’s mind
or {peak what one does not think.

"Erepo¥ peev xevlav evi gpreit anie 5t Ldlary,

As Homer exprefles it, to conceal one thing in the
mind, and fpeak another with the tongue; hence a
man may {peak an untruth and yet not lie, when he
thinks he {peaks the truth ; and on the contrary,
may {peak what is materially true and yet lie, when
he fpeaks what he thinks not to be true. Lhe
tonguec was made to be the index of the mind,

- dpeech the interpreter of thought, thercfore there

ought to be a perfeét harmony and agreement be-
tween thefe two; {o that lying is a great abufe of

{peech, and a perverting the very end of it, which

was to communicate our thoughts one to another ;
it hath alfo an ill principle for the moft part, pro=
ceeding either from bafenefs of fpirit, or cowardice,
as in them that have committed a fault, and deny it
for fear of punifhment or rebuke ; and thererore
the antient Perfians, as Xenophon tells us in his
Kupy raudux, made it one of the three things they di-

ligently taught their children, which were wrevay, g

vofeuny, 3 arnbeven: ¢ 1o ride, to fthoot, ard to fpeak the
 truth :” or from covetoufnefs, as in tradefimen,
who falfly commend their cu’mmoditifs, that thej'
may vend them for a greater price ; or from vanity
and vain-glory, in them who falfly boalt of any qua=-
lity or aétion of their own. It is odious both to
God and man ; to God, Prov. vi. 17. 4 lying tongue
is one of thofe fix or feven things that arc an abg-

* Run before the undedlanding or wits
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mination to bim; to men, as Homer witneflcth in the
verfe preceding the fore-quoted.

ExBpos yap por xa¥oe spas Aibas murner, &c.

He that tells lies is as hateful to me as the gates
of hell and death.—The practice of lying is a diabo-
lical exercife, and they that ufe it are the devil’s
children, as our Saviour tells us, John viii. 24. Ye
are of your father the devil, &e. for he is a liar,
and the father of it. And, laftly, it is a fin that ex-
cludes out of heaven, and deprefles the foul into
hell, Rev. xxi. 8. AU liars fbal have their part in
the lake which burns with fire and brimfione, which is
2he [fecond death. '

Thirdly, Another vice, or abufe of fpeech, or vie |
cious action, to which the tongue is inftrumental, is -
flandering ; that is, raifing a falfe report of any man
tending to his defamation ; this might have been
comprehended under the former head, being but a
kind of lying, proceeding from enmity or ill will
it 'is a very great injury to our neighbour, mens
reputation being as dear to them as life itfelf;
fo that it is grown to be aCFrm'Erb among the vul-
gar, “ Take away my good name, and take away
“ my life.”” And that which enhances this injury
is, that itis irreparable ; we cannot, by any contra-
ry declaration, {o clear the innocency of our neigh=
bour, as wholly to extirpate the pre-conceived Opi= |
nion out of the minds of thofe to whom our con-
feflion comes; and many will remain whom the caw |
lumny hath reached, to whom the vindication pro-
bably will not extend, the pravitcy of man’s nature
being more apt to fpread and divulge an ill report
than to ftop and iilence it. 1 might inftance in the
flattering of others and boafting of ourfelves, for
two abules of {peech, but they may both be refer.
red to lying, the one to pleafe others, and puff them
up with lelf-conceit, and a falfe opinion, that they
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have fome excellent quality or endowment, which

they want, or have not in fuch a degree, or that

they are better thought of by others than indeed they

are, and more honoured; the other, to gain more
honour than is due to ourfelves. Ncither yet is boaft-

ing only of what we have not, but alfo what we have

condemned and difallowed by God and men, as being

coutrary to that humility and medefty that ought ta

be in us, Prov. xxxvii. 2. =~ Let another man praife

thee, and not thine own mouth, a ffranger, and not

thine cwn lips. And moralifts proceed fo far as to

cenfure all unneceflary epvroroyia, that is, talking of
a man’s felf.

Fourthly, Obfcene and impure words are another
vicious effect of the tongue; thofe are principall
the campar aoyor, rotten fpeeches the apoftle {peaks of,
Eph. v. 29 fuch as chafte ears abhor, which tend
only to the depriving and corrupting of the hearers,
and are to be fiudioufly and carefully avoided by all
that pretend to Chriftianity, Eph. v. 3. But fernica~
tion and all uncleannefs, let it not be ence named among

ol

: Fifthly, Curfing and railing or reviling words, are
alfo a great abufe of {peech, and outragious effeéts
and expreflions of malice and wickednefs, Pfal. x. 7,
The Pfalmift makes ¥ part of the charaéter of a
‘wicked man. thart bis mourh is fuil of curfing ; which
paflage we have quoted by the Apoftle, Rom. iii, 14.
whofe mouth is full of cu: fing and bitternefs.

Sixthly, Swearing, and irreverently ufing the
name of God in common difcourfe and converfe,
is another abufe of the tongue; to which I mighe
add, vehement aflcverations upon {light and trivial
occafions. 1 do not deny, but in a matter of weight
and moment, which will bear out fuch atteftation,
and where belief will not be obtained without them,
and yet it may much import the hearer or fpeaker
that his words be belicved, or where the hearer
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would not otherwife think the matter fo momen=
tous or important as indeed it is, proteftations and
aflcverations, yea, oaths, may lawfully be ufed ;
but to call God to witnefs to an untruth or a lie
perhaps or to appeal to him upon every trivial oc-
cafion in common difcourfe, cuftomarily, without
any confideration of what we fay, is one of the
higheit indignities and affronts that can be offered

him, being a fin to which there is no temptation;

for it is fo far from gaining belief (which is the
‘only thing that can with any fhew of reafon be
pleaded for it) that it rather creates diffidence and
diftruit; for as multa fidem promiffa levanz, {o mul-
ta juramenta too; it being become a proverb, He
that will fwear will lie; and good realon there is for
it, for he that fcruples not the breach of onc of God’s
commands is not likely to make confcience of he vio-
lation ef another.

~ Lajily, (For 1 will name no more) fcurrilous words
fcoffing and jeering, flouting and taunting, are to be
cenfured as vitious abufes of fpeech.

This fcoffing and derifion proceeds from con-
tempt, and that of all injuries men do moft impa-
tiently bear, nothing offends more or wounds deep-
er; and therefor, what greater violation of that
general rule of Chriftian pradtice, #o do to others as
we would they fbould do unto us 2 This injury of be=
ing derided the Pfalmift himfelf complains of, Pfal,
IXiX. 11, 12. 1 became a proverb to them. They that
Jit in the gate fpeak apainft me, and I was the fong
of the drunkards. And Pfal. xxxv. 1. according
to the church tranflation, The very ahjeits came
together againff me unawares, wmaking mows at
me, and ceafed not. And the prophet Jerimiah, Jer.
XX. 7. 1 amin derificn daily, every one mocketh me.
And though there may be fome wit fhewn in fcoffe
ing and jefting upon others, yet it is a pradice ine

confiffent with true wifdom. lhe {corner and the

i
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wife man are frequently oppofed in {cripture, Prov.
ix. 8. and chap. xiii. 1, &c. It is a proverbial fay-
ing, The greateft clerks are not always the wifeft men.
I think the faving might as often be verified of the
greateft wits. Scorning, in thar gradation in the
fir(t Pfalm, is fet down as the higheft ftep of wick-
ednefs, And Solomon tells us, that Judgments are
prepared for the feorners.

You will fay to me, how then muft our tongues
be employed ? I anfwer, 1. In praifes and thank(=
giving unto God, Pfal. xxxv. 28. 4nd my tongue
Sball fpeak of thy rzgisrtswjmﬁ and of thy Pmrﬁu‘ all
the day leng. Parallel whereto is ver. 24. of Phal
bxxi. Indeed the book of Plalms is in a great mea=
fure but an exercife of or exhortation to this duty.
2 We mult exercife our tongues in talking of all
his wondrous works : Pfal. exlv. 5. 6. 7 will fpeak
of the glrious honour of thy Majefly and of thy won-
dr.us works 3. In prayer to God. 4. In confeflion
of him and his religion, and publickly owning it
before men whatever the hazard be. 5. In teach-
ing, inftrufting, and counftlling of others. 6. In
exhorting them. 7. In comforting them that need it.
8. In reproving them. All which particulars I might
enlarge upon, but becaufe they comé in here only,
as they refer to the tongue, it may {uflice to have
mentioned them {fummarily.

Thirdly, Let us hence learn duly to prize and
value our fouls. Is the body fuch a rare piece,
what then is the foul 7 The baci;,r is- but the hufk
or fhell, the foul is the kernel; the body is but the
cafk, the foul the precious !iqum- contained in it
the body is but the cabiner, the foul the jewel 5 the
body is but the thip or veficl, the foul the piiﬂt; the:
body “is but the tabernacle, and a poor clay taber=-

nacle or cottage too, the foul the inhabitant; the
body is but the machine or {:nglne, the foul that
‘odov 7, that- altuates and quickens it 3 the body is
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but the dark lantern, the foul or fpirit is the candle
of the Lord that burns in it: And feeing there is
fuch difference between the foul and the body in
refpect of excellency, furely our better part chale
lenges our greatelt care and diligence to make pro-
vifion for it. Bodily provifion is but half provifion,
it is but for one part of a man, and that the meaner
and more ignoble too, if we confider only the time
of this life; but if we confider a future eftate of
endlefs duration after this life, then bodily provifion
will appear to be, I do not fay, quarter provifion,
but no provifion at ail in comparifon, there be-

. ing no proportion between fo thort a period of

time and the infinite ages of cternity 3 let us not
then be fo foolifh as to employ all our thoughts and
beftow all our time and pains about cherithing, ac-

- commodating and gratifying our bodies, in making

provifisn for the flefb to fulfil the lufts thereof, as the
Apoftle phraleth it, and {fuffer our fouls to lie by
neglected in a miferable, and poor, and blind, and
naked condition. Some philofophers will not allow
the body to be an eflential part of man, but only
the veflel or vehicle of the fouls Anima cujufgue
e/t quifgue ; The foul is the man. Tho' I would
not be {o unequal to it, yet I muft needs acknow-
ledge it to be but an inferior part; it is therefore
fo to be treated, fo dieted and provided, as to ren-
der it moft calm and compliant with the foul, moft
tratable and oblequious to the dictates of reafon ;
not {o pampered and indulged, as to encourage it to
caft its rider, and to take the reins into its own
hand, and ufurp dominion over the better part, the
70 wycuovixovs to fink and deprefs it into a fordid com-
pliance with its own lufls, Atque effigere humi di-
vinae particulam aurae,

This is our duty; but alas! what is our prac-
tice f Our great partiality towards our bodies, and
neglect of our fouls, fhews clearly which part we

n, -
A o A
s

T
it

i

e e ————il



Part 1. in the CREATION, 321
prefer ; we are careful' emough of wounding or
maiming our bodies, but we make bold to lath and
wound our fouls daily; for every fin we commit,
being contrary to its nature, is a real ftripe, yea,
a mortal wound to the foul3 and we fhall find it
to be fo, if our coniciences be once awakened to
feel the fting and fmart of it. We are indufirious
enough to preferve our bodies from flavery and
thraldom, but we make nothing of fuffering our
fouls to be flaves and drudges to our lufts, and
to live in the vileft bondage, to the moft degene-
rate of creatures, the devil. We are thrifty and
provident enough, not to part with any thing that
may be ferviceable to our bodies under a good con-
fideration, and we fo efteem them as that we will part
with all we have for the life of them ; but we make
little account of what is moft beneficial to our fouls,
the means of grace and falvation, the word of God,
and 'duties of his worfhip and fervice ; nay, we can
be content to {ell our fouls themfelves for a twrifle,
for a thing of nothing; yea, for what is worfe than
nothing, the fatisfying of an inordinate and unrea-
fonable appetite or paflion. We highly efteem and
ftand much upon our nobility, our birth and breed-
ing, though we derive nothing from our anceftors
but our bodies and corporeal qualities: and it ‘is
ufeful fo far to value dnd improve this advantage,
as to provoke us to imirate the good examples
of our progenitors, not to degenerate from them,
por to do any thing unworthy of our breeding;
and yet the divine original of our fouls, which are
beams from the Father of light, and the immediate
offspring of God himfelf v y# 5 yovos tepwv, hath little
influence upon us to engage us to walk worthily of
our extraction, and to do nothing that is bafe or ig«
noble, and unfuitable to the dignity of our birth.
You will fay, how fhall we manifeft our care of
9 s
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our fouls,? What fhall we do for them? I anfwer, the
fame we do for our bodies.

Firft, We teed our bodies, our fouls are alfo to
be fed; the food of the foul is knowledge, efpeci-
ally knowledge in the things of God, and the things
that coneern its eternal peace and happinefs ; the
doctrine of Chriftianity, the word of God read and
preached, 1 Pet. it. 2. 45 new born babes defire
the fincere milk of the word, that you may grow
thereby. Heb. v. 12 The Apoftle {peaks both of
milk and of ftrong meat Milk he there calls the
principles of the Doctrine of Chrift. And again,
1 Cor. 1t 3. 1 have fed you with miik, and not
with meat ; for hitherto you were not able to bear it.
So we fee in the Apoftle’s phrafe, feeding of the
flock, is teaching and inftruting of them Know-
ledge is the foundation of praétice; it is impoflible
to do God’s will before we know it; the word muft
be received into an honeft and good heart, and under=
fiood, before any fruit can be brought forth.

Secondly, We heal and cure our bodies, when
they are inwardly fick, or outwardly harmed: Sin
is the ficknefs of the foul. Mat, ix 12  They that
be whole need not a pryfician, but they that are fick,
faith our Saviour by way of fimilitude; which he
explains in next verfe,, / am mnot come to call
the righteous but finners to repentance. For the
cure of this difeafe, an humble, ferious hearty re-
penrance, is the only phyfick; not to expiate the
guilt of it, but to qualify us to partake of the be=
nefit of that atonement which our Saviour Chrift
hath made by the facrifice of himfelf, and reftore us
to the favour of (God, which we had forefeited, it be-
ing, as much as in uvs lies, an undoing again what we
have done.

Thirdly, We clothe and adorn our bodies ; indeed
too much time and too many thoughts we beftow

upon that; our fouls alfo. aye to be cloathed with
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holy and virtuous habits, and adorned with good
works, 1 Pet. v. ¢. B> cloathed with humility, And
in the fame epiftle, chap. ii. 2. he exhorts women
to adorn tbemfelves, not with that outward adorning
of plaiting the hair, and wearing gold, &c. but with
the ornament of a meek and gquiet fpirit, which 15 in
the fight of God of great price : and in Rev. xix. &,
The rightecufnefs of the faints is called fine linen. and
the faints are faid 10 be cloathed in white raiment.
Mac. xxiii. 1. Works of righteoufnefs and a cone
verfation becoming the gofpel is called a wedding par=
ment. Col. iii, 10. Put on the new man. And again,
Put on therefore. as tne eleét of God, howels of mercy,
meeknefi, &¢c.  On the contrary, vitious habits and
finful ations are compared to filthy garments. So
Zech. iii. 3. Jofhua the high prieft is faid to be
cloatbed “with filthy garments; which in the next
verfe are interpreted his iniquities, either perfonal,
or of the people whom he reprefented: 7 hive caufed
thy inquity to pafs from theey, and will clothe thee with
change of raiment.

Fourthly, We arm and defend our bodies, and
our fouls have as much nced of armour as they;
for the life of a Chriftian is 2 continual warfare ;
and we have potent and vigilant enemies to en=
counter withal, the devil, the world, and this cor-
rupt fleth we carry about us; we had need theres
fore to take to us the Chriftian panoply, to put or
the whole armour of God, that we may withfland in
the evil day, and baving done all, may fland; having
our loins girt with truth, and having on the breaft-
plate of rightéoufnels and our feet Jbod. with the pre=~
paration of the gofpel of peace. Above all taking the
Jhield of faith : and for an helmet, the bape of [i'va=
tion, and the fword of the fpirit, which is the word- of
God, Eph. vi. 13, 14.

He that with this Chriflian armour manfull
fights againft and repcls the temptations and aE

o |
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faults of his fpiritual enemies; he that keeps hia.
garments pure, and his confcience void of offence
towards God and towards man, fhall enjoy perfett

peace here, and aflurance for ever. Tacitus faith |

of the Finni, a northern people, that they were fe-
curi adverfus homines, fecuri adverfus Deos. ** They
““ need not fear what God or man could do to them
becaufe they were in as bad a condition as could
confift with living in the world ; they could not be
banifhed into a worfe country, nor put into worfe
circumftances than they were in alreadv. I might
fay of the man that keeps a gaod confcience, that he
is fecure againft God and man ; not in that fenfe the
Finni were, but fecure of any evil befalling him
from either. God can do him no harm, not for

want of power, but for want of will, which is re-

gulated by his truth and juftice. He is alfo fecure
in refpeét of men, becaufe he is under the proteca
tion of the almighty; and if any there be that would
do him harm, they fhall cither be reftrained by the
divine providence, or if they be permitted to injure
him, it fhall tend only to the exercife and improve-
ment of his faith and patience, and enhancing his
future reward art that great day, when the Almighty
fhall difpenfe aureolae to thofe champions who have
fignalized their valour and fidelity by heroick ac-
tions, or patient fufferings of unworthy things for
his fuke. 3. A good confcience not only fecures a
man from God and men, but from himfclf toosy
There 15 no peace for the wicked, fuith my God, no in-
ward peace: fuch a man is at odds with himfelf;
for the commandments of God being agreeable to the
nature of man, and perfectly conformable to the
dictates of right reafon, man’s judgement gives fen-
tence with the divine law, and condemns him when
he violates any of them; and fo the finner becomes
an ravroriwopueeves, a tormentor of himfelf.  Prima ¢
gacc witiv quaed Je Judice nemo nocens abjolvitur,
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No guilty perfon is abfolved at his own tribunal,
himfelf being judge. i

Neither lct any profligate perfon, who hath bid--
den defiance to his conicience, and is at war with
himfelf, think to take {anéiuary in atheifm, and be-
caufe it imports him highly there {hould be no God,
ftoutly deny that there is any, For firft, fuppofing
that the exiilence of a Deity were not demonitrably
or infallibly proved (as it mnoft certainly is) yet he.
cannot be lure of the contrary, that there is none.
¢ For no man can be fure of a pure negartive, name=
¢ ly, that fuch a thing is not, unlefs he will either
¢ pretend to have a certain knowledge of all things
¢¢ that are or may be, than which nothing can be more
¢ monftroudly and ridiculouily arrogant ; or elfe, un=-
¢¢ lefs he be fure that the being of whar he denies
¢ doth imply a contradiction, tor which there is
¢ not the leaft colour in this cafe ; the true notion
¢ of God confifting in this; lhat he 4s a being of
¢ all pofiible perfection,” that 1 may borrow my

Lord Bifhop of Cheficr’s words, in his difcourfe of

patural religion, page 94 - |
Now if he be not fure there is no Deity, he can=
not be without fome fufpiciun and fear that there
may be one |
secondiy, © If there fhould be a Deity, fo holy,
¢ and juft, and powerful, as is fuppofed, what ven-
¢ geance and indignation may fuch vile mifcreants
“ and rebels expeét, who have made it their bufi-
¢¢ neis to banith him out of the woild, who is the
¢ great Creator and governor of it 3 1o undermine
% his being, and eradicate «li notions of him out of
¢ their own and other mens minds ; to provoke his
¢ creatures and vaflals to a contempt of him, a
¢ flighting of his fear and worfhip, as being fuch
¢ imaginary chimeras as are fit only to keep fools
¢ in awe ! Certainly as this 1s the higheft provo-
























