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-, PREFACE, ட 

with characterising the generals, and de- 
scribing their operations, while they left. it 
to meaner hands to carry the muster-roll, 
I have followed their manner, rejecting the 

~ numerous fables which they adopted, and 
adding the improvements of the moderns, - 
which are so numerous, that they-actually 
make up the bulk of natural history. 

The delight which I found in reading Pli- 
ny, first inspired me with the idea of a work 
of this nature. Having a taste rather classi- 
cal than scientific, and having but little em- 
ployed myself in turning over the dry la- | 
bours of modern system-makers, my earliest 
intention was to translate this agreeable 
writer, and by the help of a commentary to 
make my work as amusing as I could. Let 
us dignify natural history ever so much with 
the grave appellation of an useful science, 
yet still we must confess that it is the occu- 
pation of the idle and the speculative, more 
than of the busy and the ambitious part of 
mankind. My intention, therefore, was to 
treat what I then conceived to be an idle 
subject, in an idle manner; and not tohedge 
round plain and simple narratives with hard 
words, accumulated distinctions, ostentati- 
ous learning, and disquisitions that pro- 
duced no conviction. Upon the appear- ’ 
ance, however, of Mr. Buffon’s work, I drop- 
ped my former plan, and adopted the pre- 

| sent, being convinced by his manner, that 
the best imitation of the ancients was to 
‘write from our own feelings, and to imitate 
nature,
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THE EAR REE 

CH Ad. A: 

A Sketch of the Universe. 

"Tue world may be considered as one vast man- 

sion, where man has been admitted to enjoy, to 

admire, and to be grateful. ‘The first desires of 

savage nature are merely to gratify the importu- 

nities of sensual appetite, and to neglect the con- 

templation of things, barely satisfied with their 

enjoyment: the beauties of nature, and all the © 

wonders of creation, have but little charms fora — 

being taken up in obviating the wants of the day, 

and anxious for precarious subsistence. es 

Philosophers, therefore, who have testified such 

surprise at the want of curiosity in the ignorant, 

seem not toconsider that they are usually employed 

in making provisions of a more important nature; in 

providing rather for the necessities than the amuse- 

ments of life. It is not till our more pressing 

- wants are sufficiently supplied, that we can attend 

to the calls of curiosity; so that in every age 

VOL. I. B  



2 A HISTORY OF © 
scientific refinement has been the latest effort of 
human. industry. இலர் அத்ன். 

But human curiosity, though at first slowly ex- 
- cited, being at last possessed of leisure for indulg- 
ing its propensity, becomes one of the greatest 
amusements of life, and gives higher satisfactions 
than what even the senses can afford. A man of 
this disposition turns all nature into a magnificent 
theatre, replete with objects of wonder and sur- 
prise, and fitted up chiefly for his happiness and — 
entertainment: he industriously examines all 
things, from the minutest insect to the most 
finished animal; and, when his limited organs can 
no longer make the disquisition, he sends out his 
imagination upon new enquiries, ; 

Nothing, therefore, can be more august and 
striking than the idea which his reason, aided by 
his imagination, furnishes of the universe around 
him. Astronomers tell us, that this earth which - 
we inhabit forms but a very minute part in that 
great assemblage of bodies of which the world is 
composed. It is a million of times less than the 
sun, by which itis enlightened. The planets also, 
which, like it, are subordinate to the sun’s influence, - 
exceed the earth a thousand times in magnitude. 
‘These, which were at first supposed to wander in 
the heavens without any fixed path, and took their 
name from their apparent deviations, have long 
been found to perform their circuits with great 
exactness and strict regularity. They have been 
discovered -as. forming with our earth a system of 
bodies circulating round the sun, all obedient to. 
“one law, and impelled by one common influence. 

Modern philosophy has taught us to believe, that, 

| 
பி 
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“THE EARTH. 3 
when the great: Author of nature began the work 
of creation, he chose to operate by second causes ; 

and that, suspending the constant exertion of his 

power, he endued matter with a quality by which 

the universal ceconomy of nature might be con- 
tinued without his immediate assistance. This 
quality is called attraction; a sort of approxima~ 
ting influence, which all bodies, whether terrestrial 

or celestial, are found to possess ; and which in all 

increases as the quantity of matter in each in- 

creases. The sun, by far the greatest body in our 

system, is, of consequence, possessed of much 

‘the greatest share of this attracting power; and _ 
all the planets, of which our earth is one, are, of 

course, entirely subject to its superior influence. 

Were this power, therefore, left uncontrolled by 

any other, the sun must quickly have attracted 

all the bodies of our celestial system to itself; but 
it is equally counteracted by another power of 

equal efficacy ; namely, a progressive force, which 

each planet received when it was impelled for- 

ward, by the divine Architect, upon its first for- 

mation. ‘The heavenly bodies of our system being - 

thus acted upon by two opposing powers ; namely, 

by that of attraction, which draws them towards 

the sun ; and that of zmpulston, which drives them 

strait forward into the great void of space ; they 

pursue a track between these contrary directions ; 

and each, like a stone whirled about ina sling, 

obeying two opposite forces, circulates round ce 
_ great centre of heat and motion, 

In this manner, therefore, is the harmony of our 

planetary system preserved. Thesun, in the midst, 

gives heat, and light, and circular motion to the 

B2



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



THE EARTH. 39 

for manuring their lands. They seldom dig ட 
than twenty fect, and the whole plain is composed 

of the same materials, which are shells of various 

kinds, without the smallest portion of earth be-: 

tween them. Here then is alarge space, in which 

are deposited millions of tons shells, that pil- 
grims could not have collected, though their 
“whole employment had been nothing else. En- 

gland is furnished with its beds, which though not 

quite so extensive, yet are equally wonderful. 
‘““* Near Reading, in Berkshire, for many suc- 
ceeding generations, a continued body of oyster- 
shells has been found through the whole circumfe- 
rence of fivé or six acres a ground. The foun- 
dation of these shells is a baud rocky chalk; 
and above this chalk, the oyster-shells lie in பு 
of green sand, upon a level, as nigh as can possi- 
bly a judged, and about two feet thickness.” 

These shells are in their natural state, but they 

were found also petrified, and almost in equal 

abundancet in all the Alpine rocks, in the Pyre- 

nees, on the hills of France, England, and F landers. 

Even in all quarries from ட. marble is dug, if 

the rocks besplit perpendicularly downwards, pe- 

trified shells, and other marine substances, will be 

plainly discerned. 
“ About a quarter ofa mile from the river Med- 

way, in the county of Kent, after the taking off 

the coping of a piece of ground there, the work- 

men came to a blue ணட which continued 

for three feet and a half deep, or more, and then 

beneath appeared a hard floor, or pavement, com- 

* Phil. Trans. vol. ii. p. 427. +. Buffon, vol. i. p. 407, 

+ Phil Trans. p. 426. 
DA



 



 



 



THE EARTH. — 43 

either during the deluge, or immediately after it; ~ 

and, consequently, their petrifaction must have 

been before that period. And this is the opinion 

Mr, Buffon has so strenuously endeavoured to 

maintain; having given specious reasons to prove 

that such shells were laid in the beds where they 

are now found, not only before the deluge, but 

even antecedent to the formation of man, at the 

time when the whole earth, as he supposes, was 

buried beneath a covering of waters. : 

But while there are many reasons to persuade 

us that these extraneous fossils have been de-. 

posited by the sea, there is one fact that will 

abundantly serve to convince us that the earth 

was habitable, if not inhabited, before these ma- 

rine substances came to be thus deposited ; for 

we find fossil-trees, which no doubt once grew 

upon the earth, as deep, and as much in the body 

of solid rocks, as these shells are found to be. : 

Some of these fallen trees also have lain at least as 

long, if not longer, in the earth, than the shells, 

as they have been found sunk deep in a marly 

substance, composed of decayed shells, and other 

marine productions. Mr. Buffon has proved, 

that fossil-shells could not have been deposited 

in such quantities all at once by the flood; and 

I think, from the above instance, it is pretty 

plain, that howsoever they were deposited, the 

earth was covered with trees before their depo- 

sition ; and, consequently, that the sea could not 

have made a very permanent stay. How then 

shall we account for these extraordinary appear- 

ances in nature? A suspension of all assent’ is 

certainly the first, althoughthe most mortifying



 



 



46 A HISTORY OF | 

scription. of the earth as we find it by examina. 
tion, and observe its internal composition, as fab 
as it has been the subject of experience, orexposed 

to human enquiry. These enquiries, indeed, have 
beeh carried but to a very little depth bélow — 
its surface, and even in that disquisition men 
have been conducted more by motives of avarice 
than of curiosity. The deepest mine, which is- 
that at Cotteberg in Hungary*, reaches not more 
than three thousand feet deep; but what propor- 
tion does that bear to the depth of the terrestrial 
globe, down to the centre, which is above four 

thousand miles? All, therefore, that has been said 

of the earth, to a deeper degree, is merely fabu- — 
lous or conjectural: we may suppose with. one,” 
that it is a globe of glass+; with another, a 
sphere of heated iron{ ; with a third, a great mass 
of waters§; and witha fourth, one dreadful vol-. 

cano ||: but let us, at the same time, shew our 
consciousness, that all these are but suppositions. 

Upon examining the earth, where it has been 
opened to any depth, the first thing that occurs, 
is the different layers or beds of which it is com- 
posed; these all lying horizontally one over the 
other, like the leaves of a book, and each of them 

composed of materials that increase in weight iD 
proportion as they lie deeper. This is, in general, 
the disposition of the different materials ன the 

earth seems to have remained unmolested; but 
this order is frequently inverted; and we canna 
tell whether from its original formation, or from 

  

* Boyle, vol. iii. p. 240. + Buffon. 
t Whiston. § Burnet. || Kircher.



 



 



 



 



 



 



 



ர: - A HISTORY OF | 
"are as extensive-as they are unknown. Neither 
the natives, nor the curious who visit it, are able 
to tell how it was first made, or to what depths — 

it descends. The. Indians continually drive thi- | 
ther great. multitudes of animals, more than three 
வனப் at a time, of different kinds, sheep, hor- 

ses, and goats; and, with an absurd superstition, 
force them into the cavity, from whence they 
never return, Their several sounds, however, are 

- heard as they descend; the bleating of sheep, the 
lowing of oxen, and the neighing of horses, issu- 

- ing up tothe mouth of toa n. Nor do these 
scans cease, as the place is continually furnished 
with a fresh supply.” 

There are many more of these dreadful ee 
‘dicular fissures in different parts of the earth; 

with accounts of which Kircher, Gaffarellus, and 

-others, who have given histories of the wonders 
of the subterranean world, abundantly supply us. 
‘The generality of readers, however, will consider 
them with less astonishment, when they are in- 

formed of their being common all over the earth: 
that in every field, in every quarry, these perpen- 
dicular fissures are to be found; either still gap- 
ing, or filled with matter hae es accidentally 
closed their interstices. The inattentive specta-_ 
tor neglects the inquiry, but their being common 
is partly the cause that excites the வன் 
attention to them: the irregularities of nature he 
is often content to let pass unexamined, but when: 

_ a constant and a common appearance presents 
itself, every return of the object is a fresh call to 
his curiosity ; and. the chink im the next quarry 
becomes as great a matter of wonder as the chasm 

   

   



 



 



அண்டு நகரா தகக அ 

“otis to a வல் history. It will be sufficient to 
apnea, that though caverns be found in every 

-country, far the greatest part of them have been 
fashioned by the hand of nature only. Theirsize ~ 
is found beyond the power of man to have effect- | 
ed; and their forms but ill adapted to the conve- 
niences of a human habitation. In some places, 
indeed, we find mankind still make use of them. 
as houses; particularly in those countries where 
the climate is very severe*; but in general theyare 
deserted by every race of meaner sinifadls, except 
the bat: these nocturnal solitary creatures are usu- 
ally the only inhabitants; and these only in such 

- whose descent is sloping, or, at least, not directly 

perpendicular. 
There is scarcely a country in the world with- 

out its natural caverns; and many new ones are 

discovered everyday. Of those in England, Oakey- 

hole, the Devil’s-hole, and Penpark-hole, have 

-been often described. The former, which lies on 

_ the south side of Mendip- hills, within a mile of 

the town of Wells, is much resorted to by travel- 

lers. To conceive a just idea of this, we must 

imagine a precipice of more than a hundred yards 

high, on the side of a mountain which shelves 

away a mile above it. In this is an opening not 

very large, into which youenter, ஐ going along upon 

a rocky uneven pavement, sometimes ascending, 

and sometimes descending. T he roof of it, as 

you advance, grows ae and, in some places, 

is fifty feet from the floor. Insome places, how- 

ever, it is so low eee aman must stoop to pass. 

* Phil, Trans. vol. ii. p. 368. ர Ibid. -
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| 

grove; some white, some green; and all : eceding ் 

in dué perspective. They struck us with the more’ 
amazement, as we knew them to be mere pro- 

ductions of Nature, who, hitherto in solitude, 

had, in her playful moments, dressed the : scene, as 
_if for her own amusement. 

“ But we had as yet seen but a few of the 
wonders of the place; and were introduced only ° 
mto the portico of this amazing temple. In one 

corner of this half illuminated recess, there ap- 

peared an opening of about three feet wide, which 
‘seemed to lead to a place totally dark, and that 
one of thenatives assured us contained nothing 
more than a reservoir of water. Upon this we 
tried, by throwing down some stones, which rum- 

bling along the sides of the descent for some time, 

the sound seemed at last quashed in a bed of water. 
In order, however, to be more certain, we sent in 

a Levantine marinér, who, by the promise of a 
good reward, with a flambeaux in‘his hand, ven- 
tured into this narrow aperture. After continuing 
within it for about a quarter of an hour, he re- 
turned, carrying some beautiful pieces of white 
spar in-his hand, which art could neither imitate 
nor equal. Upon being informed by him that the | 
place was full of these beautiful incrustations, I 

_ventured in once more with him, for about fifty 
paces, anxiously and cautiously descending by a 
steep and dangerous way. Finding, however, that 

‘ we came to a precipice which led into a spacious 
amphitheatre, if I may so call it, still deeper than 
any other part, we returned, and being provided 
with a ladder, flambeaux, and other things to ex- 
pedite our descent, our whole company, man by 

: 1
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‘THE EARTH. ; 87 

in pieces. To all this specious reasoning, particular 

_answers might be easily given ; as that the length 

of the funnel increases ‘the force of the explo- 

sion; that the sides of the funnel are actually 

often burst with the great violence of the flame ; 

that air may be supposed at depths at least as far 

as the perpendicular fissures descend. But the best 

answer is a well-known fact ; namely, that the 

quantity of matter discharged from Aitna alone, 

_ is supposed, upon a moderate computation, to ex- 

ceed twenty times the original bulk of the moun- 

tain*. The greatest part of Sicily seems covered 

with its eruptions. The inhabitants of Catanea 

have found, at the distance of several miles, 

streets and houses, sixty feet deep, overwhelmed 

by the lava or matter it has discharged. But 

what is still more remarkable, the walls of these 

very houses have been built of materials evidently , 

thrown up by the mountain. The inference from all 

this is very obvious; that the matter thus exploded 

cannot belong to the mountain itself, otherwise, 

it would have been quickly consumed ; it cannot 

be derived from moderate depths, since its amaz- 

ing quantity evinces that all the places near the 

“‘pottom must have long since been exhausted; 

nor can it have an extensive, and, if I may so call 

it, a superficial spread, for then the country round 

would be quickly undermined ; it must, there- 

fore, be supplied from the deeper regions of the 

earth; those undiscovered tracts were the Deity 

performs his wonders in solitude, satisfied with 

self approbation | . . 

* Kircher, Mund. Subt. vol. i, ps 202, | 
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90 A HISTORY OF 

sparing of the internal heat in this respect ; and | 

has shewn, perhaps accurately enough, that a_ 

very moderate degree of heat may suffice to give 

the air amazing powers of expansion. 

It is astonishing, however, to trace the pro- 

gress of a philosophical fancy let loose in imagi- 

nary speculations. They run thus: cA very mo- 

derate degree of heat may bring the air into a 

condition of producing earthquakes ; for 
the air at the depth of forty-three thousand five 
hundred and twenty-eight fathom below the sur- 
face of the earth, becomes almost as heavy as 

quicksilver. This, however, is but a very slight 

depth in comparison of the distance to! the cen- 
tre, and is scarcely a seventieth part of the way. 
The air, therefore, at the centre, must be infi- 

nitely heavier than mercury, or any body that 
we know of. ‘This granted, we shall take some- 

thing more, and say, that it is very probable there 
is nothing but air at the centre. Now let us 
suppose this air heated, by some means, even to 
the degree of boiling water, as: we have proved 

‘that the density of the air is here very great, its 
elasticity must be in proportion; a heat, there- 
fore, which at the surface of the earth would 

have produced but a slight expansive force, must 
at the centre produce one very extraordinary, 
and, in short, be perfectly irresistible. Hence 

this force may, with great ease, produce earth- 
quakes; and, if increased, it may convulse the 
globe; it may, by only adding figures enough to 
the உ... destroy the solar system, and 
even the fixed stars themselves.” These. reveries 

generally produce nothing; for, as I have ever
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‘tion perceived in Germany, France, and England. 

It extended to a circumference of two thousand 

six hundred leagues; chiefly affecting the sea- 

coast and great rivers; more perceivable, also, 

upon the mountains than in the vallies. Its mo- 

tions were so rapid, that those who lay at their 

length, were tossed from side to side, as upon a 

rolling billow.* The walls were dashed from 

their foundations; and no less than fifty-four 

cities, with an incredible number of. villages, 

were either destroyed or greatly damaged. The 

_city of Catanea, in particular, was utterly over- 

thrown. <A traveller, who was on his way thi- 

ther, at the distance of some miles, perceived a 

black cloud, like night, hanging over the place. 
The sea, all of a sudden, began to roar; Mount /t- 

na to send forth great spires of flame; and soon 
after a shock ensued, with a noise as if all the 

artillery in the world had been at once discharg- 
ed. Our traveller, bemg obliged to alight im- 
stantly, felt himself raised a foot from the ground, 
and turning his eyes to the city, he with amaze-. 
‘ment saw nothing but a thick cloud of dust 
in the air. The birds flew about astonished ; the 
sun was darkened ; the beasts ran howling from 

the hills; and, although the shock-did not con- 

tinue above three minutes, yet near nineteen 

thousand of the inhabitants of Sicily perished in 

the ruins. Catanea, to which city the describer 

was travelling, seemed the principal scene of ruin; 
its place only was to be found; and not a foot- 
step of its former magnificence was to be seen 
remaining. . 

' * Phil. Trans.
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_ The earthquake which happened in Jamaica, in 
1692, was very terrible, and its déscription suf- 
ficiently minute. ‘In two minutes time it de~ 
stroyed the town of Port-Royal, and sunk the 
houses in a gulph forty fathoms. deep. It was at- 
tended with a hollow rumbling noise, like that of 
thunder; and, in less than a minute, three parts 
of the houses, and their inhabitants, were all 
sunk quite under water. While they were thus 
swallowed up on one side of the street, on the 
other, the houses were thrown into heaps; the 

sand of the street risimg like the waves of the sea, . 
lifting up those that stood upon it, and immedi- 
ately கணக என் them im pits. All the wells 

- discharged their waters with the most vehement 
agitation. The sea felt an equal share of turbu- 
Wael and, bursting over its mounds, deluged 
all that came in its way. The fissures of the 
earth were, in some places, so great, that one of 
the streets appeared twice as broad as formerly. 
In many places, however, it opened and. closed 
again, and continued this agitation for some time. 

Of these openings, two or and hundred might 
be seen at a time; in some whereof the neues 
were swallowed up ; in others, the earth closing, 

_ caught them by the middle, and thus crushed — 
them instantly to death. Other openings, still 
more dreadful than the rest, swallowed up whole 

streets; and others, more formidable, spouted up 

whole cataracts of water, drowning such as* the 

earthquake had spared. The whole was attended 

with the most noisome stench; while the thun- 
dering of the distant falling mountains, the whole 

sky overcast with a dusky een) and the crash
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of falling habitations, gave unspeakable horror — 
to the: scene. After this dreadful calamity: was | 

over, the whole island seemed converted into a. 

scene of desolation; scarcely -a planter’s house | 

was left standing; almost all were swallowed up; 

houses, people, trees, shared one universal ruin; 

and, in their places, appeared great pools of wa-_ 

ter, which, when dried up by the sun, left only 

a plain of barren sand, without any vestige of | 

former inhabitants. Most of the rivers, during 

the earthquake, were stopt up by the falling im 

of the mountains; and it was not till after some 

time that they made themselves new channels. 

The mountains seemed particularly attacked by 

the force of the shock; and it was supposed that 

the principal seat of the concussion was among 

them. Those who were saved, got on board 
- ships in. the harbour; where many remained 

above two months, the shocks continuing, dur- 

ine that interval, with more or less violence every 

day.” ட் 
As this description seems to exhibit all the ap- 

pearances that usually make up the catalogue of 
terrors belonging to am earthquake, I will sup- 
press the detail .of that which happened at Lis- 

bon, in our own times, and which is too recent 

to require a description. In fact, there are few 

particulars in the accounts of those who were pre- 

sent at that scene of desolation, that we have not 

more minutely and accurately transmitted to us 

by former writers, whose narratives I have for 

that reason preferred. I will therefore close this 
--description of human calamities, with the ac- 
-count of the dreadful earthquake at Calabria, im 
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1698. It is related by the celebrated Father 
Kircher, as it happened while he was on his jour- 
ney to Visit Mount Aitna, and the rest of the 

wonders that lie towards the south of Italy. I 

need scarcely inform the reader that Kircher is: 

considered, by scholars, as one of the greatest 
prodigies of learning. - : . 

“Having hired a boat, in company with four 

more, two friars of the order of St. Francis, and 

two seculars, we launched, on the twenty-fourth 

of March, from the harbour of Messina, in Sicily, 

and arrived, the same day, at the promontory of 

Pelorus. Our destination was forthe city of Eu- 

phemia, in Calabria, where we had some business 

to transact, and where we designed to tarry fot 

some time. However, Providence seemed willing 

to cross our design; for we were obliged to con- 

tinue for three days at Pelorus, upon account of 

the weather, and though we often put out to sea, 

yet we were as often driven back. At length, how- 

ever, wearied with the delay, we resolved to 

prosecute our voyage ; and, although the sea — 

seemed more than usually agitated, yet we ven- 

tured forward. The'gulph of Charybdis, which 

we approached, seemed whirled round in such a 

manner, as to form a vast hollow, verging toa 

point in the centre. Proceeding onward, and 

turning my eyes to Aitna, I saw it cast forth large - 

‘volumes of smoke, of mountainous sizes, which 

entirely covered the whole island, and blotted out- 

the very shores. from my view. This, together 

with the dreadful noise, and the sulphureous 

‘stench, which was strongly perceived, filled me 

with apprehensions that some more dreadful cala-. 

VOL. 1... iu
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mity was impending. The sea itself seemed to 

wear a very unusual appearance ; those who have 

scen a lake in a violent shower of rain covered all 

over with bubbles, will conceive some idea of its 
agitations. My surprise was still increased by the 

calmness and serenity of the weather; not a 

breeze, not a cloud which might be supposed to 

put all Nature thus into motion. I therefore 

warned my companions that an earthquake was 
approaching; and, after.some time, making for 
the shore with all possible diligence, we landed at 
Trop, happy and thankful for having escaped the 
threatening ‘dangers of the sea. 

« Butourtr ட at land were ணன் duration; 

for we had scarcely arrived-at the Jesuit’s College 
in that city, when our ears were stunned with a 

horrid sound, resembling that of an infinite 
number of chariots aa fiercely forward, the 
wheels rattling, and the thongs cracking. Soon’ 

after this, a most dreadful ear டட te ; 80 
that the whole tract upon which we stood seemed 
to vibrate, as if we were in the scale of a balance 

that continued wavering. This motion, however, 
soon grew more violent; and being no longer able 
to keep my lees, I was thrown prostrate upon the 

ground. In the mean time, the universal rum 

round me redoubled my amazement. The crash 
‘of falling houses, the tottering of towers, and 
the groans of the dying, all contributed to raise 
my terror and despair. On every side of me Isaw 
nothing but a scene of ruin ; and danger threaten- 
ing wherever I should fly: ‘I commended myself to 
God as my last great refuge. At that hour, O how’ 

vail was every ‘sublunary happiness! Wealth, 
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honour, empire, wisdom, all mere useless sounds, 
and as empty as the bubbles in the deep. Just 
standing on the threshold of eternity, nothing but 
God was my pleasure ; and the nearer I approach- 
ed, I only loved him the more. After some time, 
however, finding that I remained unhurt, amidst 
the general concussion, I resolved to venture for 
safety, and running as fast as I could, reached the 
shore, but almost terrified out of my reason, I 
did not search long here till I found the boat in 
which I had landed, and my companions. also, 
whose terrors were even greater than mine. Our 
meeting was not of that kind where every one is 
desirous of telling his own happy escape; it was 
all silence, anda gloomy dread of impending terrors. 

-“ Leaving this seat of desolation, we prosecuted 
our yoyage along the coast; and the next day 
came to Rochetta, where we landed, although the 

earth still continued in violent agitations. But we . 

were scarcely arrived at our inn, when-we were 

once more obliged so return to the boat; and,. in 

about half an hour, we saw the greatest part of 

the town, and the inn at which we had set up, | 

dashed to the ground, and burying all its inhabi- 

tants beneath its ruins. 

‘‘Tn this manner, proceeding onward in our little 

vessel, finding no safety at land, and yet, from the 

smallness of our boat, having but a very danger- 

ous continuance at sea, we at length landed at ce 

pizium, a castle midway between Trope and Eu- 

phemia, the city to which, as I said before, we 

were bound. Here, wherever I turned my eyes, 

nothing but scenes of ruin and horror appeared ; 

towns and ட levelled to the ground; Strom- 

H 2
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balo, though at sixty miles distance, belching 

forth flames in anunusual manner, and with a noise 

which I could distinctly hear. But my attention 

was quickly turned from more remote to contiguous 

danger. The rumbling sound of an approaching 

earthquake, which we by this time were grown ac- 

quainted with, alarmed us for the consequences ; 

it every moment seemed to grow louder, and to 

approach more near. The place on which we stood 

now began to shake most dreadfully; so that being 

unable to stand, my companions and I caught 

hold of whatever shrub grew next us, கரம் sup- 

-ported ourselves in that manner. 

“ After some time, this violent paroxysm 
ceasing, we again stood up, in order to prosecute 

~ our voyage to Euphemia, that lay within sight. 
In the mean time, while we were preparing for 
this purpose, I turned my eyes towards the city, 
but could see only a frightful dark cloud, that 
seemed to rest upon the place. This the more sur- 
prised us, as the weather was so very serene. We 
waited, therefore, till the cloud was passed away: 

then turning to look for the city, it was totally 
sunk. Wonderful to tell! nothing but a dismal 
and putrid lake was to be seen where it stood. We 

looked about to find some one that could tell us of 
its sad catastrophe, but could see none. All was 
become a melancholy solitude; a scene of hideous 
desolation. Thus proceeding pensively along, 10 
quest of some human being, that could: give us 

‘some little information, we, at length, saw a boy 
sitting by the shore, and appearing stupified with 
terror. Of him, therefore, we enquired concerning 

the fate of the city ; but he could not be prevailed
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en-to give us an answer. ‘We entreated him with 
every expression of tenderness and pity to tell us; 
but his senses were quite wrapt up in the contem- 
plation of. the danger he-had eseaped. We offered 
him some victuals, but he seemed to loath the 
sight. ழ் i 

We still persisted in our offices of kindness’; 
but he only pointed to the place of the -city, 
like one out of his senses; and then running up . 
into the woods, was never heard of after. Such 

was the fate of the city of Euphemia: and as 

we continued our melancholy course along the 

shore, the whole coast, for the space of two 

hundred miles, presented nothing but the remains 

of cities; and men scattered, without an habita- 

tion, over the fields. Proceeding thus along, we 

at length ended our distressful voyage by arriving 

at Naples, after having escaped a thousand dan- 

gers both at sea and land,” 

~The reader, I hope, will excuse me for this long 

translation from a favourite writer, and that the 

sooner, as it contains some particulars relative to 

earthquakes not to be found elsewhere. From the 

whole of these accounts we may gather, that the 

most concomitant circumstances are these : 

A rumbling sound before the earthquake. This 

proceeds from the air, or fire, or both, forcing 

‘their way through the chasms of the earth, and. 

endéavouring to get free, which is also heard in 

_yolcanoes. ae 

A violent agitation, or heaving of the sea, some- 

times before and sometimes after that at land. This 

agitation is only a similar effect produced on the 

waters with that at land, and may be called, for
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_ These are some of the most remarkable phieno- 
mena of earthquakes, presenting a frightful assein-, - 
blage of the most termbley எண்ன ் air, earth, fite, 

and water. — 5 

The valley of Solbatites near Naples, seems to 
exhibit, in a minuter degree, whatever is seen of 
this horrible kind, on the great theatre of Nature. 
This plain, which is abe twelve hundred feet 
long, and a thousand broad, is embosomed in 

mountains, and has in the middle of it a lake of 
noisome blackish water, covered with a bitumen, 

’ that floats upon its surface. In every part of this 
plain, caverns appear smoking with sulphur, and 
often emitting flames. The earth, wherever we 
walk over it, trembles beneath the feet. Noises 
of flames, and the hissing of waters are heard at 
the bottom. The watersometimes spouts up eight 
or ten feet high. The most noisome fumes, fetid 
water, and sulphureous vapours, offend the smell. 
A stone thrown into amy of the caverns, is ejected 
again with considerable violence. These appear- 
ances generally prevail when the sea is any way 
disturbed ; and the whole seems to exhibit the ap- 
pearance, a an earthquake in miniature. How- 
ever, in this smaller scene of wonders, as well as 
m ie greater, there are many appearances for 
which perhaps we shall never account ; and many 

questions may be asked, which tio conjectures can 
thoroughly resolve. It was the fault of the phi- 
losophers of the last age, to be more inquisitive 

_ after the causes of things, than after the things 
themselves. They seemed to think that.a confession 
of ignorance cancelled their claims to wisdom: 
they, sete had a solution for every demand. 

HA



 



being thus formed in the midst of the sea, which 
though for a long time barren, have afterwards 
become fruitful seats of. happiness and industry. 
New islands are formed in two ways; either 

‘suddenly, by the action of subterraneous fires; 
or more slowly, by the deposition of mud, car- 
ried down ‘by rivers, and stopped by some ac-. 
eident*. With respect particularly to the first, 
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ancient historian, and modern travellers, give us _ 
such accounts as we can have no room to doubt 

of. Seneca assures us, that in his time the island 
of Therasia. appeared unexpectedly to some ma- 
riners, as they were employed in another pursuit. 
Pliny assures us, that thirteen islands in the Me- 
diterranean appeared at once emerging from the 

water; the cause of which he ascribes rather to 

the retiring of the sea in those parts, than to any 
subterraneous elevation. However, he mentions 

the island of Hiera, near that of Therasia, as 

‘formed by subterraneous explosions ; and adds to 

his list several others, formed in the same manner. 

In one of which he relates that fish in great 

abundance were found, and that all those who 

eat of them died shortly after. 
“ டு the twenty-fourth of May, in the year 

1707, a slight earthquake was perceived at San- 

torin; and the day followimg, at sun-rising, an 

object was seen by the inhabitants of that island, 

at two or three-miles distance at sea, which ap- 

peared like a floating rock. Some persons, de- 

sirous either of gain, or excited by curiosity, 

went there, and found, even while they stood 

= ee yol. ii. p. 343. + Hist. de l’Acad. an. 1708, p. 23.
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A traveller, whom these appearances could not 

avoid affecting, speaks of them in this manner : 

‘¢ * What can be more surprising than to see fire 
not only break out of the bowels of the. earth, 
but also to make itself a passage through the 
waters of the sea! What can be more extraordi- 
nary or foreign to our common notions of things, 
than to see the bottom of the sea rise up into a 

mountain above the water, and become so firm 

an island, as to be able to resist the violence of 
the greatest storms! I know that subterraneous 
fires, when pent in a narrow passage, are able 
to raise up a mass of earth as large as an island. 
But that this should be done in so regular and 

ing end. But as no trumpet sounded, as the sun remained un- 

darkened, and the firmament undisturbed, they began to reflect 
farther what it might be ; and at last hit upon the thought that 
Iceland had been sunk by an earthquake, and that this was the 
last remains and ejection of Hecla, the well-known burning 
mountain upon that island. Wholly possessed with this idea, 
_they were on the point of tacking about, and returning to Den- 
mark with the news of the dreadful event; but, luckily, they 
had not proceeded far before they got sight of the coast of Tce- 
Tand, ; 

The scite of the volcanic eruption lies only 7% nautical miles, 
(15 to a degree) from the south-west point of Iceland ; and as 
there are numerous instances of such volcanic eruptions becom- 
ing an island, the Danish government directed, the following 
year, that all ships bound to Iceland should examine the new- 
formed island; but so entirely had it vanished, that none of | 
them either saw or could discover the smallest trace of it. How- ! 
ever, towards the end of the next year, a Danish ship of war, 
of 64 guns, was wrecked on this rock ; which is now no longer 
visible, but remains a most dangerous rock, nearly. level with 
the surface of the water. | 

* Phil. Trans. vol. y. p. 197.’
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‘exact a manner that the water of the sea should 
not be able to penetrate and extinguish those 
fires; that, after having made so many passages, 

Bie should retain Foire enough to raise the earth; 
and, in fine, after having been extinguished, that. 

the mass of earth should not fall are or sink 

again with its own weight, but still remain in a 
manner suspended over the great arch below! 
This is what to me seems more surprising than - 

- any thing that has been related of Mount Attna, 

Vesuvius, of any other volcano.” 

‘Such are his sertiments: however, there are 

few of these appearances any way more extraor- 

_dinary than those attending volcanoes and earth- 

quakes in general. Weare not more to be. sur- 

prised that inflammable substances should be. 

found beneath the bottom of the sea, than at si- 

milar depths at land. These have all the force of , 

fire giving expansion to air, and tending to raise 

the earth at the bottom of the sea, till it at 

length heaves above water. These marine vol- 

canoes are not so frequent; for, if we may judge 

of the usual procedure of nature, it must very 

often happen that, before the bottom of the sea 

is elevated above the surface, a chasm is opened 

in it, and then the water pressing in, extinguishes 

the volcano before it has time to produce its ef- 

fects. This extinction, however, is not effected 

without very great resistance from the fire be- 

neath. The water, upon dashing into the ca-. 

vern, is very probably at first paced back with 

great violence ; and thus some of those amazing 

waterspouts are seen, which have so often asto- 

4,
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-nished the mariner, and excited curfosityi—But 
of these in their place. 

Besides the production of ise islands 9 the 
action of fire, there are others, as was said, pro- 

duced by rivers or seas carrying mud, earth, and 
such like substances, along with their currents; 
and at last depositing them in some particular 
place. At the mouths of most great rivers, there 
are to be seen banks, thus formed by the sand 
and mud carried down with the stream, which 
have rested at that place, where the force of the 

- current is diminished by its junction with the © 
‘sea. These banks, by slow degrees, increase at 
the bottom of the deep; the water in those 
places is at first found by mariners to grow more 
shallow; the bank soon heaves up above the sur- 
face; it si considered, fora while, asa tract of 
useless and barren sand; but the seeds of some 
of the more hardy vegetables are driven thither 
by the wind, take root, and thus binding the 
sandy surface, the whole spot'is clothed in time 
with a beautiful verdure. In this manner there 
are delightful and inhabited islands at the mouth¢ 
of many rivers, particularly the Nile, the Po, the 
Mississippi, the Ganges, and the Senegal. There 
has been, in the memory of man, a beautifal and 
large island formed in this manner, at the mouth 

~ OF Ae river Nanquin, in China, — from the . 
depositions of mud at its opening; it is not less 
than sixty miles long, and about twenty broad. » 
La Loubere informs us,* in his voyage to Siam, ் 

* Lettres Curieuses et t Ediiantes, sec. xi. p. 234,
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in proportion as land is gained at one part, it is 
lost by the overflowing of some other. பர்வ 

Little, therefore, is gained by such accession; 
nor is there much more by the new islands which 
are sometimes formed from the spoils of the con- 
tinent. Mariners assure us, that there are some- 
times whole plains unrooted from the main lands, 
‘by floods and tempests. . These being carried out 

_ to sea, with all their trees and animals upon them, 
are frequently seen floating in the ocean, and ex- 
hibiting a surprising appearance of rural tranquil< 
lity in the midst of danger. The greatest part; 
however, having the earth at their roots at length 
washed away, are dispersed, and their animals 
drowned ; but now and then some are found to 
brave the fury of the ocean, till being stuck ei- 
ther among rocks or sands, they again take firm- 
footing, and become permanent islands. 

As different causes have thus concurred to pro-= 
duce new islands, so we have accounts of others 
that the same causes have contributed to destroy. 
We have already seen the power of earthquakes 
exerted in sinking whole cities, and leaving lakes 
in their room. ‘There have been islands, and re- 
gions also, that have shared the same fate; and 
have sunk with their inhabitants, never more to 
be heard of. Thus Pausanias* tells us of an 
island, called Chryses, that was sunk near Lem- 
nos, Pliny mentions several ; among others, the 
island Cea, for thirty miles, having been washed 
away, with several thousands of its inhabitants. 

* Pausanias, 1. 8. in Arcad. p. 509. *
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But of all the noted devastations of this kind, — 
the total submersion of the island of Atalantis, 

as mentioned by Plato, has been most the sub- 

_ ject of speculation. Mankind, in general, now 

consider the whole of his account as an . inge- 

nious fable; but when fables are grown famous 

by time and authority, they become an agree-— 
able, if not.a necessary part of literary informa- 

tion. : 

* About nine thousand years are passed,” says 

Plato,* “since the island of Atalantis was in be- 

ing. The priests of Egypt were well acquainted 

with it; and the first heroes of Athens gained 

much glory in their wars with the inhabitants. 

This island was as large as Asia Minor and Syria 

united; and was situated beyond the pillars of 

Hercules, in the Atlantic ocean, The beauty of 

“the buildings, and the fertility of the soil, were — 

far beyond any thing a modern imagination can 

conceive; gold and ivory were every where com- 

mon, and the fruits of the earth offered themselves 

without cultivation. The arts, and the courage 

of the inhabitants, were not inferior to the happi- 

ness of their situation ; and they were frequently 

‘known to make conquests, and over-run the con-- 

tinent of Europe and Asia.” The imagination of 

the poetical philosopher mots in the description 

of the natural and acquired advantages, which 

they long enjoyed in this charming region. “Tf,” 

says he, “we compare that country to our own, 

ours will appear a mere wasted skeleton, when 

opposed to it. Their mountains, to the very tops, 

%* Plato in Critia, 

௫௦1, Ke I



 



 



comes to be so beautiful as we find it, But though 
with us there may be no great. cause for such a de- 
mand, yet in those places where mountains deform 
the face of Nature, where they pour down cata 
racts, or give fury to tempests, there seems to be 
good reason for enquiry either into their causes or 
their uses. It has been, therefore, asked by many 
in what manner mountains have come to be 
formed, or for what uses they are designed ? | 

To, satisfy curiosity in these respects, much- 
reasoning has been employed, and very little know- 
ledge propagated, With regard to the first part of 
the demand, the manner in which mountains were 
formed; we have already seen the conjectures of 
different philosophers on that head. One suppos= 
ing that they were formed from the earth’s broken 
shell, at, the time of the deluge; another, that 
they existed from the creation, and only acquired 

_ their deformities in process of time: a third, that . 
they owed their original to earthquakes: and still 
a fourth, with much more plausibility. than the rest, 
ascribing them entirely to the fluctuations of the 
deep, which he supposes, in the beginning, to have 
covered the whole earth. Such as are pleased with 
disquisitions of this kind, may consult Burnet, 
Whiston, Woodward, or Buffon. Nor would I be 
thought to decry any mental amusements, that at 
அசல் keep us innocently employed ; but, for my 
own part, I cannot help wondering how the oppo- 
site demand has neyer come to be made; and why 
philosophers have never asked. how we come to 
have plains? Plains are sometimes more preju- 
dicial to man than mountains. Upon plains, an 
inundation has greater power; the beams of the
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sun are often collected there with suffocating fierce- 

ness; they are sometimes found desert for several 

hundred miles together, as in the country east of 

the Caspian sea, although otherwise fruitful, merely 

because there are no risings nor depressions to form 

reservoirs, or collect the smallest rivulet of water. 

The most rational answer, therefore, why either. 

mountains of plains were formed, seems to be, that : 

they were thus fashioned by the hand of Wisdom, 

in order that pain and pleasure should be so con- 

tiguous, as that morality might be exercised eithe 

in bearing the one, or communicating the other. 

Indeed, the more I consider this dispute respect- 

ing the formation of mountains, the more I am 

struck with the futility of the question. There is 

neither a straight line, nor an exact superficies, im 

all nature. If we consider a circle, even with ma- 

thematical precision, we shall find it formed of a 

number of small right lines, joining at angles 

together. These angles, therefore, may be consi- 

dered in a citcle as mountains ate upon our globe ; 

and to demand the reason for the one being moun- 

tainous, or the other angular, is only to ask why a 

circle is a circle, ora globe isa globe. In short, if 

there be no surface without inequality im Nature, 

why should we be surprised that the earth has such ?, 

It has often been said, that the inequalities of its 

“surface are scarcely distinguishable, if compared 

to its magnitude; and I think we have every reason 

to be content with the answer. 

, Some, however, have avoided the difficulty by 

urging the final cause. They alledge that moun- 

tains have been formed merely because they are 

useful to man, This carries the enquirer but a part 

13
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that this picture exhibits either a constant or an 
‘invariable likeness of those stupendous, heights. 
Indeed, nothing can be more capricious or irre- 

gular than the forms of many of them. The 

‘tops of some run in ridges for a considerable 
length, without interruption; in others the line. 

seems indented by great vallies to an amazing 

depth. Sometimes a solitary and a single moun- 
tain rises from the bosom-of the plain; and 

sometimes extensive plains, and even provinces,. 
as those of Savoy and Quito, are found embo- 
somed near the tops of mountains. In general, 
however, those countries that are most. moun- 

tainous, are the most barren and uninhabitable, . 

If we compare the heights of mountains with 
each other, we shall find that the greatest and 
highest are found under the line*. It is thought 
by-some, that the rapidity of the earth’s motion 

in these parts, together with the greatness of the 
tides there, may have thrown up those stupendous 
masses of earth. But, be the cause as it may, 
itis a remarkable fact, that the inequalities of the 
earth’s surface are greatest there. Near the Poles, 
the earth, indeed, is craggy and uneven enough ; 
but the heights of the mountains there are very 
‘nconsiderable. On the contrary, at the Equator, 
where Nature seems to sport in the amazing size 

_ of all her productions, the plains are extensive, 
and the mountains remarkably lofty. Some of 
‘them are known. to rise three miles perpendicular 
above the bed of the ocean. ள் 

To enumerate the most remarkable of these, 

* Buffon, passim.
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according to their size, we shall begin with the - 
Andes, of which we have an excellent description 
by Ulloa, who went thither by command of 
the king of Spain, in company with the French - 

. Academicians, to measure a degree of the meri- 
dian, His journey up these mountains is too 
curious not to give an extract from. 

After many incommodious days sailing up the 
river Guayaquil; he arrived at Caracol, a town 
situated at the foot of the Andes. Nothing 
could exceed the inconveniences which he ex- 
perienced in this voyage, from the flies and mos- 
chetoes (an animal resembling our gnat.) “‘ We ~ 
were the whole day,” says he, ‘in continual mo-— 
tion to keep them off; but at night our torments 
were excessive. Our gloves, indeed; were some 
defence to our hands; but ‘our faces were en- 
tirely exposed ; nor were our clothes a sufficient 
defence for the rest of our bodies; for their 
stings penetrating through the cloth, caused a very 
எனா and fiery itching.. One night, in coming 
to an anchor near a large and ப்ட் house 
that was uninhabited, we had no sooner seated 
ourselves in it, than we were attacked on all sides 

by swarms of moschetoes, so that it was impos- 
sible to have one moment’s quiet. Those who 
had covered themselves with clothes made for this 
purpose, found not the smallest defence; where- 
fore, hoping to find some relief in the open fields, 
we ventured out, though in danger of suffering 
in a more terrible manner from the serpents. But 

both places were equally obnoxious. ‘On quit- 
ring: this inhospitable retreat, we the next night 
took up our quarters in a house that was inha- 
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ited; the host of which, being informed of 

terrible manner we had passed the night befo 

gravely told us, that the house we so greatly 
complained of, had been forsaken on account of 

its being the purgatory of a soul. But we had 

more reason to believe that it was quitted on ac- 

count of its being the purgatory of the body. 
After having journeyed for upwards’ of three 
days, through boggy roads, in which the mules. 
at every step sunk up to their bellies, we began 
at length to perceive an alteration in the climate ; 
and fee been lone accustomed to heat, we 
now pean to feel it grow sensibly colder. 
“Tt is remarkable, that at Tariguagua we 

often see instances of the effects of two opposite 
temperatures, in two persons happening to meet; 

one of them leaving the plains below, and the 
other descending from the mountain. The for- 

“mer thinks the cold so severe, that he wraps 
himself up in all the’ garments he can. procure ; 
while the latter finds the heat so great, that he 
is scarcely able to bear any clothes whatsoever. 
The one thinks the water so cold, that he avoids 
beg sprinkled by it; the other is so delighted 
with its warmth, that he uses it asa bath. Nor 
is the ease very different im the same person, 
who experiences the same diversity of sensation 
upon his journey up, and upon his return. This 
difference only proceeds from the change natu- 
rally felt at leaving a climate to which one has 
been accustomed, and coming into another . 
an opposite temperature. 

“The ruggedness of the road from லதல 
gua, leading up the mountain, is not ny de- 

4 

   
  



 
 

 
 
 



 



THE EARTH. 127" - 

mountain, at a vast distance below, like a sea, en- 

‘compassing an island in the midst of it.’ When 
this happened, the horrid noises of tempests were 
heard from beneath, then discharging themselves 
on Quito, and the neighbouring country. I saw 

the lightnings issue from the clouds, and heard 
the thunders roll far beneath me. All this time, 

while the tempest was raging below, the moun- 
tain top, where I was placed, enjoyed'a delight- 

fal’serenity ; the wind was abated ; the sky clear; 

and the enlivening rays of the sun moderated the - 

severity of the cold. However, this was of no 

very long duration, for the wind returned with 

all its violence, and with such velocity as to 

dazzle the sight; whilst my fears were increased 

by the dreadful concussions of the precipice, and 

the fall of enormous rocks ;’ the only sounds that 

were heard in this frightful situation.” 

Such is the animated picture of these moun- 

tains, as given us by’ this ingenious Spaniard: 

and I believe the reader will wish that I had 

made the quotation still longer. A passage over 

the Alps, or a journey across the Pyrenees, ap- 

pear petty trips or excursions, in the comparison ; 

“and yet these are the most lofty mountains we 

know of in Europe. 
If we compare the Alps with the mountains 

already described, we shall find them but little 

‘more than one half of the height of the former. 

The Andes, upon being measured by the baro- 

‘meter, are found above three thousand one 

hundred and thirty-six toises or fathoms above 

the surface of the sea*. Whereas the highest 

* Ulloa, vol, i. p. 4423
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point of the Alps is not றது sixteen hundr 

The one, in other words, is above three miles 
high; the other about a mile anda half. The 

highest mountains in Asia are, Mount Taurus, 

Mount Immaus, Mount Caucasus, and the moun- 
tains of Japan. Of these, none equals the Andes 
in height; although Mount Caucasus, which 

is the highest of them, makes very near ap~ 

penne Father Verbiest tells of 2 mountain 
“an China, which he measured, and found a mile 
anda half high*. In Africa, the mountains of 
the Moon, famous for giving source to the Niger 
and the Nile, are sili more noted than known. 

Of the Peak of Teneriffe, one of the Canary 
“Islands .that lie off this coast, we have more cer- 
tain information. In the year 1797, i was 

visited by a company of English merchants, 
' who travelled up to the top, where they ob- 

served its height, and the volcano on its very 
summit f. _ They found it a heap of mountains, 
‘the highest of which rises over the rest like 2 
epeiidias and gives a name to the whole mass. - 
It is computed to be a mile and a half perpendi- 
cular from the surface of the sea. Kircher gives 
us an estimate of the heights of most of the other 
great mountams in the world; but as he has - 
taken his calculations, in general, from the an- 
cients, or from modern travellers, who had not 
the art of measuring them, they are quite inere- 
dible. The art of taking the heights of places 
by the barometer is a new and an ingenious in- 
vention. As the air grows lighter as we ascend, 

   

* Verbiest, a la Chine, cf Phil. Trans.. vol. ¥.



 



highest mountains are bare and pointed. And 

this naturally proceeds from their being so ‘con- 

‘tinually assaulted by thunders and tempests. All 
the earthy substances with which they might 
have been once covered, have for ages been 

“washed away from their summits; and nothing 
is left remaining, but immense rocks, which no 
tempest has hitherto been able to destroy. 

Nevertheless, time is every day, and every - 
hour, making depredations ; and huge fragments 
are seen tumbling down the precipice, either 
loosened from the summit by frost. or rains, or 
struck down by lightning. Nothing can exhibit 
a more terrible picture than one of these enor- 
mous rocks, commonly larger than a house, 
falling from its height, with a noise louder than 
thunder, and rolling down the side of the moun- 
tain. Dr. Plot tell us of one in particular, which 
being loosened from its bed, tumbled down the 
precipice, and was partly shattered into a thou- 
sand pieces. Notwitstanding, one of the largest 
fragments of the same, still preserving its motion, 

_ travelled over the plain below, crossed a rivulet 
in the midst, and at last stopped on the other 
side of the bank! These fragments, as was said, 
are often struck off by lightning, and sometimes 
undermined. by rains; but the most usual man- 
ner in which they are disunited from the moun- 
tain, is by frost: the rains insinuating between the 
interstices of the mountain, continue there until 
there comes a frost, and then, when converted 
into ice, the. water swells with an irresistible force, 
and produces the same effect as gun-powder, 
splitting the most solid rocks, and thus shatter- 
ing the summits of the mountain.
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: But not rocks alone, but whole mountains are, by 
various causes, disunited from each other. We see 
in many parts of the Alps, amazing clefts, the sides. 
of which so exactly correspond with the opposite, © 
that no doubt can be made of their having been once 
joined together. At Cajeta,* in Italy, a mountain. 
was split in this manner by an earthquake; and 
there is a passage opened through it, that appears 
as if elaborately done by the வனா of man. In 
the Andes these breaches are frequently seen.— 

_ That at Ther mopyle, in Greece, has been long fa- 
mous, The mountain of the Troglodytes, in 
Arabia, has thus a passage through it: and that in 
Savoy, which nature began, and which Victor 
Amadeus completed, is an instance of the same 
kind. - ; 

We have accounts of some of these disruptions, 
immediately after their happening. ‘‘In the month 
of June,f in the year 1714, a part of the moun- 

- tain of Diableret, in the district of Valais, in 
France, suddenly fell down, between two and 
three o’clock in the afternoon, the weather being 
very calm and serene. It was of a conical figure, 
and destroyed fifty-five cottages in the fall. Fif- 
teen persons, together with about a hundred 
beasts,.were also உ beneath its ruins, which . 
covered an extent of a good league square. The - 
dust it occasioned instantly conics all the neigh-" 

bourhood in darkness. The heaps of rubbish were 
more than three hundred feet high. They stopped 
the current of a river that ran along the plain, 

* Buffon, vol. ii. p. 364. 

+ Hist, de ? Académie des Sciences, p. 4, an. 1715, 
Rae
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during the whole time ; proceeding, probably. » from 
- the attrition of the ground beneath. . The day fol- 
lowing, however, this strange journey down the . 
hill ceased entirely; and above an acre of the 
meadow bélow was found covered with what before | 
‘composed a part of the declivity. | 

However, these slips, when a whole mountain's 

side seems to descend, happen but very rarely. 
‘There are some of another kind, however, much 
more common; and, as they are always sudden, 
much more dangerous. These are snow-slips, 
well known, and greatly dreaded by travellers. It 
often happens, that when snow has long been ac- 
cumulated on the tops and on the sides of moun- 
tains, it is born down the precipice, either by 
means of tempests, or its own melting. At first, 
when loosened, the volume in motion is but small, 

but gathers as it continues to roll; and, by the 
_ time it has reached the habitable parts of the 

mountain, is generally grown of énormous bulk. 
Wherever it: rolls it levels all things in its way, or 
buries them in unavoidable destruction. Instead 
of rolling, it sometimes is found to slide along from. 
the top; yet even thus it is generally as fatal as 
before. Nevertheless, we have had an instance, 
a few years ago, of a small family in Germany, that 
lived for above a fortnight beneath one of these 
snow-slips. Although they were buried, during 
that whole time, in utter darkness, and under 2 
bed of some hundred feet deep, yet they were 
luckily taken out alive; the weight of the snow 
being supported by a beam that kept up the roof; 
and nourishment being supplied them by the milk
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of an ass, if I remember right, that was மெய்த் 
under the same ruin.* 

But it is not the parts, alone, that are thus found 
to subside ; whole mountains have been known to- 

[* A elt authenticated case of a woman surviving nearly eight 

days, buried in the snow, without food, occurred near Imping-. 

ton, in Cambridgeshire ;' and is related by Mr. Okes, +hé sur- 

geon who attended nes in the 14 of petite for the year 
1799. 

Elizabeth Woodcock, aged 42, of a eae delicate make, on 

her return from Cambridge, on the eyening of the second of 

‘February, being exhausted with running after her horse which 

had started from her, and becoming numbed in the hands and 

feet, sat down on the ground. At that time a small quantity of 

snow had but drifted near her, but it began to accumulate very 

rapidly ; and when Chesterton bells had rang at eight o’clock, 

she was completely inclosed and penned in by it, To the best 

of her recollection, she slept very little during the first night.— 

On the morning of the third, observing before her a circular 

hole in the snow, about two feet in length and half a foot in 

diameter, running obliquely upwards, and closed with a thin ; 

covering of ice or snow, she broke off a branch of a bush that 

was close to her, and with it thurst her handkerchief through the 

hole, as a signal of distress, 
Tn consequence of the external air being admitted, she felt her- 

self very cold. On the second morning of her imprisonment, 

the hole was again closed up, and continued so till the third 

day, after which time it remained open. She heard distinctly 

the ringing of the village bells, noises on the highway, and even 

the conversation of some gipsies who passed near her, but could 

not make herself heard. She easily distinguished day and night, 

could even read an almanack she took from her packet. The 

sensation of hunger ceased almost entirely after the first day.— 

Thirst was throughout her predominant feeling ; and this she 

had the plentiful means of allaying, by sucking the surrounding 

snow. She felt no gratification from the use of her snuff, On 

Friday the eighth, when a thaw took place, she felt uncom. 

monly faint and languid : her ¢lothes were wet quite through by 

To Re
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ties, in this substance i in particular, have not failed | 
- to excite the admiration and es of the cu-. 

rious. 
That water is the most fluid ல்ல bors, 

next to fire, and the most difficult to confine, is 

incontestibly proved by a variety of experiments. 

‘A vessel through which water cannot pass, may 

be said to retain any thing. It may be objected, 
indeed, that syrup$, oils, and honey, leak through 

some vessels that water cannot pass through ; but 

this is far from being the result of the greater te- 
nuity and fineness of their parts; it is owing to 
the rosin wherewith the wood of such vessels — 

abounds, which oils and syrups have a power of 
dissolving ; so that these fluids, instead of finding 
their way, may more properly be said to eat their 

way through the vessels that contain them. How- | 
ever, water will at last find its way even through 
these ; for it is known to escape through vessels of 
every ட glass only excepted. Other bo- 
dies may be found to make their way out more 
readily indeed ; as air, when it finds a vent, will 

. escape at once; and quicksilver, because of its 
weight, quickly penetrates through whatever 
chinky vessel confines it: but water, though it 
eperates more slowly, yet always finds a more cer- _ 
tain issue. As, for instance, it is well known that 
air will not pass through leather ; which water will 
very readily penetrate. Air also may be retained 
in a bladder ; but water will quickly ooze through. 
And those who drive this to the greatest degree of 
Precision, pretend to say, that it will pass through 

pores ten times smaller than air can do. Be this as. 
it may, we are very cer tain that its parts are $0
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_ small that they have been actually driven through 
the pores of gold. This has been proved by 

‘the famous Florentine experiment, in which a 
quantity of water was shut up in an hollow ball of | 
gold, and then pressed with an huge force by | 

‘screws, during which the fluid was seen to oozé 
through the pores of the metal, and to stand, like 
a dew, upon its surface. — ihe 

As water is thus penetrating, and its parts thus 
minute, it may easily be supposed that they enter 
into the composition of all bodies, vegetable, ani- 
mal, and fossil. This every chemist’s experience 
convinces him of ; and the mixture is the more ob- 
vious, as it can always be separated, by a gentle 
heat, from those substances with which it had been 
united. Fire, as was said, will penetrate where ' 
water cannot pass; but then it is not so easily to 
be separated. But there is scarce any substance 

from: which its water cannot be divorced. The 

_ parings or filings of lead, tin, and antimony, by 

distillation, yield water plentifully: the hardest 
stones, seasalt, nitre, vitrol, and sulphur, are found 

to consist chiefly of water ; into which they resolve 

« by force of fire. “ All birds, beasts, and fishes,” 

says Newton, “insects, trees, and vegetables, with 

their parts, grow from water ; and, by putrefaction, 

return to water again.” In short, almost every 

substance that we see, owes its’ texture and firm- 

ness to the parts of water that mix with its earth ; 

and, deprived of this fluid, becomes a mass of 

shapeless dust and ashes. ee 

From hence we see, as was above hinted, that 

this most fluid body, when mixed with others, 

gives them consistence and form. Water, by
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sealed ;* dante which time at deposed no sedi- 

ment, but continued as transparent as when first 

it. was put in. How far, therefore, it may be 

brought to a state of purity by distillation, is un- 

known; but we very well ‘know, that all such wa- 

ter as we every where see, is a bed in which plants, 

minerals, and animals are all found confusedly 

floating together. 
Rain-water, which is a fluid of Nature’s own 

distilling, and which has been raised so high by 

evaporation, is, nevertheless, a very mixed and im- 

pure substance. LExhalations of all kinds, whe- 
. ther salts, sulphurs, or metals, make a part of its, 

- substance, and tend to increase its weight. If we 
gather the water that falls, after a thunder clap, 
in a sultry summer's day, and let it settle, we shall 
find areal salt sticking at the bottom.- In winter, 
however, its impure mixtures are fewer, but still 
‘may be separated by distillation. As to that which 
is generally caught pouring from. the tops of 
houses, it is particularly foul, being impregnated 
with the smoke of the chimnies, the vapour of the 

slates or tiles, and with other impurities that birds 

and animals may have deposited there. Besides, 
though it should be supposed free from all these, 
itis mixed with a quantity of air, which, after be- 
ing kept for some time, will be seen to separate. 

Spring-water is next in point of purity. This, 
according to Doctor Halley, is collected from the 

* Hermetically sealing a glass vessel, means no more than 
heating the mouth of the phial red hot; and thus, when the 

~ glass is become pliant, squeezing the mouth together with a pair 
of pincers, and then twisting it Six or seven times round, which 
effectually closes it up. J i
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air itself; which being sated with water, and com- 
ing to be condensed by the evening’s cold, is dri- 
ven against the tops of the mountains, where be- 
ing condensed, and collected, it trickles down by 
tig sides, into the cavities of the earth; and run-— 

ning fora while under-ground, bubbles up in foun- 
tains upon the plain. . This having made but a 
short. circulation, has generally had no long time 
to dissolve or imbibe any ee. substances by 
the way. 

River-water is generally more foul than the for- 
mer. Wherever the stream flows, it receives a 
tincture from its channel. Plants, minerals, and 
animals, all contribute to add to its impurities ; so 
that such as live at the mouths of great rivers, are 
generally subject to all those disorders which con- 
taminated and unwholesome waters are known to 
produce. Ofall the river-water in the world, that 
of the Indus, and the T hames, are said to be most 
light and wholesome. : 

The most impure fresh water that we know, is 
that of stagnating pools and lakes, which, in sum- 
mer, may be more properly considered as a jelly of 
floating insects, than a collection of water. In 
this, millions of little reptiles, undisturbed by any 
current, which might crush their frames to pieces, 
breed and engender. The whole teems with 
shapeless life, and only grows more fruitful by en- 
creasing putrefaction. * 

[* Water is now known to be a compound substance, con- 

sisting of a mixture of oxygene or vital air, and hydrogene or 

inflammable air, in the proportion of about six parts of the for- 
mer with one of the latter, When water is stagnant or quies- 

cent, it becomes gradually decomposed by the greater warmth of 
4 ர
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fire, indeed, it may -be more quickly evaporated 

away; but its heat and its bulk still continue 
the same. By the expauding of this. fluid by 

heat, philosophers have found a way to determine 
the warmth or the coldness of other bodies: for if 

put into a glass tube, by its swelling and rising, 

itshews the quantity of heat in the body to which 

it'is applied; and by its contracting, and sinking, 

it shews the absence of the same. Instead of using 

water in this instrument, which is called a ther- 

mometer, they now make use of spirit of wine, 

which is not apt to freeze, and which is endued even © 

with a greater expansion, by heat, than water. 

The instrument consists of nothing more than a_ 

hollow ball of glass, with a long tube growing ont 

of it, This being partly filled with spirits of 

wine, tinctured red, so as to be seen when it 

rises, the ball is plunged into boiling water, which 

making the spirit within expand and rise in the 

tube, the water marks the greatest height to which 

it ascends; at this point the tube is to be broken off, 

~ and then hermetically sealed, by melting the glass 

with a blow-pipe : a scale being placed by the side, * 

completes the thermometer. Now as the fluid ex- 

pands or condenses with heat or cold, it will rise and 

fallin thetube in proportion; and the degree or quan- 

tity of ascent or descent will be seen in the scale. 

No fire, as was said, can make water hotter, - 

after it begins to boil. We can therefore at any 

time be sure of an equable certain heat; which is 

that of boiling water, which is invariably the same. 

The certainty of such a heat is not less useful 

than the instrument that measures it. It affords 

a standard, fixed degree of heat over the whole 
io
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ine ova to conceive the manner in which all 

these wonders are effected, we must begin by ob- 

serving that water is possessed of an invariable pro- 

perty, which has not hitherto been mentioned ; 

that of always keeping its surface level and even. 

Winds, indeed, may raise it into waves; or art 

spurt it up in fountains; but ever, when left to it-— 
self, it sinks into asmooth even surface, of which 
no one part is higher than another. If I should 
pour water, for instance, into the arm of a pipe of 
the shape ee the letter U, the fluid would rise in 
the other arm just to the same height; because, 
otherwise, it would not find its i which it in- 
variably maintains, A pipe bending from one hill 
down into the valley, and rising by another, may 
‘be considered as a tube of this kind, in which the 
water, sinking in one arm, rises to maintain its 
level in the other. Upon this principle all water- 
pipes depend; which can never raise the water 
higher than the fountaim from which they pro- 
ceed, 

Again, let us suppose for a moment, that the 

arms of the pipe already mentioned, may be made 
long or short at pleasure; and let us still further 
suppose, that there is some obstacle at the bottom 
of it, which prevents the water poured into one 

_arm, from rising in the other. Now it is evident, 
that this obstacle at the bottom will sustain a pres- 
sure from the water in one arm, equal to. what 
would make it rise in the other; and this pressure 

will be Brea in proportion — as the arm filled with 

* In the abeve sketch, the manner. of demonstrating used by 
Monsieur D’Alembert is’ made use of as the most obvious, and 
the most satisfactory. Vide Essai sur, &c.
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‘water is tall. We may, therefore, generally con- 
clude, that the bottom of every vessel is pressed 

‘by a force, in proportion to the height of the 
water in that vessel. For instance, 6 the vessel 

filled with water be forty fect high, the bottom of 
that vessel will sustain such a pressure as would 
raise the same water forty feet high, which is very 
great. Hence we see how extremely apt our pipes 
that convey water to the city are to burst; for de- 
scending from an hill of more than forty feet 
high, they are pressed by the water contained in 
them, with a force equal to what would raise it 
more than forty feet high; and that this is some- 
times able to burst a wooden piney we can have no 

room to doubt of. — 
Still recurring to our pipe, let us suppose one of 

its arms ten times as thick as the other; this will. 
produce no effect whatsoever upon the obstacle 

- below, which we supposed hindering its rise in the 

- other arm; because, how thick soever the pipe may 

be, its panto would only rise to its own level; 

and it will, therefore, press the ‘obstacle with an 

equal force. We may, therefore, universally con- 

clude, that the bottom of any vessel is pressed by 

its water, not asitis broad or narrow, but in pro- 

portion asit is high... Thus the water contained in 

_a vessel not picket than my finger, presses its bot- 

tom as forcibly as the water contained i in an hogs- 

head of an equal height; and, if we made holes in 

the bottoms of both, the water would burst out as 

forceful from the one as the other. Hence we 

- may, with great ease, burst an hogshead with a 

single quart ae water, and it has been often done.
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debted for many useful discoveries. Hiero, king 
of Sicily, having sent a certain quantity of gold to 
be made into a crown, the workman, it seems, kept 
a part for his own use, and supplied the deficiency 
with a baser metal. His fraud was suspected by 
the king, but could not be detected, till he applied 
to Archimedes, who weighed the crown in water; 

and, by this method, informed the king of the 
quantity of gold which was taken away. ; 

It has been said, that all fluids endeavour to pre- 
serve their level; and, likewise, that a body pressing — 
on the surface, tended to destroy that level. 
Hence it will easily be inferred, that the deeper 
any. body sinks, the greater will be the resistance 
of the depressed fluid beneath. It will be asked, 

therefore, as the resistance increases in proportion 

as the body descends, how comes the body, after 
it is got a certain way, to sink at all? The answer 
is obvious. From the fluid above pressing it down 
with almost as great a force as the fluid beneath 
presses it up. Take away, by any art, the pres- 
sure of the fluid from above, and let only the re- 
sistance of the fluid from below be suffered to act, 
and after the body is got down very deep, the re- 
sistance will be insuperable. To give an instance: 
a small hole opens in the bottom of a ship at sea, 
forty feet we will suppose below the surface of the 
water; through this the water bursts up with great 
violence; I attempt to stop it with my hand, but 
it pushes the hand violently away. Here the hand 
is, in fact, a body attempting to sink upon water, 
atadepth of forty feet, with the pressure from 
above taken away. The water, therefore, will 
“overcome my strength; and will continue to burst



கைன், ஏ 
in ன்ட் has got to its level: if I should then dive 
into the hold, and clap my hand upon the opening 
as before, Ishould perceive no forceacting against 
my hand at all, for the water above presses the 
hand as much down against the hole, as the water 
_without presses it upward. For this reason, also, 
when we dive to the bottom of the water, we sus- 

tain a very great pressure from above, it is true, 
but it is counteracted by the pressure from below; 
and the whole acting uniformly on the surface ள் 
the body, wraps us clpse round without injury. 

As I have deviated thus far, I will just men- 

tion one or two properties more, which water, and 

all such like fluids, is found to possess. And 
first, their ascending in vessels which are emptied 

of air, as in eur common pumps for instance. 
The air, however, being the agent in this case, 
we must previously examine its properties, before 
we undertake the explanation. The other proper- 

ty to be mentioned is, that of their ascending in 

small capillary tubes. ‘This is one of the most ex- 

traordinary and inscrutable appearances in nature. 

Glass tubes may be drawn, by means of a lamp, 

as fine as a hair; still preserving their hollow within. 

If one of these be planted in a vessel of ‘water, or 

spirit of wine, the liquor will immediately be seen 

to ascend: and it will rise higher, in proportion 

as the tube is smaller ; a foot, two feet, and more. 

How does this come to pass? Is the air the cause ? 

No: the liquor rises, although the air be taken , 

away. Is attraction the cause? No: for quick- 

silver does not ascend, which it otherwise would. 

Many have been the theories of experimental phi- 

losophers to explain this property. Such as aré 

NO Lt. i M : ்
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fond of travelling in the regions of conjecture, — 

may consult Hawksbee, Morgan, Jurin, or Wat- 

son, who have examined the subject with great 

-minuteness. Hitherto, however, nothing but doubts © 

‘instead of knowledge have been the result. of 
their enquiries. It will not, therefore, become us 
toenter into the minuteness of the inquiry, when 
we have so ட greater wonders to call our atten. 
tion away*. 

CHAP. XIV. 

Of the Origin of Rivers. 

Tue sun ariseth, and the sun goeth down, and 
pants for the place from whence he arose. All 
things are filled with labour, and man cannot utter 
it, All rivers run into the sea, yet the sea is not 
full. Unto the- place whence the rivers come, 
thither they return again. The eye is not satisfied 

[* This phenomenon which has so long embarrassed philoso- 

phers, is easily soluble upon the principle, that the attraction 

between the particles of glass and water is greater than the at- 
traction between the particles of water themselves: for, if 2 
glass tube be held parallel to the horizon, and a drop of water 
be applied to the under side of the tube, it will adhere to it: nor 
will it fall from the glass, till its bulk and gravity are so far in- 
creased as to overbalance the attraction of the glass. Hence it 
is easy to conceive, how sensibly such a power must act on the 
Surface of a fluid, not viscid as water, contained within the ca- 
vity of a small glass tube; as also that the quantity of the fluid 
raised, will be as the surface of the bore which it fills, that is, 
as the diameter of the tube. J :
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with seeing, nor the ear with hearing*. Thus 
speaks the wisest of the Jews. _ And, at so early a 
period was the curiosity of man employed in ob- 
serving these great circulations of nature. Every 
eye attempted to” explain those appearances ; and 
every philosopher who has long thought upon the 
subject, seems to give a peculiar solution. The 
enquiry whence rivers are produced: whence they 
derive those unceasing stores of water, which con- 

tinually enrich the world with fertility and verdure : 

has been variously considered; and divided the 

opinions of mankind, more than ‘any other topic 

in natural history. 

In this contest, the various champions may be 

classed under two leaders, Mr. De la Hire, who 

contends that rivers must be‘supplied from the sea, 

strained through the pores of the earth; and Dr. 

Halley, who has endeavoured to demonstrate, that 

the clouds alone are sufficient for the supply. Both 

sides have brought in mathematics to their aid; 

and have shewn, that long and laborious calcula- 

tions can at any time be made, to obscure both 

sides of a question. } 

De la Hiret begins his proofs, that rain-water, 

evaporated from the sea, is insufficient for the pro- 

duction of rivers; by shewing, that rain never pe- 

netrates the surface of the earth above sixteen 

inches. Thence he infers, that it is impossible for 

it, in many cases, to sink so as to be found at such 

considerable depths below. Rain-water, he grants, 

is often seen to mix with rivers, and to swell their 

ee 

* Ecclesiastes, chap. i. ver. 5, 7; 8. 

+ Hist. de PAcad. 1713. p. 56. 
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currents; but a much greater part of it evaporates. 
In fact, continues he, if we suppose the earth every 
where covered with water, evaporation alone would 
be sufficient to carry off two feét nine inches of it 
‘ina year: and yet, we very well know, that scarcely 
nineteen inches of rain-water falls in that time; so 

_ that evaporation would carry off a much greater 
quantity than is ever known to descend. The 
small quantity of rain-water that falls is therefore 
but barely sufficient for the purposes of vegetation. 
Two leaves of a fig-tree have been found, by ex- 
periment, to imbibe from the earth, in five hours 
anda half, two ounces of water. This implies the 
great quantity of fluid that must be exhausted in 
the maintenance of one single plant. Add to this, 
that the waters of the river Rungis will, by calcu- 
lation, rise to fifty inches; and the whole country 
from whence they are supplied never receives fifty 
inches, in the year, by rain. Besides this, there are 
many salt springs, which are known to proceed im- 
mediately from the sea, and are subject to its flux 
and reflux. In short, wherever we dig beneath the 
strtace of the earth, except ina very few instances, 
water is to be found ; and it is by this subterraneous 
water, that springs and rivers, nay, a great part 

_of vegetation itself, is supported. It is this subter- 
raneous water, which is raised into steam by the in- 
ternal heat of the earth, that feeds plants. It isthis 
subterraneous water that distils through its inter- 
stices; and there cooling, forms fountains, It is 
this that, by the addition of rains, is increased into 
tivers; and pours plenty over the whole earth. 

Onthe other sideof the question*, it is asserted, 

* Phil. Trans, vol, ii. p. 128.
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that the vapours which are exhaled from the sea, 
and driven by the winds upon land, are more than 

sufficient to supply not only plants with moisture, 
but also to furnish a sufficiency of water to the 
greatest rivers. For this purpose, an estimate has. 
been made of the quantity of water emptied at the 
mouth of the greatest rivers; and of the quantity — 
also raised from the sea by evaporation; and it has 
been found, that the latter by far exceeds the for- 
mer.. This calculation was made by Mr. Mariotte. 
By him it was found, upon receiving such rain as 
fell in a year, in a proper vessel, fitted for that pur- 

pose, that, one year with another, there might fall 
about twenty inches of water upon the surface of 
the earth, throughout Europe. It was also com-. 
puted, that the river Seine, from its source to the 

city of Paris, might coveran extent of ground, that 

would supply it annally with above seven millions 

of cubic feet of this water, formed by evaporation. 

But, upon computing the quantity which passed 

through the arches of one of its bridges in a year, 

it was found to amount only to two hundred and 

eighty millions of cubic feet, which is not above 

the sixth part of the former number. Hence it 

appears, that this river may receive a supply brought 

to it by the evaporated waters of the sea, six times 

greater than what it gives back to the sea by its 

current; and, therefore, evaporation is’ more than 

sufficient for maintaining the greatest rivers ; and 

supplying the purposes also of. vegetation. 

In this manner, the sea furnishes sufficient humi- 

dity to the air for furnishing the earth with all ne- 

cessary moisture. One part of its vapours fall upon 

its owns bosom, before they arrive upon land. 
uM 3 ;
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Another part is arrested by the sides of mountains, 
and is compelled, by the rising stream of air, to 
‘mount upward towards the summits. Here it is 
presently precipitated, dripping down by the cran- _ 
‘nies of the stone. In some places, entering into 
the caverns of the mountain, it gathers in those — 
receptacles, which being once filled, all the rest. 
overflows; and breaking out by the sides of the 
hills, forms single springs. Many of these run 
down by the vallies, or guts between the ridges of 
the mountain, and form little rivulets or brooks; 
many of these meeting in one common valley, and - 
gaining the plain ground, being grown less rapid, © 
become a river: and many of these uniting, make 
such vast bodies of water as the Rhine, the 
Rhone, and the Danube. 

There is still a third part, which falls upon the 
_ lower grounds, and furnishes plants with their 
wonted supply. But the circulation does not rest 
even here; for it is again exhaled into vapour by — 
the-action of the sun; and afterwards returned to 
that great mass of waters whence it first arose. 
This, adds Doctor Halley, seems the most reason- 
able hypothesis ; and much more likely to be true ' than that of th 1 ose who derive all springs from - the filtering of the sea waters through certain ima- ginary tubes or passages within the earth ; since it -is well known, that the greatest rivers have their most copious fountains the most remote from the Seas க . 

_ This seems the most general opinion; and yet, after all, it is still pressed with great difficulties; and 

* Phil. Trans, vol. ii. p..128.



 



Nature would never have found ஐக்... He enume- 
_rates many rivers, that are certinly known, from 
history, to have been dug by men. He alledges, 
that no salt-water rivers are found, because men 
did not want salt-water; and as for salt, that was: 
procurable at a less expense than digging a river 
for it.’ However, it costs a speculative man but 
a small expense of thinking to formsuch an hypo- 
thesis. It may, perhaps, engross the reader's pa-’ 
tience to detain him longer upon it. - 2 அவள்ட 

Nevertheless, though philosophy be thus igno- 
rant, as to the production of rivers, yet the laws 
of their motion, and the nature of their currents, 
have been very well explained. The Italians have. 
particularly distinguished themselves ‘in this re- 
spect, and it is chiefly to them that we are indebted 
for the improvement”. inlet 

All rivers have their source either in mountains, 
or elevated lakes; and it is in their descent from 
these, that they acquire that velocity which main- 
tains their future current. At first their course js 
generally rapid and headlong; but it is retarded 
in its journey by the continual friction against its 
banks, by the many obstacles it meets to divert 
its stream, and by the plains generally becoming 
more level as it approaches towards the sea, 

If this acquired velocity be quite spent, and 
the plain through which the river passes is en- 

tirely level, it will, notwithstanding, still continue’ 
to run from the perpendicular pressure of the 
water, which js always in exact proportion to the 
depth. This perpendicular pressure is nothing 

  

*S. Guglielmini della Natura de Fiumi, passim. »
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more than the weight of the upper waters pressing 
the lower out of their places, and consequently. 
driving them forward, as they cannot recede 

against the stream. . As this pressure is greatest in 
the deepest parts of the river, so we generally find 
the middle of the stream most rapid; both be-’ 
cause it has the greatest motion thus communi- 

cated by the pressure, and the fewest obstructions 
from the banks on either side. 

Rivets thus set into motion are almost always 

found to make their own beds. Where they find 
_the bed. elevated, they wear its substance away, 

and deposit the sediment in the next hollow, so 

as in time to make the bottom of their channels 

even. On the other hand, the water is continu- 

ally gnawing and eating away the banks on each 

side; and this with more force as the current hap- 

pens to strike more directly against them. By 

these means it always has a tendency to render 

them more strait and parallel to its own course. — 

‘Thus it continues to réctify its banks, and enlarge 

its bed; and, consequently, to diminish the force 

of its stream, till there becomes an equilibrium 

between the force of the water, and the resistance 

of its banks, upon which both will remain without 

any further mutation. And it is happy for man 

that bounds are thus put to the erosion of the 

earth by water; and that we, find all rivers only 

dig and widen themselves but to a certain degree™. 

In those plainsf and large vallics where great 

rivers flow, the bed of the river is usually lower 
ஆ 

  

* Guglielmini della Natura de Finmi, passim. 

+ Buffon. De Fleuves, passim, vol. ii. 
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Hiana any part of the valley. But it often happens 
that the surface of the water is higher than many 
of the grounds that are adjacent to the banks of 
the stream. If, after inundations, we take a view 

of some rivers, we shall find their banks, appear 
above water, at.a time that all the adjacent valley 

is overflown. This proceeds from the frequent 
deposition of mud, and such like substances, 
upon the banks, by the rivers frequently overflow- 
ing; and thus, by degrees, they become elevated 

above the plain; and the .water is often seen 
higher also. pad 
as as every body has seen, are always 

broadest at the mouth; and grow narrower to- 
wards their source. - Beas is less known, 

_and probably more deserving curiosity, is, that 
they run ina more direct channel as they imme- 
diately leave their sources; and that their sinuo- 
sities and turnings become more numerous as they 
proceed. 14 is a certain sign among the savages 
of North America, that as are near the sea, 

‘when they find the rivers winding, and every 
now and then changing their ee And 
this is even now ட an indication to the 
Europeans themselves, in their journies through 
those trackless forests. As those sinuosities, there- 
fore, increase as the river approaches the sea, it 
is not. to be wondered at, that they sometimes 
divide, and thus disembogue by different chan- 
nels. The Danube ட் into the Euxine 

- by seven mouths; the Nile | the same தத்வ ; 
and the Wolga, ce seventy. 

The currents* of rivers are to be estimated very 

_* Buffon. De Flenyes, passim, vol, ii.
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differently from the manner in which those writers, 
who have given us mathematical theories on this 
subject, represent them. They found their cal- 
culations upon the surface being a perfect plain, 
from one bank to the other: டர this is not the ac- 

tual state of Nature; for rivers, in general, rise in 
the middle; and this convexity is greatest in pro- 
-portion“as the rapidity of the stream is greater. 
Any person to be convinced of this, need only 

lay his eye as nearly as he can on a level with 
the stream, and looking across to the opposite 

bank, he will perceive the river in the midst to be 
elevated considerably above what it is at the 
edges. This rising in some rivers; is often found 
to be three feet high; and is ever increased, in 
proportion to the rapidity of the stream. In this 
case, the water in the midst of a current loses a 
part of its weight, from the velocity of its motion; 
while that at the sides, for the “contrary reason, 

sinks lower. It sometimes, however, happens, 

that this appearance is reversed; for when tides 

are found to flow up with violence against the 
natural current of the water, the greatest rapidity 
is then found at the sides of the river, as the wa- 

ter there least resists the influx from thesea. On 

those occasions, therefore, the river presents a 

concave rather than a convex surface: and, as in 

the former case, the middle waters rose in a ridge ; 

in this case, they sink ina furrow. 
The stream of all rivers is more rapid in propor- 

tion as its channel is diminished. For instance, 

it will be much swifter where it is ten yards broad, 
than where it is twenty; for the force behind still 
pushing the water forward, when it comes to the



narrow part it must Bees ட வ் 7 sloiy w what it 
wants in room. - 

It often happens that He stream of a river is 
opposed by one of its jutting banks, by an island 
in the midst, the arches of a bridge, or some such 

obstacle. This produces, not unfrequently, a 

back current; and the water having passed the 

arch with great velocity, pushes the water on each 
side of its direct current. This produces a side 
current, tending to the bank; and not unfrequently 

- a whirlpool; in which a oe body of waters are 
circulated in a kind of cavity, sinking down in the 
middle. The central poimt of the whirlpool is 
always lowest, because it has the least motion: 
the other parts are supported, in some measure, 
by the violence of theirs; and, consequently, rise 
higher as their motion is greater; so that towards 
the extremity of the whirlpool ட. be higher 
than towards the centre. 

If the stream of a river be stopped at the sur- 
face, and yet be free below ; for instance, if it be 

. laid over by a bridge of boats, there will then be 
a double current ; the water at the surface will flow 
back, while that at the bottom will proceed with 
increased velocity. It often happens that the 
current at the bottom is swifter than at the top, 
when, upon violent land-floods, the weight of wa- 
ters towards the source presses the waters at the 
bottom, before it has had time to communicate 
its motion to the surface. However, i in all other 
cases, the surface of the stream is swifter than the 
bottom, as it is not retarded by rubbing over the 
bed of the Piven. 

It might be supposed that bridges, ee and
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other obstacles in the current of a river, would re- 
tard its velocity. But the difference they make 
is very inconsiderable. The water, by these stop- 
pages, gets an elevation above the object; which, 
when it has surmounted, it gives a velocity that 
recompenses the former delay. Islands and turn- 
ings also retard the course of the stream but very — 
inconsiderably ; any cause which diminishes the 
quantity of the water, most sensibly diminishes 
the force and the velocity of the stream. 

. An increase* of water in the bed of the river, 
always increases its rapidity; except in cases of 
inundation. The instant the river has overflowed 
its banks, the velocity of its current is always 

turned that way, and the inundation is perceived 
_ to continue for some days; which it would not 

otherwise do, if, as soon as the cause was discon- 
tinued, it acquired its former rapidity. 
_A-violent storm, that sets directly up against 

the course of the stream, will always retard, and 

sometimes entirely stop its. course. I have seen 
an instance of this, when the bed of a large river 
was left entirely dry for some hours, and fish were 
caught among the stones at the bottom. 

Inundations are generally greater towards the 

source of rivers, than farther down; because the 

current is generally swifter below than above; 

and that for the reasons already assigned. 

A little river + may be received into a large one, 

without augmenting either its width or depth. 

This, pies at first view seems a paradox, is yet 

4 

* Buffon, vol. ii. ற. 62, 

+ Guglielmini. :
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very easily accounted for. The little river, in tiie S 

case, only goes towards increasing the swiftness of _ 

the larger, and putting its dormant waters ito 

motion. Inthis manner, the Venetian branch of 

the Po was pushed on by the Ferarese branch and. 

that of Panaro, without any enlargement of its 

breadth or depth from these accessions.’ ன் 

A river tending to enter another, either perpen- 
dicularly, or in an opposite direction, will be di- 
verted, by degrees, from that direction; and be 

_ obliged to make itself a more favourable entrance 

கண்ணகன் and more cone with the stream of 

the former. 
The union of eye rivers into one, makes it flow 

the swifter ; since the same quantity of water, in- 
stead of rubbing against four shores, now only 

rubs against two. And, besides, the current being 

Beeps, becomes, of consequence, more fitted for. 
motion. 

With respect to the places whence rivers proceed, 

it may be taken for a general rule, that the largest* 
and highest mountains supply the greatest and 
most extensive rivers. It may also be remarked, 
in whatever direction the ridge of the mountain 

, Tuns, the river takes an opposite course. If the 

mountain, for instance, stretches from north to 

south, the river runs from east to west ; and socon- 

trariwise. These are some of the most: generally 

received opinions with regard to the course of Ti- 
‘vers ; however, they are liable to many exceptions; 

and nothing but an actual knowledge of each pa?- 
ticular river can furnish us with an exact theory of 
its current. 

\ 

* Doctor Halley.
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from its source among the mountains of the Moon, 

in Upper Ethiopia, to its opening into the Mediter- 
ranean'Sea. The.sources of this river were consi- 
dered as inscrutable by the ancients; and the 
causes of its periodical inundation were equally un- ° 
“known. They have both been ascertained by the 
missionaries who have travelled into the interior 
parts of Ethiopia. TheNile takes its rise in the king- 
dom of Gojam*, froma small aperture on the top 
of a mountain, which, though not above a foot and 
a half over, yet. was unfathomable. This fountain, 
when arrived at the foot of the mountain, expands 
into a river: .and, being jomed by others, forms a 
lake thirty leagues long, andas many broad ; from 

this, its channel, in some measure, winds back to_ 
the country where it first began; from thence, pre- 
cipitating by frightful cataracts, it travels through 

-a variety of desert regions, equally ணப 
such as Amhara, Olaca, Damot, and Xaoa. Upon 
its arrival in the kingdom of Upper Egypt, it runs 
through a rocky channel, which some late travellers 
have mistaken for its cataracts. In the beginning 
of its course, it receives ay lesser rivers into it; 
and Pliny was mistaken, in 5 saying that it received 
none. In the beginning also of its course, it has 
many windings; but, for above three hundred 
leagues from the sea, runs ina direct line. Its an- 
oe overflowings arise from a very obvious cause, 
which is almost universal with the great rivers that 
take their source near the Line. The rainy season, 
Which is periodical in those climates, floods the 
tivers ; and as this always happens in our summer, 

  

* Kircher Mund. Subt. vol. ii, p. 72.



so the-Nile is at that time overflown. From these ் 

imundations, the inhabitants of Egypt derive hap- 
piness : and plenty ; and, when the river does not 
arise to its accustomed heights, they prepare for an. 
indifferent harvest. It begins to overflow about 
the seventeenth of June; it generally continues to 
augment for forty days, and decreases in about as 
many more. The time of increase and decrease, 
however, is much more inconsiderable now than it 

was among the ancients. Herodotus informs us, 
‘that it was a hundred days rising, and as many 
falling ; which shews that the inundation was much 
greater at that time than at present. Mr. Buffon* 
i ascribed the present diminution, as well to the 
lessening of the mountains of the Moon, by’ their 
substance having so long been washed down with 
the stream, as to the rising of the earth in Egypt, 
that has for so many ages received this extraneous 
supply. But we do not find, by the buildings that 
have remained since the times of the ancients, that 
the earth is much raised since then. Besides the 
Nile in Africa, we may reckon the Zara, and the 
Coanza, from the greatness of whose openings into 
the sea, and the rapidity of whose:streams, we form 

an estimate of the great distance from whence they 

come. Their courses, however, are spent in water- - 

ing deserts and savage countries, whose poverty or 

fierceness have kept strangers awayT. 

குறியான, vol. ii. p. 82. 

{ + Mr. Bruce, whose accuracy is now no longer questionable, 

informs us, that the Nile originates, as Kircher has said, in the 

country of the Agows, and about 600 yards from the village of 

Geesh, in the province of Sacala. About the middle of a triangular 
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tentation. In some places it displays its whole mag- 
nificence, dividing into several large branches, and 
encompassing a multitude of islands; and, at— 
length, discharging itself into the ocean, by a chan- 
nel of’a hundred and fifty miles broad. Another 
river, that may almost rival the former, is the St. 

Lawrence, in Canada, which rising in the lake As- 
siniboils, passes from one lake to another, from 

Cristinaux to Alempigo; from thence to lake Su- 
perior; thence to the lake Hurons; to lake Erie; 
to lake Ontario ; and, at last, after a course of nine 

hundred leagues, pours their collected waters 
into the Atlantic ocean. The river Missisippi is 
of more than seven hundred leagues in length, be- 
ginning at its source near the lake Assiniboils, and 
ending at its opening into the Gulph of Mexico. 
The river Plate runs a length of more than eight — 
hundred leagues from its source in the river Pa- 
rana, toits mouth. The rivet Oroonoko is seven 
hundred and fifty leagues in length, from its source 
near Pasto, to its discharge into the Atlantic Ocean. 

Such is the amazing length of the greatest 
rivers; and even in some of these, the most re- 
mote sources very probably yet continue மாட 
known, In fact, if we consider the number of 
Tivers which they receivé, and the little acquaint- 
ance we have with the regions through which 
they run, it is not to be wondered at that geo-— 
“graphers are divided concerning the sources of 
most of them. As among a number of roots by 
which nourishment is conveyed to a stately tree, 
it is difficult to determine precisely that by which 
the tree is chiefly supplied ; so, among the many 
branches of a great river, it is equally difficult
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a chil appearance : the terrible and the-sublime 
are exchanged : for the gentle and the useful; the 
cataract is sloped away into’ a placid stream ; and 
the banks become more smooth and even*. It 
‘must have required ages to render the Rhone or. 
the Loire navigable; their beds must have been 
cleaned and 6 ; their inequalities removed ; 
and, by a long course of industry, nature must 
have been taught to‘conspire with the desires of 
her controller. Every one’s experience must have 
supplied mstances of rivers thus being made to 
flaw more evenly, and more beneficially to man- 
kind ; but there are some whose currents are so 

rapid, and falls so precipitate, that no art can ob- 
-viate; and that must for ever remain as amazing 

feet of incorrigible nature, 
Of this kind are the cataracts of the Rhine ; one 

of which I have seen exhibit a very strange appear- ் 
ance; it was that at Schathausen, which was frozen 

aque across, and the water stood in columns where 
the cataract had formerly fallen. The Nile, as was 
said, has its cataracts. The river ‘Vologda, i in Russia, 
has two. The river Zara, in Africa, has one near 
its source. The river Velino, in Italy, has a cataract 
of above a hundred and fifty feet perpendicular. 
Near the city of Gottenbur rgh}, in Sweden, the 
river rushes down from a podigious high precipice 
into a deep pit, with a terrible noise, oa such dread- 
ful force, that those trees designed for the masts 
of ships, which are floated om the river, are 
spall turned upside down in their fall, and often 

  

i Buffon, vol. ii. p. 90. 

+ Phil, Tran. vol. ii. p, 325.
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are shattered to pieces, by being dashed against the 
surface of the water in the pit; this occurs if the 
masts fall sideways upon the water; but if they fall 
endways, they dive so far under water that they» 

_ disappear for a quarter of an hour, or more: the 
pit into which they are thus plunged | has been often: 
sounded with a line of some hundred fathoms | 
long, but no ground has been found hitherto. 
There is also a cataract at Powerscourt, in Ireland, 

in which, if I am rightly informed, the water falls 
three hundred feet perpendicular; which is a 
greater descent than that of any other cataract 

in any part of the world. There is a cataract at 

Albany, in the province of New York, which 

pours its stream fifty feet perpendicular. But of) 

all the cataracts in the world, that of Niagara, i in 

‘Canada, if we consider the great body of water 

that falls, must be allowed to ‘be the greatest, and 

the most astonishing. 
This amazing fall of water is made by the river 

St. Lawrence, in its passage from the lake Eric 

into the lake Ontario. We have already said that 

St. Lawrence was one of the largest rivers in the — 

world; and yet the whole of its waters are here 

poured down by a fall of an hundred and fifty 

feet perpendicular. It is not easy to bring the 

imagination to correspond with the greatness of 

the scene; a river extremely deep site rapid, and 

that serves to drain the waters of almost all North 

- America into the Atlantic ocean, is here poured 

precipitately down a ledge of rocks, that rise like 

a wall, across the swhiglt bed of its stream. The 

width of the river, a little above, is near three 

quarters of a mile broad, and the rocks, where it 

4
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but the ice in those regions has stopped our en- 
quiries. Although the ocean, properly speaking, 
is but one extensive sheet of waters, continued 
-oyer every part of the globe, without interruption, 
and although no part of it is divided from the 
rest, yet geographers have distinguished it by dif- 
ferent names; as the Atlantic or Western Ocean, 
the Northern Ocean, the Southern Ocean, the Pa- 
cific Ocean, and the Indian Ocean. Others have 
divided it differently, and given other names; as 
‘the Frozen Ocean, the Inferior Ocean, or the 
American Ocean. But all these being arbitrary 
distinctions, and not of Nature’s ன்னு the na- 
turalist may consider them with பட்டனன் ae 

In this vast receptacle, almost all the rivers of | 
the earth ultimately terminate; nor do such great 
supplies seem to increase its stores; for it is neither 
apparently swollen by their tribute, nor diminished. 
by their failure; it still continues the same. In- 
deed, what is ihe quantity of water of all the . 
rivers and lakes in the werld, compared to that 
contained in this great receptacle*? If we should — 
offer to make a rude estimate, -we shall find that 
all the rivers in the world, flowing into the : 
bed of the sea, with a continuance of their present 
stofes, would take up at least eight hundred years 
to fill it to its present height. For, supposing 
the sea to be eighty-five millions of square miles in 

extent, and a quarter of a mile upon an average 

in depth, this, upon calculation, will give ae 

twenty-one millions of cubic miles of water, as . 

the contents of the whole ocean. Now, to esti- 

# Buffon, vol. ii. ற. 7.
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a sufficient quantity of moisture may be procured 
to sustain life, till time or accident furnish a more 
copious supply. Por re ere 

But, however this be, the saltness of the sea can 

- by no means be considered as a principal’cause in 
preserving its waters from putrefaction. The ocean 
has its currents, like rivers, which circulate its 

contents round the globe; and these may be said 
to be the great agents that keep it sweet and whole- 
some. Its saltness-alone would, by no means, 
answer this purpose : and some have even imagined 
that the various substances with which it is mixed, 

_ rather tend to promote putrescence than impede it. 
Sir Robert Hawkins, one of our most enlightened 

_havigators, gives the following account of a calm, 
' tn which the sea continuing for some time without 
motion, began to assumea very formidable appear- 
ance. “ Were it not,” says he, “ for the moving of 
the sea, by the force of winds, tides, and eurrents; 
it would corrupt all the world. The experiment of 
this I sawin the year 1590, lying with a fleet about 
the islands of Azores, almost six “months; the 
greatest part of which time we were becalmed. 
Upon which all the sea became so replenished with 
Several sorts of jellies, and forms of serpents; adders, 
and snakes,as seemed wonderful: some ereen, “some 

__ black, some yellow, some white, some of divers co- 
lours, and many of them had life; and some there 
were a yard and a half and two yards long ;, which 
had I not seen, I could hardly have believed. And 
hereof are witnesses all the company of the ships 
‘which were then present: so that hardly a man 
could drawa bucket of water clear of some corrup- 
tion. In which voyage, towards the end thereof, 
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many of every ship fell sick, and began todie apace. 
- But the speedy passage into our country was a re- 
medy to the crazed, and a preservative for those 

' that were not touched.” 
This shews, abundantly, how little ~~ sea’s salt~ . 

ness was:capable of preserving it from putrefaction : 
but, to put the matter beyond all doubt, Mr. Boyle 
kepta quantity of sea-water, taken up in the English 
channel, for some time barrelled up ; and, ome the 
space of a few weeks, it began to acquire a fetid 
smell*: he was alsoassured, by one of his acquaint- 
ance, who: was becalmed for twelve or fourteen days. 

in the Indian sea, that the water, for want of mo- 

tion, began to stink; and that had it continued 

much longer, the stench would probably have poi- 
soned him. It is the motion, therefore, and not 
the saltness of the sea that preserves it in its pre- 
sent state of salubrity ; and this, very probably, by 

_ dashing and breaking in pieces the rudiments, if I 
may so call them, of the various animals that would 

otherwise breed there, and putrefy. _ 

There are some advantages, however, which are 

derived from the saltness of the sea. Its waters 

being evaporated, furnish that salt which is used 

for domestic purposes; and, although’ in some 

places it is made from springs, and, in others, dug 

out of mines, yet the- greatest quantity is made 

only from the sea. That which is called bay-salt, 

(from its coming to us by the Bay of Biscay) 4 is a 

stronger kind, made by evaporation in the sun: 

that called common salt, is evaporated in pans over 

the fire, and is. of a much inferior quality to the 

former. றன 
* Boyle, 10]. ம: ற, 922.
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033). _ A HISTORY OF 
three hundred villages overwhelmed ; and their re 
_mains continue still visible at the ரா of the 

water ina clear day. The Baltic Sea has, by slow 
~ degrees, covered a large part of Pomerania ; and, 
among others, destroyed and overwhelmed the fa- 
mous port of Vineta. In the same manner, the 
‘Norwegian Sea has formed several little islands 

from the main land, and still daily advances upon 
the continent. The German Sea has advanced 
upon the shores of Holland, near Catt; so that 
the ruins of an ancient citadel of the Romans, 
which was formerly built upon this coast, are now 
actually under water. To these accidents several 
more might be added; our own historians, and 
those of other countries, abound with them; almost 
every flat shore of any extent being able to shew 
something that it has lost, orsomething that it has 
gained from the sea. > 

There are some shores on which the sea has made 
temporary depredations ; where it has overflowed, 
and after remaining perhaps some ages, it has 
again retired of its own accord, or been driven back 
by the industry of man*. There are many lands 
in Norway, Scotland, and the Maldivia islands, 
that are at one time covered with water, and at 
another free. The country round the Isle of Ely, 
in the times of Bede, about a thousand years ago, 
was one of the most delightful spots in the ae 
kingdom. It was not only richly cultivated, and 
produced all the necessaries of life, but grapes also 
that afforded excellent wine. The accounts of that 
time are copious in the description of its verdure 

* Buffon, vol. ii. p. 425.
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be attended with dangerous effects. The shade ன 
the machinel tree; in America, is said to be fatal ; 

was that ofthe juniper, if wemay credit the வன்! 

Those who walk through fields of poppies, or in 

any manner prepare Stes flowers for making 

opium, aré very sensibly affected with the drowsi- 

ness they occasion. A physician of Mr. Boyle's 

acquaintance, causing a large quantity of black . 

hellebore to be pounded i in a mortar, most of: the 

persons who were in the room, and especially the 

person who pounded it, were purged by it, and 

some of them'strongly. Healso gathered a cer- 

tain plant in Ireland, which the person who beat 
it in a mortar, and the physician who was standing 

near, were so strongly affected by, that their fiends 
and faces swelled to an enormous size, and continued 

 tumid for a long time after. 
But neither mineral nor vegetable steams are so 

dangerous to the constitution, as those proceeding 
. from animal substances, putrefying either by disease 

or death. The effluvia that comes from diseased. 
bodies, propagate that frightful catalogue of dis- 
orders which are called infectious. The parts which 
compose vegetable vapours, and mineral exhala- 

tions, seem gross and heavy, in comparison of these 

volatile vapours, that go, to great distances, and 

have been described as spreading desolation over 

the whole earth. T hey fly every where; penetrate 

every where; and the vapours that fly from a single 
disease, soon render it epidemic. 

The plague is the first upon the list in this class 

of-human calamities. From whence this scourge 

of man’s presumption may have its beginning, is 

not well known ; but we. well know that it is pro-



 



 



 



 



 



 



 



 



 



 



 



262 i A HISTORY OF 

tudes, than ‘this steady wind, that for ever sits in 

the sail, sending the vessel forward ; and as effec- 

tually preventing its return. ‘He whe has been 
taught to consider that nothing in the world is so 
variable as the winds, must certainly be sur prised 
to find a place where there is nothing more unis 
form. With us their mconstancy has become 4 
proverb; with the natives of those distant cli- 
mates, ies may talk of a friend or a mistress as 
fixed and unchangeable as the winds, and mean a 
compliment by the comparison. When our ships 
are once arrived into the proper latitudes of the. 

great Paciic: ocean, = the - mariner forgets the 

helm, and his skill becomes almost useless: nei- 
‘ther storms nor tempests are known to deform the 
glassy bosom of that immense sheet of waters; a 
gentle breeze, that for ever blows in the same di- 
rection, rests upon the canvas, and speeds the na- 
vigator. In the space of six weeks, ships are thus 
known to cross an immense ocean, that takes more 
than so many months to return. Upon returning, 
the trade-wind, which has been propitious, is then” 

avoided ; the mariner is generally obliged to steer 
into the northern latitudes, and to take the advan- 
tage of every casual wind that offers, to assist him 
into port. This wind, which blows with such 
constancy one way, is known to prevail not only in 
the Pacific ocean, but-also in the Atlantic, between 

- the coasts of Guinea and Brazil; and, likewise, in 
the Zthiopic ocean. This seems to be the great, 
universal wind, blowing from the east to the west, 

that prevails in all the extensive oceans, ‘where the 
land does not frequently break the general current. 
Were the whole surface of the globe an ocean,
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