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PREFACE.

THR object of these Volumes is to conduct the Stu-
dent through a scientific course, in a safe and easy
mean between the two extremes of turgid brevity
on the one hand, and verbose digression on the
other. And to accomplish -this" desirable end, a
selection:las been made of those branches of scien-
tific knowledge, which presented the greatest va-
riety of instructive facts, and popular experiments.
But to blend amusement with instruction the fine
arts have been resorted to, and the whole range of
manufactures which have received improvements
from modern discoveries in chemical science, has
been ransacked to present tothe reader whatever
was curious and deserving attention. By the ex-
clusion of irrelevant matter, the Author has been
enabled to dwell more at length on subjécts of
greater interest, and to introduce, many articles
that have never been offered to youth in a popular
and inviting form, as also of incorporating with
the explanatory matter, such historical facts and
anecdotes connected with the text as seemed most
A3
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conducive to the reader’s information and instruc-
tion. Yet new principles and new subjects of in-
vestigation are not to be looked for in a work which
professes only to detail the discoveries and improve-
.ments of preceding writers, of machinists, of arti-
ficers, and manufactarers. For it is certainly more
worthy the time and labour of youth to gain some
knowledge of those arts and sciences with which
they may become acquainted with a view to after
life, than to harass them with exploded theories,
and researches’ merely speculative. Guided by
these views in the selection of his materials, the
Author was enabled to give more latitude to }us ar-
rangements and classifications of the excellent models
he bad before bim ; and in nq instance is he aware
“of having introdyced any novelths at the rlsk of
sxmpllclty or the expense of truth : perspicuity and
conciseness being as essential as variety of matter
or accuracy of illustration.

Moreaver, it has been his intention to render
these volumes a source of useful and active enter-
tainment to yeung persons, and at the same time
that they opened their minds to enlarged views of
natgre and -the universe, the true methods of rea-
soning in philasophy, and upon the powers of man,
might be pointed out; " thereby teaching them to
distinguish what is sound and solid from what is’
hollow and vain ; to lead youth on the verge of man-
hood from a consideration of the works of Gdd to
acknowledge and reverence his power, msdom, and‘

goadness.
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The Author’s aim has been, in the compilation of
these volames, to present to ingenious youth the
most useful RECREATIONS in the ARTS and Sci»
ENCES. This idea suggests at once that his “ UNI-
VERSAL SCIENCE,” ought to be considered as a
PRESENTATION BOOK for youth who are somewhat
advanced in their stndies ; and which may be advan-
tageously put into their hands while finishing their
education, or given away as a prize at school, or a
Christmas present. In this light it may be conceived
asadapted to either sex. Nor should its applicability
be overlooked, to refresh the memory or instruct the
mind of adults, who may have partially, or at an
earlier period, studied the subjects of which it treats.

Conscious that his intentions have been sincere,
and his motives pure, to advance science, to pro-
mote truth, happiness, order, and peace, the Au-
thor trusts to receive the approbation of those he
has attempted to instruct, and the indulgence of
those who are better judges than himself of Philo-
sophy, Science, and the Arts.
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UNIVERSAL SCIENCE.

CHAPTER L

GEOLOGY.

D et s adds add

SECTION I.
INTRODUCTION,

GEeoLocy, {(or Geognosy, as the Wernerian Mi-
neralogists term this science) is the doctrine of the
earth in its insentient or unorganized frame ; and
consequently comprehends its subterranean, super-
ficial, and geological phenomena.

Obs. Of a portion of two of these parts we shall treat in
the subsequent chapters: what we shall now investigate is
purely geological, .

Our object in this chapter, as every where else in this work,
will be to present facts, to account for phenomena where the
causes can be traced by induction, and where our want of
information leaves room to doubt, there to. stop ; and with
such evidence or data as we can furnish, leave the reader to
form his own judgment. 'This appears a more natural and
philosophical method of pursuing scientific studies, than the
invention of theories, and the crudity of speculations, the
bare announcement of facts, and the churlish pride of dis-
daining 1o give an opinion on those facts.

In this view, therefore, the division of our sub-
Jject being made, .the first chapter shall be as brief
as its nature will admit, but the second shall contain
all the information that bas novelty to recommend
it to the reader; nor will any fear of Emlixity bin-
der us from exhibiting the most ample display of the

VOL. I. - B
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D) . Geology.

phenomena of nature, which the science of Geology
presents. Instruction will thus be blended with
amusement, and the acquisition of scientific know-
ledge be rendered a pastime, not a task,

-

SECTION IL
ROCKS AND VEINS, /

1. THE stony masses of which the earth is com-
posed, are numerous, and are found laid one above
another ; so that a rock of one kind of stone is co-
vered by another species of rock, and this by a third,
and so on. In this superposition of rocks, it has
been observed, that their situation is by no means
arbitrary ; each occupies a determinate place, so
that they follow one another in regular order from

- the deepest part of the eartl’s crast which has been
examined, to the very surface. _

Thus there are two things respecting rocks which claim
our attention ; namely, their composition, and their relative
situation. But besides the rocks which constitute almost the
whole of the earth’s crust, there are masses to be considered
traversing the rocks in a different direction, and known by
the name of veins, as il the rocks had split asunder in dif-
ferent places from top to bottom, and the chasm had been
afterwards filled up with the matter which constitutes the
vem.

Thus it appears, that the subject naturally divides
itself into three parts; 1. The structure of rocks;
9. The situation of rocks; 8. Veins; and these
shall form the subject of the three following sec-
tions.

worrorerorrrs

SECTION IIIL
OF THE STRUCTURE OF ROCKS.

2. B:ocks\may be divided into two classes ; viz.
I. Simple, or composed of one mineral substance.




Of the Structure of Rocks. 8
IL. Compound, or, composed of more than one

mineral substance.

L Cemented; composed of grains agglutinated by a ce~

ment, as sand-stone.
I1. Aggregated ; composed of parts connected together
without a cement, as granite, .

The aggregated rocks are likewise of two kinds;
namely, )

I. Indeterminate.

Only one instance of this kind of aggregation has
hitherto occurred, namely, in the elder serpentise,
where lime-stone and serpentine are so conjoined,
that it is difficult to say which predominates.

II. Determinate.

The determinate are either, I.Single aggregated;
or, II. Double aggregated.

There are four kinds of single aggregated rocks ;
namely,

1. Granular ; composed of grains whose length, breadth,
and thickness are nearly alike, and which are of contempo-
raneous formation. As gramite, sienile.

2. Slaty; coinposed of plates laid above each other; as
mica slate.

3. Porphyritic ; composed of a compact ground, containing
in it crystals, which appear to have been deposited at the
time the rock was formed ; as common porphyry.

4. Amygdaloidal; composed of a compact ground, con-
taining in it vesicles which appear to have been afterwards
filled up; as amygdaloid.

There are five kinds of double aggregated rocks ;
namely, . . :

1. Granulat slaty: c‘om{msed of slaty masses laid on each

. other. Every individual slate is composed of grains cohering
together; or it is slaty in the great, and granular in the
small ; as gaeiss. .

2. Slaty granular; composed of large granular masscs co-
bering together; each grain is composed of plates; or the
rock is granular in the great, and slaty in the small; as topuz
rock. :

3. Granular porphyritic; granular in the small, and por+
phyritic in the great; as granite, green-stone frequently. .

B
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4. Slaty porphyritic; slaty in the small, porphyritio in the

- great ; as mica slute frequently.
5. Porphyritic and amygdaloidal; a mass porphyritic and
amygdaloidal at the same time; as amygdaloid and basalt
frequently. NN

DLl a2 22l 2

SECTION 1V.

OF THE RELATIVE SITUATION OF ROCKS.

8. THE rocky masses, amount to about sixty. Of
these rocks, variously placed over each other, the
- whole crust of the eartE is composed, and with re-
spect to each other, they usually occupy a deter~
minate situation, which holds invariably in every
part of the earth. Thus lime-stone is no where
found under granite, but always above it.

Were we to suppose every particular rock, or layer, which
constitutes & part of the earth’s surface to be extended round
the whole earth, like the coat of an onion, in that case every
rock would be constantly found ; one species would be al-
ways lowest or nearest the centre ; another would uniformly
rest upon this first; a third upon the second, and so on.
Now, though the rocks do not in reality extend round the
earth in this yninterrupted manner, we can trace enough to
convince us that the rocks which constitute the earth’s crust,
considered in a great scale, are every where the same, and
that they invariably occupy the same situation with respect
to each other. Werner bas therefore chosen this relative si-
tuation as the basis of his classification of rocks. He divides
them into five classes.

The first class consists of those rocks which, if we were
to suppose each layer to be extended over the whole earth,
would in that case lie lowest, or nearest the centre of all
the rocks which we know to be covered by all the other
rocks.

The second class consists of those rocks which in that case
would be immediately above the first class and cover them.

The third class would cover the second in the same man-_
ner ; the fourth the third ; and the fifth would be uppermost
of all, and constitute the immecdiate surface of the carth.
Tke first class of rocks are covered by all the rest, butl never
themselves lie over any other. The others lie in order over

-each other.
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These grand classes of rocks he has denominated
Jormations, and distinguished them by the following
specificn ames :

- 1. Primitive formations:
II. Transition formations.
TII1. Floetz, or horizontal formations.
IV. Allavial formations.
V. Volecanic formations.

‘The primitive formations are the lowest of all, and the al-
lavial constitute the surface of the earth ; for the volcanic
are confined to particular points. Not that the primitive are
always at a great depth, for very often they are at the sur-
face, or even. constitute mountains. _In such cases, the other
formations are wanting altogether. In like manner the tran-
sition, and other classes, may each in its turn occupy the
surface, or constitute the mass of a mountain: -In sach
cases, all the subsequent formatipns are wanting in that par-
ticular spot. .

Each of these grand classes of formations consists of a
great or small number of rocks, which occupy a determinate
position with respect to each other, and which, like the great

, formations themselves, may often be wanting in particular
places. '

4. Class I. Primitive Formations. 'The rocks
which constitute the primitive formations are nu-
merous, and have been divided into seven sets,
which constitute as many primitive formations.
They are distinguished each by the name of that
particular rock which constitutes the greatest pro-
portion of the formation. And these seven sets of -
primitive formations are the following :

1. Granite ° f 5. Newest primitive por-
2. Gneiss phyry

3. Mica-slate 26. Sienite

4. Clay-slate 7. Newer serpentine.

The granite is the undermost, the sienite the uppermost
of the primitive formations. Granite is scarcely mixed with
any other rock; but in gneig;)’, mica-slate, and clay-slate,

o !
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there occur beds * of old porphyry, primitive trap, primitive
lime-stone, old serpentine, quartz rock. For that reason
these rocks are said to constitute formations subordinate to
gneiss, mica-slate, and clay-slate. Gypsum occurs in beds
in mica-slate, and old flint-slate occurs in the same way in
clay-slate. Hence they constitate formations subordinate to
mica and clay-slate.

Thus, besides the seven princilf)al primitive formations,
there occar seven subordinate formations, interspersed
through the second, third, and fourth formations; and topaz
rock, which lies over gneiss and under clay-slate, must be

added to the list : so that the primitive formations altogether
amount to fifteen. '

If we suppose the nucleus of the earth to have
been first formed, and the formations to have been
afterwards successively deposited upon this nucleus,
the lowest formation is the oldest, and then the for-
mations are newer and newer according as they rise
.to the surface.

" This supposition accounts for some of the names given to
the primitive formations. That porphyry, for example, is
considered as the oldest, which lies lowest in the series, and
those formations of porphyry which rise nearer the surface
are newer. Granite is, therefore, the oldest, while the allu-
vial are the newest formations.

8. Class II. Transition Formatians. These lie
immediately over the primitive formations. They
are by no means so numerous as the first, since
they consist only of four sets; namely,

1. Grey wacke.
2. Transition lime-stone.
8. Transition trap.
4. Transition flint-slate.

‘They all alternate with each other, sometimes one, some-
times another being undermost, except one bed of transi-
tion lime-stone, which seems to rest upon the primitive form-

ations, and may be considered as the oldest of the transition
formations.

¢ When a mountain is composed of layers of the same
kind of stone, it is said to be stratified; but when the layers
are of different kinds of stone, it is said to be composed of
beds.
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It is in the transiton rocks that petrifactions first
make their appearance; and they always covsist of
species of corals and zoophytes, which do not at
present exist, and which therefore we may suppose
extinct. 'The vegetable petrifactions are likewise
the lowest in that kingdom, such as ferns, &e.

This remarkable circumstanee has induoed Weérner to con-

clude, that the transition rocks were formed after the earth
contained organic beings.

»

Hence the name fransition, which he has imposed, as it
they had been formed when the earth was passmg from an
uninhabited to an inhabited state. "The date of theix form-
ation is conceived to be very remote, since the petvifactions
which they contain arae the remaina of animal and vegetable
species now extinct. It is in the transition rocks, too, that
carbonaceous matter makes its first appearance in any as-
signable quantity. -

6. Class 11I.  Floetz Formations. ‘The next

- grand class of formations has received the name of
Sloetz, because they lie usually in beds much more
nearly horizontal than the preceding.

_When not covered by a suceeeding formatien, they form
hifis which do not rise to the same height as the primitive
‘or transition. They contain petrifactions more various in
their nature than those whichoccur in the transition form-
ations, and consist of shells, fish, plants, &c. indicating

that they were formed at a period when erganined beings
abounded.

The floetz formations lie immediately over tire
transition. They comprehend a great number of
. individual formations, each of which affects a par-

ticular situation. The following table exbibits a

view of these different formations in the order of
their position, as far as is known. '

1. Old red sand-stone 4. Variegated sand-stone

2. First floetz lime-stone 5. Second floetz gypsum

3. First floetz gypsum 6. Second floetz or shell
with rock-salt lime-stone

B4
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7. Third sand-stone or 8. Chalk
free-stone 9. Independent coal
10. Floetz trap. E

The floetz trap formation lies over the rest, pretty much as
the newer porphyry and sienite do over the older primitive
formations. : .

Class IV. Alluvial Formations. 'The alluvial
formations constitute the great mass of what is ac-
tually the earth’s surface. They have been formed
by the gradual action of rain and river water upon
the other formations, and may be considered as very
recent formations, or rather as depqsites, the form-
ation of which is still constantly going on. ‘They
may be divided into two kinds: those deposited in
the valleys of mountainous districts, or upon the
elevated plains which often occur in mountains ; and
those deposited upon flat land.

The first kind consist of sand, gravel, &c. which consti-
tuted the more solid parts of the neighbouring mountains,
and which remained when the less solid parts were washed
away. They sometimes contain ores (particularly gold and
tin) which existed in the neighbouring mountains, Some-
times the alluvial soil is washed, in order to separaté these
ores. On mountain-plains beds of loam are found. ’

The second kind of alluvial deposit, or that which occu-
pies the flat land, consists of loam, clay, sand, turf, and
calctuff*. Here also occur earth and brown coal (in this
mineral amber is found), wood coal, bituminous wood, and
bog iron-ore. The sand contains some metals, among others
gold. The calctuff is a chemical deposit and extends widely.
It contains plants, roots, moss, bones, &c. which it has en-
crusted. e clay and sand often contain petrified wood,
and likewise skeletons of quadrupeds.

Class V. Volcanic Formations. The volcanic
‘formations are of two kinds ; namely, the pseudo-
- volcanic and the ¢true volcanic. '

The pseudo-volcanic consist of minerals altered
in consequence of the burning of beds of coal si-

* Stalactic or calcareous tufa.
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tuated in stheir neighbourhood. Porcelain jasper,
earth slag, burnt clay, columnar clay-iron-stone, and
perhaps also polishing slate, are the minerals which
have been thus altered. :

The real volcanic minerals are those which have
been thrown out of the crater of a volcano. They
are of three kinds:

1. Those substances which, having been thrown out from
time to time, have formed the crater of the mountain.

2. Those which have been thrown out of the craterin a
stream, and rolled down the mountain ; they constitute lavas.

8. The water which is occasionally thrown out of volca-
noes, containing ashes and other light substances gradually
evaporating, leaves the earthy matter behind it; this sub-
stance constitutes volcanic tuff.

P2 2L 2 Y

SECTION V.
OF VEINS,

7. Veins are mineral repositories which cut
through the strata of which a mountain is com-
posed, and which are filled with substances different
from the rocks through which they pass. If we
suppose that the mountains in which veins occur
were split by some means or other, and that the
rifts thus formed were filled ap by the matter which.
constitutes veins, we shall have a oclear notion of
these mineral repositories, and which are distinguish -
ed from beds by their direction, it being either per-
pendicular to the stratifications, or at least in an
angle with it.

Sometimes the strata through which veins pass are merely.
separated from each other ; so that if we cut through the vein
we find the samne strata of the rock on both sides of ‘it: but
sometimes also the corresponding strata on one side are.
lower than on the other, as if the portion of the-rock on one
side of the vein had sunk a little, while the portion on the
other side kept its original posjt51’on. In such cases, the side

B
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of the rock against which the vein leans, or the floor of the
vein, has always its strata highest up; whilst the strata of the
portion of rock which leans over the veins, or the roof of the
vein, are always lowest. So that this is the portion which
appears to have sunk. Such a change of position in the
strata is known in this country by the name of a shift.

In considering veins, there are two circumstances -
which claim our attention: nawmely, 1s¢. The shape
of veins ; and, 2dly. The substances with which they
are filled.

1. All those mineralogists who have had the best
opportunity of examining the shape of veins with
correctness, represent them as widest above, and
diminishing in size as they deepen, till at last they

; ‘tierminate in a point, as if they had been originally

ssures. :

Sometimes indeed, veins widen in different parts of their
course, and afterwards contract again to their former size;
but more commonly they continue diminishing to their ex
tremity.

2. Sometimes these veins are either partially or
entirely empty. In that case they are denominaied
Jfissures ; but most commonly they are filled with a
matter more or less different from the rock through .
which they pass. Sometimes the vein is filled up -
with one species of mineral.

Thus we have veins of ralcareous spar, of guarte, &c.; bat
when a vein is of any size, we usually meet with a variety of
substances: these are disposed in regular layers always pa-
rallel to the sides of the vein, and they follow in their posi-
tion a very regular order. One species of mineral consti-
tutes the centre of the vein: on each side of this central bed
the same layers occur in the same order from the centre
to the side of the vein. To give an example; the vein Gre-
gorius, at Freyberg, is composed of nine layers or'beds. The
middle of the vein consists of a layer of calcareous spar; on
éach side of this is a layer consisting of various ores of silver
mixed togcther; on each side of this a layer of brown spar;
oun each side of this a layer of galena; on each side of this
again, and contiguous to the side of the vein, is a layer of
quartz.
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The following diagram will give the reader soxse
notion of the relative position of these layers:

.g_’
Gm;,‘iss & gig g‘g' Gne:l
. . C1 | 0O rOCK.
- HHHEHBEHE
_ slelElz13l515813(8

Sometimes the number of layers of which a vein is com-
posed greatly exceeds this. Werner describes one in the
district of Freyberg, in which the middle layer is calcareous
spar, having on each side of it no less than thirteen layers
arranged ix the very same order. \

Almost all the mineral sabstances which occur in
the mass of rocks have been found in veins. We
sometimes find them filled with different well known
stoney bedies, as, granite, porphyry, lime-stone,
basalt, wacke, green-stone, &c.; veins of quartz,
clay, felspar, &c. are equally common.

git-coal and common salt, and almost all the me-
tals, likewise occur in veins. Some veins are filled
with water-worn pebbles, others with loam ; some-

“times with petrifactions. o

In a ealcareous mountain in Thuringia, there occur veins
of marle five or six inches thick, containing petrifactions dif-
fering altogether from those which are found in the lime-

- stone, The petrifactions found in the marle are, cornua am-
monis, terebrates, and turbinites; those in the lime-stone rock
are trochites. Beds of the marle occur in the neighbourhood,
and contain the same petrifactions as the veins.

It is common to find veins crossing each other
in the same rock, When that happens, one of the

- veins may be traced passing through the other with-
out any interruption, and cutting in two, while the
other always separates, and disappears at the point
of crossing.

Conclusian.—Such is a short sketch of the most -

. remarkable phenomena re(sipgcting veins, Wernex

B



12 ' Geology.

supposes that they were originally fissures formed
in the rocks, and that they were all gradually filled
by minerals deposited slowly from above, while the
rocks in which they occur were covered by water,
and that they were filled at the same time that the
different formations were deposited.

This theory he has supported in his book on Veins; by a
very complete enumeration of all the circumstances respect-
ing their structure and appearances. He has shown that
they resemble fissures very exactly in their shape and direc-
tion; and that as-they contain petrifactions and minerals
-altered by the action of water, they must of necessity have
been filled from above.

Veins of course, according to this theory, are
newer than the rocks in which they occur; and
when two veins cross, that is obviously the newest
which traverses the other without interruption, as
the fissures constituting the second vein must have
been- formed after the first vein was filled up.

‘When different veins contain the same minerals arranged
in the same order, he conceives that they were filled at the
same time, and says thatsuch veins belong to the same forma-
tion. When they differ in these respects, they belong to
different formations. From the position of the respective
veins with respect to each other, he deduces their relative
age; and from this draws inferences respecting the relative
age of the different mineral substances that occur in veins
similar to the inferences drawn respecting the age of the
rocks which constitute the grand classes of formations.

Obs. The science of geology, independently of the healthy
employment it affords, is of great importance in a practical
point ol view. It very nearly concerns tEe miner, engineer, and
drainer, and even the farmer and architect; and discloses a
variety of indications highly useful in their respective pur-
suits: to the miner, the rocks containing metallic veins and
coals; to the engineer, the association of hard rocks with
soft; to the drainer, the intersection of a country by hard
‘dykes, or veins impermeable to water; to the farmer, the
best places for finding lime-stone, marle, and clay ; and to the
architect, the most darable stones for buildings. .
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CHAPTER IL

GEOLOGICAL PHENOMENA.

P2 S ]

SECTION L
VOLCANOES AND EARTHQUAKES.

8. AMONG the varied geological phenomena that
we shall enumerate, volcanoes and earthquakes
claim the first place, for certpinly there is no spec-
tacle grander than an active volcano, and nothing
more terrific than the shock of an earthquake ; but
when it is recollected that the agent chiefly em-
ployed in the production of either is subterranean
fire, pent up by a huge mass of super-incumbent
pressure, but powerful enough, under certain ecir-
cumstances, to force its way through the solid crust
of the globe, and enlighten it from the summit of a
mountain, or make it reel to its centre by the thunder
of an earthquake, the examination of the causes of
these surprising phenomena, and their illustration
by the relation of some facts cannot be uninterest-
ing or uninstruetive. .

But though earthquakes and volcahoes may be
results of chemical changes going on in the earth,
their causes.have probably some connexion with elec-
tricity, else why is the shock of an earthquake trans- ~
mitted from place to place ? For though we attribute
the rapid. succession of the effects to the operation of
a single cause, acting like subterranean heat, at a
great distance below the earth’s surface ; there are,
however, some circumstances which indicate such a
connexion between the state of the atmosphere and
the approach of an earthquake, as cannot easily be
explained by any hypothesis.
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’

The shocks of earthquakes, and the eruptions of
volcances, are in all probability modifications of the
effects of one common cause; the same countries
are liable to both of them; and where the agitation
produced by an earthquake extends further than
there is any reason to suspect a subterraneous com-
motion, it is probably propagated through the earth
nearly in the same manner as a noise is conveyed
through the air. : '

Volcanoes are found in almost all parts of the world, but
most commonly in the neighbourhood of the sea; and espe-
cially in small islands; for instance, in Italy, Sicily, Iceland,
Japan, the Caribbees, the Cape Verd islands, the Canaries,
and the Azores: there are also numerous volcanoesin Mexico
and Peru, especially Pichincha and Cotopaxi. The subter-
raneous fires, which are continually kept up in an open vol-
cano, depend perhaps, in general, on sulphureous combina-
tions and decompositions, like the hcating of a heap of wet
pyrites, or the union of sulphur and iron filings : but in other
cases they may perhaps approach more nearly to the nature
of common fires. A mountain of coal has been burning in
Siberia for almost a century, and must probably bave under<
mined in some degree the neighbouring country. The im-
mediate cause of an eruption appcars to be very frequently
an admission of water from the sea, or from subterraneous
reservoirs; it has often happened that boiling water has been
discharged in great quantities from a volcano; and the force
of steam is perhaps more adequate to the production of vio-
Ient explosions, than any other power in nature. The con-
sequence of such an admission of water, into an immense
collection of ignited materials, may in some measure be un-
stood, from the accidents which occasionally happen in foun-
deries: thus a whole furnace of melted iron was a few years
ago dissipated into the air in Colebrook Dale, by the effect
of aflood which suddenly overflowed it. .

The phenomena of earthquakes and volcanoes
are amply illustrated by the particular accounts,
transmitted to the Royal Society by Sir William
Hamilton, of thost which have happened at different
times in Italy. The earthquake, which desolated
Calabria, in 1783, was fatal to about 40,000 persons,
continuing its ravages for more than three montbs:
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it destroyed the towns and villages occupying a cir-
cle of nearly 50 miles in diameter, lying between 38
and 39 degrees latitude, and extending almost from
the western to the eastern coast of the southernmost
point of Italy, besides doing considerable damage to
places at much greater distances from its origin,
which is supposed to have been either immediately
under the town of Oppido, in the centre of this
circle; or under some part of the sea, between the
west of Italy, and the volcanic island of Stromboli.

This island, as well as Mount Etna, had smoked less than
usual before the earthquake, but they both exhibited appear-
ances of an eruption during its continuance; Etna towards
the beginning, and Stromboli at the end. Before each shock
the clouds were usually motionless for a certain time, and it
rained violently ; frequently also lightning and sudden gasts
of wind accompanied the rain. The principal shecks ap-
peared to consist in a sudden elevation of the ground to a
considerable height, which was propagated somewhat like a
wave, from west to east: besides this, the ground had alsoa
horizontal motion backwards and forwards, and in some mea-
sure in a circular direction. This motion was accompanied
by aloud noise ; it continued in one instance for ten seconds
without intermission: and it shook the trees so violently that
- their heads nearly reached the ground. It affected the plains.
more strongly than the hills. In some places luminous ex-
halations, which Sir William Hamilton thinks rather elec-
trical than igneous, were emittgd by the earth; the sea
boiled ap near Messina, and was agitated as if by a copious
discharge of vapours from its bottom; and in several places,
water, mixed with sand, was thrown up to a considerable
height. The most general effect of these violent commotions.
was the destruction of buildings of all kinds, except the light'
barracks of wood or of reeds, into which the inhabitants re-
treated as soon as they were aware of their danger: the beds
of rivers were often left dry, while the shock lasted, and the
water on its return overflowed their banks; springs were
sometimes dried up, and new ones broke out in other places.
The hills which formed the sides of steep vallies were often
divided by deep chasms paraliel to the vallies; and in many
eases large portions of them were separated, and removed
by the temporary deluge to places half a mile or a mile off;
with the buildings and trees still standing on them ; and in
this manner hills were levelled, and vallies were filled up..

-
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But the most fatal accident of this kind happened at Scilla,
where so large a portion of a cliff was thrown into the sea,
that it raised an immense wave, which carried off more thap
2000 inhabitants who were collected on the beach, and evep
extended its formidable effects to the oppesite coast of Sicily
where several persons perished by it in a similar manner, °’

The eruptions of volcanoes are usually attended
by some shocks like those of earthquakes, although
commonly less violent. Open volcanoes continually
throw out in more or less abundance, smoke, ‘ashes,
and pumice stones, or light cinders; but their most
formidable effects are produced by a torrent of
ignited lava, which, like a vast deluge of liquid or
semi-liquid fire, lays waste the country over which it
runs, and buries all the works of human art. -

In March, 1767, Vesuvius began to throw out a consider-
able quantity of ashes and stomes, which raised its summit
in the course of the year no less than 200 feet, forming first
a little mountain of pumice stones within the crater, which
by degrees became visible above its margin, The smoke,
which was continually emitted, was rendexed luminous at
night, by the light derived from the fire burning below it.
In August some lava had broken through this mountain, and
in September it had filled the space left between it and the
former crater. On the 13th and 14th of October there were
" heavy rains, which perhaps supplied the water concerned in
the eruption that shortly followed. On the morning of the
19th, clouds of smoke were forced, in continual succession,
out of the mouth of the volcano, forming a mass like a large
Ppine tree, which was lengthened into an arch, and extended
‘to the island of Caprea, 28 miles off ; it was.accompanied by
amuch lightning, and by an appearance of meteors like shoot-
ing stars. A mouth then opened below the crater, and dis-
charged a stream of lava, which Sir William Hamilton ven-
tured to approach within a short distanee, imagining that the
violence of the confined materials must have been exhausted ;
but on a sudden the mountain opened with a great noise at a
much lower point, about a quarter of a mile from the place
where he stood, and threw out a terrent of lava, which advanc-
ed straight towards him, while he was involved in a shower of
small pumice stones and ashes, and in a cloud of smoke.
The force of the explosions was so great, that doors and win-,
dows were threwn open by them at the distance of several
miles: the stream of lava was in some places two miles broad,
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and sixty or seventy feet deep; it extended about six miles
from the summit of the mountain, and remained hot for se-
veral weeks. In 1794 a still more violent eruption occurred :
it was expected by the inhabitants of the neighbourhood, the
crater being nearly filled, and the water in the wells having
subsided. Showers of immense stones were projected to a
great height; and ashes were thrown out so copiously, that
they were very thick at Taranto, 250 miles off; some of them
also were wet with salt water. A heavy noxious vapour,
supposed to be carbonic acid, issued in many places from the
earth, and destroyed the vineyards in which it was suffered to
remain stagnant. A part of the town of 'I'orre del Greco was
overwhelmed by a stream of lava, which ran through it into
the sea; yet, notwithstanding the frequency of such acci-
dents, the inhabitants had so strong a predilection for their
native spot, that they refused the offer of a safer situation for
rebuilding their houses.

Can the poor, brittle tenements of man
‘Withstand the dread convulsion ? Their dear homes,
(With shaking, tottering, crashing, bursting, fall,)
The boldest fly; and on the open plain,

Appall’d, in agony, the moment wait,

‘When, with disrupture vast, the waving earth

Shall "'whelm them in her sea-disgorging womb.

Nor less affrighted, are the bestial kind :(—

The bold steed quivers in each panting vein,

And staggers, bath’d in deluges of sweat: —

The lowing herds forsake their grassy food, .

And send forth frighted, woful, hollow sounds :—

The dog, the trusty centinel of night,

Deserts his post assign’d, and piteous howls.
. THOMSON.

Eruption of Mount Vesuvius in 1817.

9. Of this eruption, Signor Monticello gives the
following account. It began on the 22d, and
terminated on the 26th of December. On the
23rd, I was at Resina, and on the 24th at Torre del’
Annunciata ; so that I had an opportunity of observ-
ing the two currents of lava, one of which ran to-
wards the plain of Pedimentina, the other towards
Mauro.

' On the Ath, T remarked that the small conical hillock
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which stood near the centre of the edge of the crater had dis-
appeared ; it sccmed swallowed wp by the same ignivomous
aperture which raised it in 1816. Tho other smaller hillock
upon the western ridge of the crater had also fallen in, and
was swallowed up by a very large rent upon that side of the
volcano. Instead of these hillocks, I found the recent lava
curiously disposed in the manner of & wall, fortifying, as it
_Wwere, the ancient crater upon the east and west sides; con-
vex, and very irregular upon the north and south. Of this
wall some parts are quite even and regular, looking exactly
like our terraces: the whole was extremely hot, and appa-
rently incandescent in the interior, as seen through some of
the holes and fissures. 1 have little doubt (hat parts of these
_walls were hollow, not only from this appearance, but from
the sound occasioned by throwing a large stone upon any
part of them. Upon the south, all former appearances are
destroyed, and there has been produced a very gently-in-
clined plain, covered with fine sand; indeed it would have
been impossible here to have recognized the former edge of
the erater, were it not for two large blocks of stone which
were thrown up in the eruption of 1812, and which, though
much changed by the action of two small fumarolee under-
neath them, have burned since the year 1815, and still
serve as landmarks. This plain is often traversed by long
fissures, more or less perpendicular, running east and west.

On the 24 of March we counted round the crater
fourteen apertures, most of which were still smoak-
ing; one of them was circular, and about two feet

“in diameter ; it was perfectly quiet, and appeared of
an unfathomable depth. '

The' largest of them is on the northern side of the crater,
at a little distance from the great fissure which rent the cone
asunder during the eruption of 1813, and which has been
entirely obliterated, or at least covered by the late formation
of lava. Upon the north-east side, a little above the sandy
plain, is the new crater, which poured forth the lava that cut
the cone of the volcano, and took the direction of Mauro.
“This lava spread ronund the ancient Somma, and upon the cast
side of that mountain descended through a wood, and, pass-
ing before a house belonging to the Prince of Ottiana,
reached to within a very short distance of the principal street
of Mauro. On the 26th of December, while we were ob-
serving the progress of the torrent from a small wood of oaks
ncar the Prince’s Casino, we were suddenly surprised and
alarmed by the motion of the ground we wcre standing apon,
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and, immediately afterwards, three small jets of flame made
their appearance at a few feet only from us; we therefore
bhuarried away to a place of safety, expecting a repetition of
the same phenomenon, but we only ohserved jets of smoke
here and there in the wood.

Whilst observing Vesuvius on the 24th of De-
cember, I remarked lava flowing from five apertures,
which augmented the current that formerly issued
from the south side of the cone previous to the de-
struction of Torre del Greco, and in which were
small apertures emitting flame, and rapidly appear-
ing and disappearing in succession. The light was
very intense and splendid. :

the north of the great fissure of the crater
above alluded to, the recent lava assumed the aspect
of basaltic columns.
_ On the 27th of December, a cavern near Mauro-
was covered with a white incrustation of salt, sub-
limed from below ; its quantity was so considerable,
that fifty or sixty people made a profitable occupa-
tion by collecting it; for this purpose they either
broke the stones, or scraped off the saline matter,
and replaced them in their former situations, and a
day or two afterwards they became again covered as
before.

We often saw the deposition of this sublimate, which I am
induced to believe required the presence of air for its forma-
tion, for it only existed near the surface, or in cavities open
to the access of atmospheric air. The same obseryation ap-
plies to the beantiful specimens of sublimed oxide of iron
- (fer obligiste). Vurious other sublimates were deposited upon
the lava, butin much smaller quantity; their colours were
chiefly yellow, red, and green: they were most abundant
near the large crater; the yellow and red were deliquescent;
but the yellow and green permanent. The smell of muriatic
acid, though frequently perceived near the large burning
orifice of the mountain, was never observed in the lava of
Muuro.

In the following letter on the destruction of Her-
culaneum and Pompeii, the reader is presented with
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a fine account of that grand eruption of Vesuvius
which destroyed those cities. o

My dear young Friend,

~ Perhaps, from having witnessed the late awful
and destructive eruption of Mount Vesuvius, you
will feel interested in a slight retrospection of a
story the most celebrated upon record.

-'The earliest and most fatal eruption of Vesuvius,
that is mentioned in history, is that which occurred
A.D. 79, in the first year of the reign of Titus, and
which is so ably described in Pliny’s letter to Tacitus,
that I need only refer you to that; for any attempt
to shorten his exquisite account, would indeed bhe
an unpardonable presumption. I shall, however,
say thus much upon the subject.

The whole of Campania felt the effects of this eruption ;
many towns were completely destroyed, among which Her-
culaneum and Pompeii were the most conspicuous. Pompeii
had suffered much from an earthquake sixieen years previous
to this overwhelming calamity, but it had been rebuilt and
adorned with many stately edifices. A superb theatre was
just finished, and a numerous crowd of spectators was as-
sembled within its spacious walls, when their city was sud-
denly swallowed up by an earthquake, and every trace of it
vanished, for its disappearance was followed by such a deluge
of lava, that the exact site of this devoted city remained
unknown during sixteen eenturies, at the end of which period
it was disoovered by chance in the year 1739.

The cities of Puteoli and Canna were also greatly damaged,
partly by the earthquake, and partly by the burning ashes,
which it is said extended to Africa, Egypt, and Syria. Be-
sides Pliny the elder, who was suffocated, history has pre-
served among the names of the celebrated victims, the poet
Cesius Bassus, whe with. all his household was consumed
by the flames; and Agrippa, son of Claudius Felix, the
well-known governor of Judea; and Drusilla, daughter to
Agrippa the last king of the.Jews, found an early grave in
the ruins of Herculaneum. The next eruption upon record
is that which formed the Monte Nuovo which we visited a short
time since. This took place in the year 1538. The years 1631
and 1707 were marked by these awful visitations; but the
last century has been most fatally marked by the violent
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eraptions of Vesuvius. That of the year 1799 was the most
destructive that had taken place since the time of Pliny, and
of which the following is a correct statement, copied from a
MS. in our library, and which was written by an eye-witness
of this frightful eruption. The mountain had been remark-
ably quiet for seven months previous to the eruption I am
about to describe, nor did the usual smoke issue from its
crater, but at times it emitted small clouds of smoke -that
floated in the air like little trees. A thick vapour was also
seen to surround the mountain about a quartér of a mile
beneath its crater; and the sun and moon had both an
unusual reddish cast. :

The water of the great fountain at Torre del Greco began
to decrease some days before the eruption, so that the wheels
of a corn-mill worked by water, moved very slowly, and
many of the wells in the town became partially, and some
quite dry. Abont eight days before the grand eruption, a
man and seme boys being in a vineyard above Torre del
Greco, and precisely on the spot where one of the new
mouths opened from the current of lava that overwhelmed
that unfortunate town, were much alarmed by a puff of
smoke, which came out of the earth, accompanied by a
slight explosion ; subterraneous noises were heard at Resina;
yet all these symptoms passed unnoticed, and on Sunday,
13th of June, after a slight earthquake, a fountain of bright
fire, attended with a very black smoke and a loud report,
was seen gradually to issue, and rise to a great height, from
about the middle of Vesuvius; another of the same kind
soon afterwards broke out at some little distance lower
down. From the terrific noise which accompanied this
explosion, it appeared as if a covered channel full of red
hot lava had blown up. Fresh fountains succecded one
another rapidly, and all in a direct line, dividing for about a
mile and a half down, towards the towns of Resina and
Torre del Greco. ‘It is impossible that any description can
give an idea of this fiery scene or of the horrid noises which
attended this great operation of nature. It was a mixture of
the loudest thunder with incessant reports, like those from a
numerous heavy artillery, accompanied by a continued hol-
low murmur, which might be compared to the roaring of the
ocean during a violent sterm: in addition to this extraordi-
nary combination of noises, a mighty rushing of the winds
from every point of the compass with incredible fury, pro-
duced that thrilling awe which always accompanies the action
ot an invisible agent. The frequent falling of the large stones
and scorize, which were thrown up to an incredible height
frem some of the new mouths, and one of which was after-
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wards measured by the Abbé Fata, and found to be ten feet
high, and thirty-five in circumference, contzibuted undoubt-
edly to the concussion of the earth aed air, which kept all
the houses in Naples in a constant tremor for several hours,
every door amd window striking violently and every bell
ringing. Vesuvius is composed of two mountains, the one
called Somma, which has ceased to emit flames for many
years ; the other called Vesuvio, .

Another tremendous report from Vesuvius, was succeeded
by a fountain of liquid fire, which gradually increasing, arose
to thveo times the height of the mountain itself, which is
3,700 feet above the level of the sca. Occasional clouds of
the darkest smoke broke through this vast column of fire,
and which, at length, collecting in one vast body, was car-
ried by the wind to the farther side of the mauntain, forming
a gloomy back ground te the vivid glow upon Vesuvius. This
" liquid Inva, after shooting up to all appearance ten thousand
feet, was directed towards Ottiana, where it partly fell, red
hot and liquid : the top of Vesuvius, the valley beiween that
and Somma, and the summit of the latter, immediately as-
sumed the appearance of a vast sheet of fire, extending two

wiles and a half in breadth.

* To complete this terrific, yet sablime scene, the brash wood
on the Somma took fire, the flame of which, being of a dif-
ferent hue from the deep red of the matter thrown from the
volcano, and from the silvery blue of the eleetrical fire, still
added to the contrast of this truly impressive scene.

The sky over Naples had been, till this period of the erup-
tion, beautifully serene, the moon bright, and the stars shin-
ing with their usual lustre, but now the moon withdrew her
pale light by degrees, till, her glory quite eclipsed, she totally
disappeared, and the most awful darkness succeeded, save
where Vesuvius threw a burning glow. . :

In Naples, fear and borror were visible on every coun-
tenance : a procession of monks, followed by an innumera-
ble concourse of people, whose prayers and lamentations
greatly heightened the solemnity of the scene, paraded the
streets in every direction. When the black cloud already
described, was borne by the wind towards Naples, their
feelings rose almost to despair. This enormous black cloud
was loaded with electric matter, which, in the form of light-
ning, darted in every direction ; fortunately it returned to
Vesuvius, without injuring the city, but the two small towns
of Ottiana and Torre del Greco suffered dreadfully from the
inflammatory contents ; the latter was indeed nearly over-
whelmed by the boiling lava, and the inhabitants escaped
but with life. An immense promontory, which had been
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formed by the lava, and had passed over this town, was
1204 English feet in breadth; its height above the sea was
twelve foet, and it extended into the sea 626 fcet. The sea,
for some days, was boiling like a cauldron round the foot of
this newly-formed promontory, apd even at a hundred yards
from it, the water was scalding het. A fisherman who went
near it, observed that the pitch at the bottom of his boat was
melting fast, and floating on the sarface of the sea, and that
his little vessel began to leak, he therefore hastily quitted the
spot, and returned to Naples, deeply impressed with the
awful calumity which had thus changed the whole face of
the country.

Bat I promised you, in the beginning of this epistle, a
description of Herculancum and Pompeii, which I will now
fulfil. In the year 1729, a part of the ruins was discovered
by accident., A person having gone down a well mear
Portici, he discovered a passage which he crept inte, and
mentioning the circumstanoe to others, several persons went
down with lights, and penetrating a great way, they dis-
covered the foundation of streets and houses. This discovery
being made known to the King of Naples, they began to
make excavations through beds of lava, and at length dis-
covered a theatre in the form of a horse shoe. That part -
where the spectators sat is still visible, and consists of exgh-
teen rows of broad stone seats, one above another, in a cir-
cular form. Several little narrow flights of steps are still
seen in various parts for the convenience of the spectators to
ascend to the different ranges of seats. A large gallery
leading round the outside of the theatre, may still be traced,
The pavement must have been very beautiful from the speci-
mens of coloured marble which still remain. In consequence
of this discovery, they prosecuted their researches with con-
siderable ardour, and their labour was repaid by a vast col-
lection of busts, statues, cameos, and household utensils.
Au inkstand with ink in it, stylets or pens, eggs quite whole
but empty, nuts and almonds, beans and peas burnt quite
black, and many different fruits: medicines in pills, with
their marks, a phial of oil, gold lace, in excellent preserva-
tion, and extremely curious, being spun out without any silk ;
soap, bran, &c. &c. and a loaf burnt to a coal, but still retain-
ing the baker’s mark, is now preserved with gregt careina
glass case. It is remarkable, that many of the weights and
scales which were found, resemble those in use at the present
day in Naples.

A skeleton was found in a door way, in a running attitnde,
with one arm extonded, which appcared to have had a bag of
money in it, for there is the impression of the bag in the lava,
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and some pieces of money were found in the spot beneath it.
Herculaneum, most probably, was destroyed by the burning
lava; for had the city been swallowed up by. an earthquake,
morc skeletons would have been found, and every thing
would have heen displaced, which was not the case. :

In Pompeii, a small closet was found entire; the painting
on the walls and ceiling perfectly unhurt; on one side of it,
was a marble table, fastened into the wall itself, which might
be called a side-board, and on which was placed one of the
most beautiful tripods ever seen, about three feet high, and
in the highest perfcction, a crescent of silver, abott five inches
in diameter, a silver amulet or charm, representing Hippo-
crates, and a'golden fibulae or broach, about an inch in dia-
mebter. .

The most curious, however, of all the discoveries made in
either city is this, a small leg and thigh of some animal,
covered with silver, which is five inches long. On the ex-
ternal part of it is described a sun-dial, formed on a quad-
rant, and as thie thigh forms the quarter of a circle,. the
workman has taken the centre of this quadrant from the ex-
{remity of the ham or gammon, and hence has drawn hour
lines, which with the lines that mark the months, forms the
usual compartments, some larger and others smaller, which
‘are divided six by six, as well in height as in length. Below
the inferior compartments, which are the less, are read the
names of the months, placed in two lines, in a retrograde
order, so that the month of January is the last in the first
line, which bears the other five following months. In the
second line are described the six other months in their nata-
ral order; so that the month of December is under January,
and so the months shorter and longer, have one common
compartment for each couple. Almost on the edge of the
right side, there is the tail of the animal, somewhat bent,
and this performs the office of gnomen. On the extremity
of the leg, or centre of the.quadrant, there is a ring to hold
the dial in an equipoise, and it is supposed that in this place
the plummet was fastened, such as in the like dials is tp fall
on the present month, to determine the shadow of the gnomen
on the horary lines.

These are, I believe, the most striking articles which have
been discovered, and if [ were to attempt to give you even a
correct list of the busts, statues, cameos, intaglios, found in
these two subterraneous cities, 1 should write a volume. I

“ trust you will be amused with this slight sketch, which has
not, 1 hope, excited your regrets at not having seen these
ruins. Believe me, you would have been disappointed, for
the glory of Herculaneum and Pompeii has long since moul-
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dered in oblivion, and the little that remains of these un-
fortunate cities, consists of excavatedspassages and defaced
walls. Every thing valuable has been taken from them, and
discovery is‘at length exhausted. Fare thee well.
Fatuer BENEDICT.
The volcanoes of Etna, the Lipari Isles of Ice-
land, the Adriatic and African islands, and of Ame-
rica, have been described in several works. The
following two articles have the novelty of presenting
the eccentricity, if we may so speak, of the singular
phenomena we are now investigating. '

Mud Volcanoes of Trinidad.

10. In 1816, Dr. Ferguson visited this island, and
found that in the eruptions of these semi-volcanoes,
the matter thrown out is always cold. They are
situated at the southern extremity of Trinidad, on
a narrow tongue of land, which points directly into
one of the mouths of the Oroonoko on the main,
and not far from the celebrated pitch-lake.

Dr. Ferguson observed that the matter ordinarily thrown
out, consisted of argillaceous earth mixed with salt water,
about as salt as the water in the neighbouring gulf of Paria:
but, though cold at all times, that pyritic fragments are oc-
casionally cjected along with the argillaceous earth. He also
observed that sevcral mounts in the vicinity, possessed the
same character in all respects, as the semi-volcanoes then in
activity ; having all the marks, ‘except the actual eraption, of
having been raised thirough a similar process to their present
height of about one hundred feet; and that the trees avound
them were of the same kind that are found near lagoons and
salt marshes. .

M. Hamboldt says, that at Monai in South America, there
is a stratum of clayey earth, which inflames spontaneously,
when slightly moistened and exposed for a long time to the
rays of the tropical sun. The detonation of this muddy sub-
stance is very violent. It is of a black colour, soils the
fingers, und emits a sirong smcll of sylphur.

Mud Volcunoes of Crobogan in Java.
11. In September 1817, the mud volcanoes of
Crcbogan, in Java, fifty miles from Solo, were wit-

nessed by a party of which S. Goad, Esq. was one.
VOL. L. c . o

'
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On approaching the village of Kuhoo, the travellers
suw, between two ‘trees in a plain, an appearance
like the surf breaking over rocks, with a strong
spray falling to leeward. The spot was completely
surrounded by huts for the manufacture o¥ salt.
Alighting, they went to the Bludugs, as the Javan-
ese call them ; and found them to be on an elevated

lain of mud, about two miles in circumference, in

e centre of which immense bodies of salt mud
were thrown up to the height of from ten to fifteen
feet, in the forms of large globes, which, bursting,
emitted volumes of dense white smoke. These
large globes or bubbles, of which there were two,
continued throwing up and bursting seven or eight
times in a minute by the watch. At times they
threw up two or three tons of mud.

The party got to leeward of the smoke, and found it to
smell like the washing of a gun barrel. As the globes burst,
they threw the mud out from the centre, with a pretty loud
noise, occasioned by the falling of the mud upon that which.
surrounded it, and of which the plain is composed. It
was difficult and dangerous to approach the large globes or
bubbles, as the ground was all a quagmire, except where
the surface of the mud had become hardened by the sun;
upon this they approached cautiously to within fifty yards of
the largest bubble or mud pudding, as it might very properly
be called, for it was of the consistency of a custard pudding,
and of very considerable diameter. They also got close to a
small globe or bubble (the plain was full of them of different
sizes) and observed it closely for some time. It appeared to
heave and swell, and, when the internal air had raised it to
some height, it burst, and the mud fell down in concentric
circles, in which shape it remained quiet until a sufficient
quantity of air was again formed internally to raise and burst
another bubble. This continued at intervals from about one-
half to two minutes.

From various other parts of the quagmire, ronnd the large
globes or bubbles, there were occasionally small quantities of
mud shot up like rockets, to the height of twenty or thirty
feet, and accompanied by smoke. This was in parts where
the mud was of too stiff a consistency to rise in globes or
bubbles. The mud at all the places they came near was cold
on the surface, but they were told it was warm beneath. The
water which drains from the mud is collected by the Javanese,
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and, by being exposed in the hollows of split bamboeos to the
rays of the sun, deposits crystals of salts.

In the two articles following, and with which we
will close our notices of volcanoes, the reader is
presented with every thing werthy of observation om
this interesting topic. -

Pseudo Volcano.

12. This volcano is situated near Bilston, on the
road side, between Birmingham and Wolverhamp-
ton. Dr. Plott rclates that it was on fire in 1686,
but it was not known how long it had been in a state
of combustion. Its space was then eleven acres,
but its ravages have since extended throughout a
square mile. Its origin and continnance are no doubt
owing to strata of pyrites, (which are a compound of
sulphur and iron,) existing among the coals.

In the year 1815, it began to penetrate through the floors
of some houses: it produced great alarm, by appearing in
the night; and four of the houses were taken down. It
exhibits a red heat in this sitnation, and the smoke has forced
its way through a bed of cinders forty feet in height. On
the south it is arrested by beds of sand, which cover the coal
formation: and on the north-east it isimpeded by cultivation.
At first view, a stranger might suppose himself in a voleanic
region. The exierior view of the strata, exposed by the
falling in of the ground, presents a surface blackened by the
action of fire, and presenting most of the porphyritic and
trappear colours in high perfection. The cinder dust under
foot, the sulphureous vapour and smoke which arise from the
various parts of the surface, and the feeling of insecurity
which attend the footsteps, all combine to give a high degree
of interest to the scene. 'The minerals found in this region
are, sulphur, in small brilliant massy cyrstals, also mineral tar ;
coal, in some places only four feet from the surface ; sulphate
of alumine; muriate of ammonia, combined with a smali pro-
yonion of sulphaté of ammonia ; sulphate of zinc; sulphate of
ime ; porcelain jasper ; newest floetz trap, basall, or rowley-rag.

Artificial Volcano.

13. Mix together half a hundred weight of sul,
phur with the same quantit2y of iron filings, forming
c
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the whole into a paste, with so mueh water as is
necessary. Now dig a hole three feet deep in the
earth, and bury the mass ; laying the earth over it
very compact, and raising a mound like a smali
ant-hill, on the top, to mark its situation. If this
experiment be performed in the warm season of the
year, so much heat will be engendered in the course
of twelve or fourteen hours, as to swell and burst
the earth, causing an artificial voleano, by throwing
up whatever impedes its progress, and scattering in
aﬁ directions ashes of a yellow and black colour.

- 'This experiment should be performed i!i the centre of a
field, and the spot where the mass is deposited should not be
approached after the tenth hour of burying, as the conse-
quence might be dangerous. . . -

The cause of this phenomenon is the affinity which the iron
filings have for the oxygen of the water. During this com-
bination, the sulphur attracts the hydrogen, and much heat
being evolved during this play of affinities, the combustible
matters swell the earth, and burst into flame. The matter
thrown out will be found {o he vitrified carth, sulphur, and
oxide of iron.

Geologists are universally agreed, that a similar compo-
sition, called iron pyrites, imbedded in the bowels of the
earth, is the cause of similar natural phenomena, when water
comes in contact with it; though, of course on a much larger
scale. Itis certain that in all volcanic regions sulphur and
iron abound. ’

COrrrrtrrsre

SECTION III
VOLCANIC REACTIONS.

: The Earthquake of the Caraccas.”

On the subject of earthquakes, the field of obser-
vation is both varied and extensive; but the scien--
tific description of one is worth the detail of fitty, -
where the marvellous hath supplied knowledge, and
fear has shrunk from the investigation of the causes
that produce these phenomena.

15. There are few events in the physical world
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which are calculated to excite so deep and permanent
an interest as the earthquake which destroyed the
town of Caraccas in 1812, and by which more than
20,000 persons perished, almost at the same instant,
.in the province of Venezuela, in South America. .
The 26th of March was a remarkably hot day.
The air was calm, and the sky unclouded. It was
Holy Thursday, and a great part of the population
was assembled in the churches. Nothing seemed
to presage the calamities of the day. At seven
minutes after four in the afternoon the first shock
was felt; it was sufficiently powerful to make the
bells of the churches toll ; it lasted five or six se-
eonds, during which time the ground was in a con-
tinual undulating movement, and seemed to heave
up like a boiling liquid. The danger was thought
. to be past, when a tremendous subterraneous noise
was heard, resembling the rolling of thunder, but
louder, and of longer continuance than that heard
within the tropics in time of storms. This noise .
preceded a perpendicular motion of three or four.
seconds, followed by an undulatory movement some-
whatlonger. The shocks were in opposite directions,
from north to south, and from east to west. Nothing
could resist the movement from beneath upward,
and undulations crossing each other. The town of
Caraccas was entirely overthrown. Between nine
. and ten thousand of the inhabitants were buried
under the ruins of the houses and churches. The
procession had not yet set out; but the crowd was
so great in the churches, that nearly three or four.
thousand persons were crushed by the fall of their
vaulted roofs. The explosion was stronger towards
the north, in that part of the town situated nearest
the mountain of Avila, and the Silla. The churches
of la Trinidad and Alta Gracia, which were more
than 150 feet high, and the naves of which were
supported by pillars of twglve'on fifteen feet dinmo-
' : . . CQ
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ter, left a mass of ruins scarcely exceeding five or
six feet in elevation. The sinking of the ruins has
been so cansiderable, that there now scarcely remain
any vestiges of pillars or celumns. The barracks,
called El Quartel de San Carlos, situate farther
north of the church of the Trinity, on the road
ﬁ'onl:n t‘l;e custom-honze de la Past(;ra, almost en-
tirely disa; ed. regiment of troops of the
liae,ythat \Emsembled under arms, ready to join
the procession, was, with the exception of a few
men, buried ander the ruins of this great edifice.
Nine-tenths of the fine town of Caraccas were en-
tirely destroyed. The walls of the houses that were
not thrown down, as those of the street San Juan,
near the Capuchin Hospital, were eracked in such
a manner, that it was impossible to ran the risk of
inkabiting them.

Estimating at nine or ten thousand the number of
the dead in the city of Caraccas, we do not include
those unhappy persons, who, dangerously wounded,
perished several months after, for want of food and
proper atteation. The night of Holy Thursday pre-
seuted the most distressing scene of desolation and
sorrow. That thick cloud of dust, which, rising
above the ruins, darkened the sky like a fog, bad
settled on the ground. No shock was felt, and
never was a night more calm or more serene. The
moon, nearly full, illamined the rounded domes of
the Silla, and the aspect of the sky formed a perfect
contrast to that of the earth, covered with the dead,
and heaped with ruins. Mothers were seen bearing
in their arms their children, whom they hoped to
recall to life. Desolate families wandered through
the city, seeking a brother, a husband, a friend, of
whose fate they were ignorant, and whom they be-
lieved to be lost in the crowd. The people pressed
along the streets, which could no more be recognised
but by long lines of ruins.

All the calamities experienced in the great catastrophes of
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Lisbon, Messina, Lima, and Riobamba, were renewed on the
fatal day of the 26th of March, 1812. The wounded, buried
under the ruins,implored by their cries the help of the passers
by, and nearly 2000 were dag out. Implements for digging,
and clearing away the ruins were entirely wanting ; and the
people were obliged to use their bare hands to disinter the
living. The wounded, as well as the sick who had escaped
from the hospitals, were laid on the banks of the small river
Guayra. They found no shelter but the foliage of trees. Beds,
linen to dress the wonnds, instraments of surgery, medicines,
and objécts of the most urgent necessity, were buried under
the ruins. Every thing, even food, was wanting during the
first days. Water became alike scarce in the interior of the
city. The commotion had rent the pipes of the fountains;
the falling in of the earth had choked up the springs that
supplied them ; and it became necessary, in order to have
water, to go down to the river Guayra, which was consi-
denbjy swelled ; and then vessels to convey the water were

wanting.

There remained a daty to be fulfilled towards the dead,
enjoined at on¢e by piety and the dread of infection, It
being impossible to inter s0 many thousand corpses, half-
buried under the ruins, commissaries were appointed to burn
the bodies: and for this purpose, funeral piles were erected
between the heaps of rains. This cercmony lasted several
days. Amid so many public calamities, the people devoted
. themselves to those religious duties which they thought were
the most fitted to appease the wrath of heaven. Some, as-
sembling in procession, sung funeral hymns; others, in a
state of distraction, confessed themselves aloud in the streets,
In this town was Bow repeated what had been remarked in
the province of Quito, after the tremendous earthquake of
1797 ; a number of marriages were contracted between per-
sons who had neglected for many years to sanction their
union by the sacerdotal henediction, Children found parents
by whom they had never till then been ucknowledged ; resti-
tations were promised by persons, who bad never been ac.
cused of fraud ; and families, who had long been enemies,
were drawn together by the tie of commonmr calamity. 1f this
feeling sgemed to calm the passions of some, and open the
beart to pity, it had a contrary effect on others, rendering
them more rigid and inhuman. '

Shocks as violent as those which, in the space of

one'minute ¥, overthrew the city of Caraccas, could

* The duration of the earthquake, that is to say, the whole

of the movements of undulatioz and rising which occasioned
¢
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not be confined to a small portion of the continent.
Their fatal effects extended as far as the provinces
of Venezuela, Varinas, and Maracaybo, -along the
coast; and still more to the inland mountains. La
Guayra, Mayquetia, Antimano, Baruta, La Vega,
San Felipe, and Merida, were almost entirely des-
troyed. The number of the dead exceeded four or
five thousand at La Guayra and the town of San
Felipe, near the copper-mines of Aroa. Itappears,
. that it was on a line running east north-east, and
. west south-west, from La Guayra and Caraccas to
the lofty mountains of Niquitao and Merida, that
the violence of the earthquake was principally di-
rected. It was felt in the kingdom of New Gra-
nada from the branches of the high Sierra de Santa
Martha as far as Santa Fe de Bogota and Honda,
on the banks of the Magdalena, 180 leagues from
Caraccas. It was every where more violent in the
Cordilleras of gneiss and mica-slate, or inmediately
at their foot, than in the plains: and this difference
was particularly striking in the savannahs of Varinas
and Casanara. In the valleys of Aragua, situate
between Caraccas and the town of San Felipe, the
commotions: were very weak: and La Vioctoria,
Maracay, and Valentia, scarcely suffered at all,
notwithstanding their proximit{rto the capital. At
Valecillo, a few leagues from Valencia, the earth,
opening, threw out such an immense quantity of
water, that it formed a new torrent. The same phe-
nomenon took place near Porto-Cabello. On the
other hand, the lake of Maracaybo diminished sen-
sibly. At Coro no commotion was felt, though the
town is sitnated upon the coast, between other towns
which suffered from the earthquake.

Fifteen-or eighteen hours after the great catastrophe, the
ground remained tranquil. The night, as we have already

the horrible catastrophe of the 26th of March, 1812, was
estimated by some at 50”, by others at 1’ 12",
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observed, was fine and calm; and the commotions did not
recommence lill after the 27th. They were then attended
with a very loud and long-continned subterranean noise. The
inhabitauts of Caraccas wandered into the country; but the
villages and farms having suffered as much as the town, they
could find no shelter till they were beyond the mountains of
Los Teques, in the valleys of Aragua, and in the Llanos or
savannahs. No less than fifteen oscillations were often felt
in one day. On the 5th of April there was almost as violent
an earthquake, as that which overthrew the capital. During
several hours, the ground was in a state of perpetual undala-
tion. Large masscs of earth fell in the mountains; and
enormous rocks were detached from the Silla of Caraocas.
It was even asserted and believed that the twa domes of the
Silla sunk fifty or sixty toises; but this assertion is founded
on no measurement whatever.

‘While violent commotions were felt at the same time in
the valley of the Mississippi, in the island of St. Vincent, and
in the province of Venezuela, the inhabitants of Caraccas; of
Calabozo, situated in the midst of the steppes, and on the
borders of the Rio Apura, in a space of 4000 square leagues,
were terrified on the 30th of April, 1812, by a subterraneous
noise, which rescmbled frequent discharges of the largest
cannon. This noise began at two in the morning. It was
accompanied by no shoek ; and, what is very remarkable, it
was as loud on the coast as at eighty leagues distance inland.
%t was every where belioved to be transmitted throughsthe air ;
and was so far from being thought a subterraneous noise,
that at Caraccas, as well as at Calabozo, preparations were
made. 1o put the place into a state of defence against an
enemy, wbo seemed to be advancing with heavy artillery.
Mr. Palacio, crossing the Rio Apura near the junction of the
Rio Nula, was told by the inbabitants that the * firing of
eannon” had been heard as distinctly at the western extre-
mity of the province of Varinas, as at the port of La Guayra
to the north of the chain of the coast.

The day on which the imhabitants of Terra Firma were
alarmed by a-subterraneous noise, was that on which hap-
pened the eruption of the volcano in the island of St. Vincent.
This. mountain, near five hundred toises high, had not thrown
out any lava since the year 1718. Scarcely was. any smoke
perceived to issue from its top, when, in the month of May,
1811, frequent shocks announced that the volcanic fire was
either rckindled, or directed ancw toward that part of the
‘West Indies. The first eruption did not take place till the
27th of April, 1812, at noon.élt was. oply an ejection of

C
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ashes, but attended with a tremendous noise. On the 30th,
the lava passed the brink of the erater, and, after a course
of four hours, reached the sea. The noise of the explosion
resembled that of alternate discharges of very large eannon
and of mnsketry; and, what is well worthy of remark, it
seemed much louder at sen, at a great distance from the
island, than in sight of land, and near the burning volcano.
The distance m a straight line from the volcane of St.
Vincent to the Rio Apura, near the mouth of the Nula, is
210 nautical leagues.. The explosions were consequently
heard at a distance eqaal to that between Vesuvius and Paris.
This phenomenon, connected with a great namber of facts
observed in the Cordilleras of the Andes, shows how much
more extensive the sabterranean sphere of aetivity of a vol-
cana is, than we are disposed to admit from the small changes
effected at the surface of the globe. The detonations heard
during whole days together in the New World, 80, 100, or
even 200 leagues distant from a crater, do not reach us hy
the propagation’ of sound through the air; they are trans-
mitted to us by the ground. The little town of Honda, on
the banks of the Magdalena, is not less than 145 leagues
from Cotopaxi; and yet in the great explosions of this vul.
cano, in 1744, a subterraneous noise was heard at Honda,
and supposed to be discharges of heavy artillery. The monks
of St. Eraneis spread the news, that the town of Carthagena
was bombarded by the English; and the intelligence was be-
lieved. Now the volcano of Cotopaxi is a cone, more than
1800 toises above the basin of Honda, and rises from'a table-
land, the elevation of which is more than 1500 toises above
the valley of the Magdalena. In the colossal mountains of
Quito, of the provinces of Los Pastos, and of Popayan, cre-
vices and valleys without number are interposed. It cannot
be admitted, under these circumstances, that the noise could
be transmitted through the air, or by the superior surface of
‘the globe, and that it came from that point, where the cone
and crater of Catopaxi are placed. It appears probable, that:
the higher part of the kingdom of Quito and the neighbour-
ing Cordilleras, far from being a group of distinct volcanoes,
constitute a single swollen mass, an enormous voleanic wall,
streteh from south to north, and the crest of which exhibits a
surface of more than six hundred square leagues. Cotopaxi,
Tunguragua, Antisana, and Pichincha, are placed on this
same vault, on this raised ground. The fire issues sometimes
from one, sometimes from another of these summits. The
obstructed craters appear to be extinguished volcanoes ; but
we may presume, that, while Cotopaxi or Tunguragua have
only one or two eruptions in the course of a century, the fire
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is not less continually active under the town of Quito, under
Pichincha and Imbaburu. v

Advancing toward the north, we find, between the velcano
of Cotopaxi and the town of Honda, two other systems of vol-
eanic mountains, those of Los Pastos and of Popayan. The
connection of these systems was manifested in the Andes in
an ‘incontestible manner by a phenomenon, which I have
already had oceasion to notice. ‘Since the month of Novem-
ber, 1796, a thick colamn of smoke hid issued from the vol-
cano of Pasto, west of the town of that name, and near the
valley of Rio Guaytarn. The mouths of the volcano are
Iateral, and placed on its western declivity, yet during three
successive months the column rose so much higher than the
ridge of the mountain, that it was constantly visible to the
inhabitants of the town of Pasto. They related to us their
astonishment, when, on the 4th of February, 1797, they ob-
served the smoke disappear in an instant, without feeling any
shock whatever. At that very moment, sixty-five leagues to
the south, between Chimborazo, Tunguragua, and the Altar
(Capac Urcu,) the town of Riobamba was overthrown by the
most dreadful earthquake of which tradition has transmitted
the history. Is it possible to doubt from this coincidence of
phenomena, that the vapours issning from the smalt apertures
or ventanillas of the volcano of Pasto, had an influence on the
pressure of those elastic fluids, which shook the ground of the
kingdom of Quito, and destroyed in a few minutes thirty or
forty thousand inhabitants? v

In order to explain these great effects of volcanic
reactions, and to prove, that the iroup or system of
the volcanoes of the West India Islands may some-
times shake the continent, it was necessary to cite
the Cordillera of the Andes. Geological reasoning
can be supported only on the analogy of facts that
‘are recent, and consequently well authenticated :
and in what other region of the globe could we find
greater, and at the same time more varied volcanic
henomena, than in that double chain of mountains
Eeaved ap by fire? in that land, where nature has
covered every summit and every valley with her
wonders? If we consider a burning crater only as
an insulated phenomenon, if we satisfy ourselves
with examining the mass of steny substances which
it has thrown up, the volcanic action at the surface

o
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of the globe will appear neither very powerfal nor
very extensive. But the image of this action swells
in the mind, when we study the relations that link
together volcanoes of the same group; for instance,
those of Naples and Sicily, of the Canary Islands,
of the Azores, of the Caribbee Islands, of Mexico,
of Guatimala, and of the table-land of Quito; when
we examine either the reactions of these different
systems of volcanoes on one another, or the distance
to which, by subterranean communications, they at
the samé moment shake the earth *, .

Such is M. Humboldt’s history of the earthquake at the
Caraccas: the following account of one nearer home, resem-
bles the trembling of the aspin leaf in comparison of thatin
the New World.

Earthquake in the North of Scotland, in 1B16.
- 15. On Tuesday, the 13th of August, at 25
minutes past 10, p.m. (the evening being uncom-
monly calm ; the" thermometer at 60 degrees, and
the barometer at 29.8,) a violent shock of an earth-
quake was felt, extending from north-west to south-
east, which lasted for about ten seconds. It was
accompanied by a rumbling sound, which appeared

# The following is the series of phenomena which M. Hum-
holdt supposes to have had the same origin : \

27th September, 1796. Eruption in the West India Islands.
Volcano of Guadaloupe.—November, 1796. The volcano of
Pasto begins to emit smoke.—14th of December, 1796. Des-
truction of Cumana.—4th of February, 1797. Destruction of
Riobamba,—30th of January, 1811. Appearance of Sabrina

Island, in the Azores. It iucreases particularly on the 15th
" of June, 1811.—May, 1811. -Beginning of the earthquakcs
in the Island St. Vincent, which lasted till May, 1812.—)6th
of December, 1811, Beginning of the commotions in the
Valley of the Mississippi and the Ohio, which lasted till 1813.
—December, 1811, Earthquake at Caraccas.—26th of March,
1812. Destruction of Caraccas. Earthquakes which con-
tinued till 1813.—30th April, 1813. Eruption of the volcano
at'St. Vincent's; and the same day, subterranean noises at
Caraccas, and on the banks of the Apura.
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at first to come from underneath, but immediately
afterwards resembled the sound of a coach and
four, driving full speed along a street; and in a
second after, it appeared to come from the roofs of
the houses, and as if a number of persons were
forcibly bursting open the doors. Dogs howled
violently, and appeared sensible of something super-
natural. In one house, two canary birds in a cage,
were so much frightened, as to drop down dead,

The houses in many towns, shook with great violence ;
some were rent asander; chimucys were thrown down, win-

dows and glasses werc broken, and the public and private
bells added an incessant clangour to the general confusion.

To the westward, the shock was very violent. At
Inverness, the beautiful spire of the gaol and court-
house was thrown about eight inches off the per-
peudicular, for about twelve feet at the top, and
only supported from falling by a long iron rod, to
which the weathercock is attached.

Many chimneys were thrown down, ne fewer than
seven in one court, and several houses rent from
tep to bottom.

In the district of country west from Inverness,
called the Aird, the shock was still more violent ;
the houses of Phopachy, Bagsey, &c. were completely
rent from top to bottom. Fortunately, no lives were
lost, but the families were obliged to leave them im-
mediately. The east end of the old priory of
Beemly was likewise thrown down.

At Fort George, the ramparts shook so violently, that the
sentinels on duty at the main gate, conceived an attempt
was made to force it open, and, under this idea, challenged
the supposed intruders. ‘I'he range of front buildings occu-
pied as the governor’s, lieutcnaat-governor’s, and the other
staff-officers’ houses, appeared to the soldiers on guard to be
bowed vialently backward and forward, or, as one of them
expressed it, to be shaken like a strong ash-tree in a violent
storm. The sea appeared mnch agitated, and, at the ferry of
Kessoc, the boatmen, whe were at the time ¢rossing it, ex-
perienced thret violent waves, such as must have sunk the
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boat had there been any wind ; indeed they conceived they
Bad run upon some sand-bank. .

About one, a.m. a second, but slight, shock was expe-
rienced ; but, from the hour, was only noticed by a few.

‘The mercury in the barometer was much agitated imme-
diately after the earthquake, and a small fire-ball was ob-
nervex in the air, in a direction from north to south, imme-~

diately sucoeeding it,

rvore

SECTION 1V,
VOLCANIC ISLANDS, &c.

Volcanic Island lately thrown up among the Aleu-
tian Islands.

16. A new volcanic island has been raised among
the Aleutian Islands, not far from Unalaschka.
This pheriomenon appeared in the midst of a storm,’
attended with flames and smoke. After the sea was
calmed, a boat was sent from Unalaschka, with
twenty Russian hunters, who landed on this island,
June 1st, 1814.

They found it full of crevices and precipices. The surface
was cooled to.the depth of a few yards, but helow that depth
it was still hot. No water was found on any part of it. The
vapours rising from it were not injurious, and the sea-lions
had began to take up their residence on it. Another visit
was paid to it in 1815; its height was then diminished. It
is about two miles in length; they have given it the name of
Boguslaw,

-Geological Account of the Island of Jan Mayor.

17. This remote and desolate spot, situated in
lat. 70° 49’ N. and long. 7° 28’ W. was visited by
Capt. Scoresby in Aug. 1817. On approaching,
the first object which strikes the attention is the
mountain of Beerenberg, which rears its icy summit
to the height of 6840 feet above the level of the
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sea. All the high lands were covered with smow;
and the low lands in deep cavities still retained part
of their wmter covering down to the very margin
of the sea. Captain S. observed three remarkable
ice bergs, having a perpendicular height of 1284
feet.

The beach was covered with a sand having the appearance
of coarse gun-powder: being a mixture of irom, sand, olivine,
and angite. As he advanced towards the rocks, be found
masses of lava, blocks of burned clay, and masses of baked
clay. He aseended to the summit of a volcanic mountain
1500 feet above the sea, where he beheld a crater forming a
basin of 500 or 600 fcet deep. From this eminence, the
country in all dircctions appeared blcak and rugged in the
extreme ;—all indicated the action of volcanic fire; -the

lants. were few in number; the animals were blue foxes.

e also saw the feet-marks of bears, and he thiuks rcin<
deer; but few birds were seen,

Geological Structure of St. Vincent’s, one of the
West India Islands.

18. St. Vincent's, like all other volcanic islands,
is composed of a mixture of lava and cinders, in all’
proportions. South of Kingston, there appears ta
be more solid and porous lava, and less cinders than.
at the north. . The Bay of Kingston has the ap-
pearance of being the remains of an ancient crater,
the beds of lava inclining irregularly from the cen-
tre, at a considerable dip, as if they had been
ejected from it. On every side, the roeks are ag-
gregates of various kinds of rousted stones, cement-
ed with cinders, and small atoms of scoria; and
though many of the rolled rocks neither bear strong .
marks of fusion, nor resemble much recent lavas,
yet they all have a family feature, and must he con-
sidered of volcanic origin. A substance like horn-.
blend, with feldspar imbedded in it, forms the prin-
cipal part of these rocks, which vary in colour, from
nearly black to grey, the feldspar being generally
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crystallized, and frequently diaphanous, passing
through the porous or scorious rocks without indi-
cations of having undergone much change.

There are two principal modes by which the prodaction of -
cinders or ashes may be accounted for; they may be thrown
from the crater of a volcano during an eruption of lava, and
in that case they consist of small pieces of scoria, pumice,
&c. and are placed in strata of various thicknesses and co-
lours, as if deposited by water ; or they may be ejected frem
volcanocs nearly exhausted mixed with water and rocks,
forming large beds or currents of an aggregate, which is in
time cemented, and wears the appearance of a breccia. A
third mode is, perhaps. the eruption of lava into the sea, at
the commencement of submarine volcanoes, when by means
of the sudden cooling, the mélted lava might crumble into
. small angular sand, and form beds of cinders. From King-

ston to the north end of the island, the same alternation of
cinders and solid lava obtains, forming steep precipices and
narrow vallies, the wearing and excavation of which, by the
mountain torrents, is facilitated by the prevalence of the
cinders which increase as you approach the Seufriere,a nume
given in the West Indies, to spots which indicate the remains
of a subsiding volcano, andl whence hot sulphuieous vapours
are ejected through fumerols, depositing sulphur, and con-.
verting the surrounding aluminous rocks into alum-stone, as
at Solfatcrra near Naples, .

The fumerols of this Soufricre are at present extinguished,
perhaps by the last irruption of cinders in 1812, when the
orater threw forth a mixture of water, rocks, and cinders mn
a state approacling to ignition, resembling a current of lava ;.
burning the woods, and filling all the channels of the littie
rivers that descend the mountain, and rising sometimes to the
height of three or four hundred feet. Very fine cinders fell
on the decks of vessels three or four hundred miles (o wind-
ward, supposed to have becn caxried by a countcr current of
air, in the upper regions of the atmosphcre,

This irruption consisted of a great quantity of
angular sand, the broken masses of roasted and vi-
trified rocks being mixed with-loose angular pieces
of all sizes, brittle, and crambling under the ham-
mer

“Thesc imbédded rocks are, 1st. A rock resembling a small
and middling sized grained grauite, roasted, with- diaphanous
feldspar, 2nd, A gray rock, in plates, like gneiss, but much

-
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altered by the fire. 3d, A feldspar and hornblend roek, the
feldspar crystallized and diapbanous, with the appearance of
having been roasted. 4th, A hornblend rock, crystalline,
having a roasted appearance. 5th, A dark coloured rock,
with a conchoidal, even, vitreous fracture, containing crystals
of feldspar, some pieces 8o vitreous as to resemble pitch-
stone, and porphyry running through all the gradations from
a grey rock, scarcely vitrified, to a total vitrification, and
thence to a porous scoria, not unlike pumice, with transpa-
rent crystals of fcldspar, taking a deeper tinge of black in
proportion to the degree of vitrification. 6th. A bluish rock
with feldspar, and some black orystals, having all the ap-
pearance of compact lava,

If we suppose that volcanic actien tends to
form large cavities under the places whence the lava,
&ec. issues, and that one, or more, of these cavities,
where the combustible ;naterials are exhausted, be-
comes filled with water, while other cavities, where
these materials still remain, are filled with lava, &c.

-it would appear only necessary to unite the contents
of two such caverns to produce all the effects of an
irruption of cinders.

Island qf Ischia, near Naples.

19. To the most superficial observer, the surface
of this island exhibits the effects of fire, and vol-
canic productions ; besides many craters, long ex-
tinct; and strata of lava, in different stages of ve-
getation. The lava of the most recent eruption, in
1301, even now bears only a few scattered blades of
grass, and some weeds. Hence we may judge how
slowly nature operates on this hard substance, when
not assisted by the soil washed down from the decli-
vities of mountains, or wafted by the wind. If we
examine the many craters with which this spot
abounds, particularly the large crater between Is-
chia and Testaccio, close to the side of the road; if
we next turn our view to the adjoining mountains,
at present covered with a deep soil, and clothed
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with wood, we may calculate the high antiquity, not
only of sach eruptions, but of the globe itself.

Indced, amidst the various evidences which bave been ad-
duced by those authors who bhave chosen to controvert the
general opinion on the supposed age of the world, none seem
to carry more force than those deduced from the investigation
of volcanic matter. Nor are these evidences founded on
mere conjecture; for the dates of many eruptions are known ;
and, by tracing the strata of lava, and the marine bodies in-
terspersed, and comparing the relative progress of vegetation
over each, we may draw a very probable couclusion in regard
to the age of the more remote ; and, perhaps, may be induced
to give the world a higher degree of antiquity than is com-
monly admitted.

For nearly five centaries this island has ceased to
exhibit any volcanic eruption; but the numerous
hot springs, which continue to emit their vapour,
prove that subterraneous fire still exists. Besides
these warm springs, however, there are others of an
opposite nature ; and from the same mountain which
produces the sulphureous and medical waters, a cold
spring issues, of the purest quality, and is conveyed
by aqueducts to the town of Ischia. oo

The lofty mountain now bearing the name of St.
Nicolo, is the Epopeus of the classic writers.

Like ZAtna, it may be divided into three regions;
the lower cultivated, the middle clothed with rich
groves of oaks and chesnuts, and the upper bleak
aud barren, producing only a few low shrubs and
dwarf trees.

It is not, however, without inhabitants; for, on this aérial
summit, some hermits have fixed their abode ; and no ancho-
rite certainly eversclected a more appropriate spot. Exalted
above the dwellings, as they profess to be above the passions
of men, they may look down with an eye of indifference on a
prodigious expanse of territory, thickly dotted with towns and
villages; and, contrast their homely fare and tranquil situa-
tion with the cares and tronbles which attend the wealth and
luxury of the world beneath; :
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Captain Tillard's Account of the Volcanic Island
of Sabrina.

Approaching, says he, the island of St. Michael's,
on Sunday, June 12, 1811, in his Majesty’s sloop
Sabrina, under my command, we occasionally ob-
served, rising in the horizon, two or three columns
of smoke, such as would have been occasioned by
an action between two ships, to which cause we
universally attributed its origin. 'This opinion was,
however, in a very short time changed, from the
smoke increasing and ascending in much larger
bodies than could possibly have been produced by
sach an event; and having heard an account, prior
to our sailing from Lisbon, that in the preceding
January or February a volcano had burst out within
the sea near St. Michael's, we immediately con-
cluded that the smoke we saw proceeded from that
cause, and on our anchoring next morning in the
road of Ponta del Gada, we found this conjecture
correct as to the cause, but not te the time; the
eruption of January having totally subsided, and
the present one having only burst forth two days
prior to oar approach, and about three miles distant
from the one before alluded to.

Desirous of examining as minutely as possible a conten-
tion s0 extraordinary between two such powerful elements,
1 set off from the city of Ponta del Gada on the morning of
the 14th, in company with Mr. Read, the Consul General of
the Azores, and two other gentlemen. After riding about

twenty miles across the N.-W. end of the island of St. Mi-
- chael’s, we came to the edge of a cliff, from whence the vol-
cano burst suddenly upon our view in the most terrific and
awful grandeur. 1t was only a short mile from the base of
the cliff, which was nearly perpendicular, and formed the
margin of the sea; the cliff being, as nedarly as I could judge, -
from three to four hundred feet high, To give i:u an ade-
gquate idea of the scene by description is fur beyond my
powers; but for your satisfaction I shall attempt it.

Inragine an immense body of smoke rising from the sea,
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the surface of which was marked by the silvery rippling of
the waves, occasioned by the light and steady breezes inci-
dental to those climates in summer. In a quiescent state, it
had the appearance of a circular cloud revolving on the water
like an Lorizontal wheel, in varivus and irrcgular involutions,
expanding itself gradually on the lee side, when suddenly a
column of the blackest cinders, ashcs, and stones would shoot
up in form of a spire at an angle of from tcn to twenty de-
grees from a perpendicular line, the angle of inclination being
universally to windward : this was rapidly succeeded by a
second, third, and fourth, each acquiring greater velocity,
«and overtopping the other till they had attained an altitude
as much above the level of our eye, as the sea was below it.

As the impetus with which the columns were severally pro-
pelled, diminished, and their ascending motion bad nearly
ceased, they broke into various branches resembling a groupe
of pines, these again forming themselves into festoons of
white feathery smoke in the most fanciful manner imagin-
able, intermixed with the finest particles of falling ashes,
which at one time assumed the appearance of innumerable
plumes of black and white ostrich feathers surmounting each
other; at another, that of the light wavy branches of a weep-
ing willow; ..

During these bursts, the most vivid flashes of
lightning continually issued from the densest part of
the volcano ; and the cloud of smoke now ascending
to an altitude much above the highest point to which
the ashes were projected, rolled off in large masses
of fleecy clouds, gradually expanding themselves

_before the wind in a direction nesrly horizontal, and
drawing up to them a quantity. of water-spouts,
which formed a most beautiful and striking addition
to the general appearance of the scene.

. That part of the sea where the volcano was si-
tuated, was upwards of thirty fathoms deep, and at
the time of our viewing it the volcano was only four
days old. Soon after our arrival on the cliff, a pea-
sant observed he could discern a peak above the
water: we looked, but could not see it; however, in
less than balf an hour it was plainly visible, and be-
fore we quitted the place, which was about three
hours from the time of our arrival, a complete crater
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was formed above the water, not less than twenty
feet high on the side where the greatest quantity of
ashes fell; the diameter of the crater being appa- -
rently about four or five hundred feet.

The great eruptions were gencrally attended with a noise.
like the continued firing of cannon and musquetry intermixed,
as also with slight shocks of earthquakes, several of which
having been felt by my companions, but none by myself, I
had become half sceptical, and thought their opinion rose
merely from the force of imagination ; but while weé were
sitting within five or six yards of the edge of the cliff, partak-
ing of a slight repast which had been brought with us,. and
were all busilg engaged, one of the most magnificent barsts
took place which we had yet witnessed, accompanied by a
very severe shock of an earthquake. The instantanecous and
involuntary movement of each was to spring upon his feet,
and I said, “This admits of no doubt.” The words had
scarce passed my lips, before we obscrved a large’portion of
the face of the cliff, about fifty yards on our left, falling, which
it did with a violent crash. So soon as our first consternation
had a little subsided, we removed about ten or a dozen yards
further from the edge of the cliff, and finished our dinnér,

On the succeeding day, June 15th, having the
consul and some other friends on board, I weighed,
and proceeded with the ship towards the volcano,
with the intention of witnessing a night view; but
in this expectation we were greatly disappointed,
from the wind freshening and the weather becom-
ing thick and hazy, and also from the volcano itself
being clearly more quiescent than it was the preced-
ing gay. It seldom emitted any lightning, but oc-
casionally as much flame as may be seen 1o issue
from the top of a glass-house or foundery chimney.

On passing directly under the great cloud of
smoke, about three or four miles distant from the
volcano, the decks of the ship were covered with
fine black ashes, which fell intermixed with small
rain. We returned the next morning, and late on
the evening of the same day I took my leave of St.
Michael’s to complete my cruize.

Returning again towards St. Michael’s on the 4th
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of July, I was obliged, by the state of the wind, to
pass with the ship very close to the island, which
was now completely formed by the volcano, being
nearly the height of Matlock HighTor, about eighty
yards above the sea. At this time it was perfectly
tranquil; which circumstance determined me to
land, and explore it more narrowly.

I left the ship in one of the boats, accompanied

by some of the officers. As we approached, we
perceived that it was still smoking in many parts, and
upon our reaching the island, found the surf on the
beach very high. Rowing round the lee side, with
some little difficulty, by the aid of an oar, as a pole,
I jumped on shore, and was followed by the other
officers. We found a narrow beach of black ashes,
from which the side of the island rose in general too
steep to admit of our ascending; and where we
could have climbed up, the mass of water was much
too hot to allow our proceeding more than a few
yards in the ascent. ‘
" The declivity below the surface of the sea was
equally steep, having seven fathoms water scarce
the boat’s length from the shore, and at the distance
of twenty or thirty yards we sounded twenty-five
fathoms.

From walking round it in about twelve minutes, I should
judge that it was something less than a mile in circum-
ference; but the most extraordinary part was the crater, the
mouth of which, on the side facing St. Michael’s, was nearly
level with the sea. It was filled with water, at that time
boiling, and was emptying itself into the sea by a small stream
about six yards over, and by which I should suppose it was
continually filled again at high water. 'This stream, close to
the edge of the sea, was so hot, as only to admit the finger
to be dipped suddenly in, and taken out again immecdiately.

It appeared evident, by the formation of this part of the
island, that the sea had, during the eruptions, broke into the
crater in two places, as the east side of the small stream was
bounded by a precipice, a cliff between twenty and thirty

* feet high forming a peninsula of about the same dimensions
in width, and from fifty to sixty feet long, connected with the
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other part of the island by a narrow ridge of cinders and
lava, as an isthmus of from forty to fifty feet in length, fxq,o
which the crater rose in the form of an amphitheatre.

‘This cliff, at two or three miles distance from the island,
had the appearance of a work of art resembling a small
fort or block-house. 'The top of this we were determined, if
possible, to attain; but the difficulty we had to encounter in
doing so was considerable; the only way to attempt it was
up the side of the isthmus, which was so steep that the only
mode by which we could effect it, was by fixing the'end of
an oar at the base, with -the assistance of which we forced
ourselves up in nearly a hackward direction.

Having reached the summit of the isthmus, we fonnd ano-
ther difficulty, for it was impossible to walk upon it, as the
descent on the other side was immediate, and as steep as the
one we had ascended; but by throwing our legs across it, as
would be done on the ridge of a house, and moving barselves
forward by our hands, we at length reached that part of it
where it gradually widened itself and formed the summit of
the cliff, which we found to have a perfectly flat surface, of
the dimensions before stated.

Judging this to be the most conspicuous situation, we here
planted the Union, and left a bottle sealed up containing a
small account of the origin of the island, and of our having
landed upon it, and naming it Sabrina Island.

Within the crater I found the complete skeleton of a guard,
fish, the bones of which being pcrfectly burnt, fell to pieces
upon attempting to take them up; and by the account of
the inhabitants on the coast of St. Michael’s, great numbers
of fish had been destroyed during the early part of the erup-
tion, as large quantities, probably suffocated or poisoned,
were occasionally found drifted into the small inlets or bays.
" The island, like other volcanic productions, is composed
principally of porous substances, and generally burnt to
complete cinders, with occasional masses of ‘a stone, wkich
1 should suppose to be a mixture of iron and lime stone.

PR N el

SECTION V.,
MIXED PHENOMENA.
New Island formed in the Bay of Bengal.

20. A new island bas been lately formed in the
upper part of the Bay of Bengal, by a rapid accre-
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tion of the alluvion or soil, made along' the shores of
the large rivers of the Indian continent. - The island
is nothing at present but a sand-bank ; but it is con-
tinually receiving such additions as "will gradually
render it a spacious tract. It was not visible four
or five years ago, and it was only discovered, toge-
ther with the canal, by vessels trading to Saugur,
about the latter end of 1816.

"The situation is 21° 35’ of latitude, and 88° 20" of longi-
tude east of Greenwich. This position is precisely that
which has been indicated in the maps as the bank of Sangur,
at the eastern extremity of the upper part of the island of
that name. Its formation between the mouths of the Flongly
and the canal of the bay, may well enough account for its
origin. There being two considerable mouths of rivers, with
rapid currents rushing into the sea, both east and west, these
must have long been a submarine agglomeration, which has
now risen ahove the surface of the ocean, and must increase
under the protection of the continental lands that lie between
those two arms of the Ganges.

This island (which bas been named Edmonstone,)
is about two miles in length from east to west, and
half a mile wide from north to south. At the western
extremity are little elevations that command a view
of the sea. The centre of the island rises high
enough to afford shelter, except during the violence
of a tempest. The southern shore consists of a fine
but solid sand, with a gentle declivity; one of its
bays lies very convenient for sea bathing.

The north coast is much intersected with bays and long
slips of land, which, with other accretions that appear at low
water, form a line of soil in the middle of the canal, that se-
parates the island from Saugur. This canal is about four or
five miles wide but very shallow; there is every reason to
conclude, that in a few years, it will be completely stopped
up and that the Isle of Edmonstone will compose the southcrn
extremity of the continental peninsula.

Situations like this form a proper subject of spe-

culation for the philosophic mind, to trace the pro-
gress of such a soil, in raising a substratum that
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will hereafter furnish subsistence for animals and
vegetables.

" Here the operations of nature are in their infancy, a grow-

ing assemblage, consisting of alluvions, trunks, branches,
and leaves of trees, with seeds, and other materials, brought
by the winds and waves from the opposite coast, and finally
deposited by the reflnx. They may be seen floating in im-
mense masses in the canal, and may be considered as tri-
butary offerings to the new creation. The quantity of wood
conveyed hither in this manner is so considerable, that some
of the barges that bring fuel from the Sunderbunds prefer
touching at the Isle of Edmonstone, to load with the frag-
ments that lie scattered there. The wood and the leaves
become decomposed by time, and farnish a supply of soil
proper for vegetation. As to the seeds, they appear to retain
their vital quality, and will grow spontaneously in the sands,
wherein even branches will occasionally take root.

In some parts the island is covered with the dung
of birds, which becomes manure for the soil. My-
riads of small crabs cover the northern coast, and
their visits are productive of some utility.

The central part of the island looks at a distance like a
green lawn, dazzling to the view: herbage has taken root
here, and there are a number of tufts of long cass (saccharum

aneum) that thrive very well: Several little trees and

shrubs are also visible, among which are the date manky, and
profuse scatterings of the or morinda, the lurge grains ot
which are of a triangular form. There is a pretty large quan-
tity of purslain, (portulacca oleracea;) also a kind of bean.

" But the principal plants, and indeed the principal contri-
butors to the whole formation, are¢ the ipomea or pes capre,
and the salsola; both are found in great abundance. The
former appears to be in a soil exactly suited to it, and throws
a prodigious lustre on the centre of theisland. ', .. .
_"A number of creeping plants strike' deep roots into the
sand, and, spreading several yards over the surface of the
soil, help to keep the sand cemented; a new layer of sand
coming over this, the shoots pierce through and cover it again,
so that it is no longer at the mercy of the winds. There is.a
progressive accumulation of these roots, which ramble in all
directions ; new branches are constantly crossing each other,
80 as to form a compact sort of lattice-work: thus the sand
becomes a solid aggregate, and capable of retaining the fresh
layers that spread over it.

YOL. I. D
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In short, the soil has every appearance of becoming Wwéll
adapted for all the purposes of vegetation ; and there 'can be
little doubt that what is now the sandy base of the Isle of
Edinonstone, will hereafter contain produce like the neigh-
Bouring islands and continent. )

At present the‘island is only visited by wood-ciiftérs and
fishermen, who have raised two huts on it in honour of Siva,
an Indian divinity and the third persdn of their Trinity.
There is no vestige of any other habitation. The canal that
separates the island 'from Saugur is well stocked with fish of
different descriptions; and the southern shore is frequented
by tortoises.

Sinking of a Hill in the State of New York.

21. On the 1st of June, 1796, a remarkable phe-
nomenon occurred in the vicinity of the town eof
Katskill, in the State of New York. The country
in the neighbourhood is a succession of little hills,
or rather small elevations, detached from each other,
and only connected a little at their bases. One of
these hills, the nearest to Katskill Creek, and ele-
vated about 100 feet above the level of the creek,
suddenly suffered a sinking of more than half its
declivity. It might have measured about 150 feet,
from its summit to the extremity of its base, follow-
ing the line of inclination. breadth of about
“eighty fathoms fell in, beginning at about two or
three fathoms from the top. The sunken part gave
way all of a sudden, and fell so perpendicularly
that a flock of sheep feeding on the spot, went
down with it without being overturned. e trunks
of trees that remained on it in a half rotten state,
were neither unrooted nor even inclined from their
former direction, and now stand at the bottom of
this chasm, of above four acres in extent, in the
same perpendicular position, and on the same soil.
However, as there was not sufficient space for all
this body of earth, which before had lain in a slope,
to place itself horizontally between the two parts of
the hill that have not quitted their station, some
parts are cracked, and as it were farrowed.
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‘Bat a more striking circumstance is, that the lower part
of the hill, which has preserved its former shape, has been
pushed.and thrown forward by the sinking part making itself
room ; ‘that its 'base‘has advanced five or six fathoms beyond
a smallirivilet, which beforeflowed at the distance of above
ten fathoms from .it ;.and that it has even -entirely stopped
the course of .its stream. 'The greatest elevation of the
chasm is about fifty or sixty feet; in its sides it has disco-
‘vered a Blue eatth, exhibiting all the characteristics of marl.
JIn some of ‘the strata of .the marl.is found sulphate of lime
.in minute.erystals. 'The sinking of the -hill made so little
-noise, as not.to.be heard at the proprietor’s house at the dis-
tance of 300 fathoms, nor at the town, which is separated
from the hill only by the narrow stream of the creek.

Subterranean Lakes.

‘22, 'In the canton of Bresse, in Burgundy, there
are two subterranean lakes, which often overflow in
times of the,greatest .drought, and lay a large tract
of ground-under water ; one :of them has no appa-
rent spring or opening, and yet in a dry season it
throws out water enough to overflow the meadow-
land near it. The grottoes or caves of Arcy are
seated about eighteen miles from Auxerre, and over
them is soil about ten feet-deep. The entrance.into
these caves is 200 paces long, but narrow.

There are arches which form several vaults, from whence
drops clear water, which turns into a brilliant hard stone.
Twenty paces from the entrance is a lake, which seems to be
formed by that: part of - the ‘water that will not petrify. The
highest of the vaults is not above eight feet. About eighty
paces from the eatrance there is:a kind of hall, with a coffee
colonred ceiling, wherein there are.a thousand odd figures,
which have a very agreeable effeet.
i

SECTION VL
NATURAL BRIDGES, &c.
Natural Bridge in Virginia, North America.
23. This bridge is described by Mr. Jefferson in

his State of Virginia. It commences at the ascent
D2
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of a hill, which seems to have been cloven asunder

by some convulsion of nature, the fissure at the

bridge is by some measurements said to be 270
feet, by others only 205; width at bottom forty-

five feet, at top ninety, which gives the length of

the bridge ; the thickness at the summit of the arch

is forty feet; a considerable part is of earth, apon

which grow many large trees, the residue is of the-
same materials with the hill on both sides, which is

a solid lime-stone rock, and forms the arch, which

is of a semi-elliptical form, very flat.

The height of this arch above the water (the whole being
205, and forty the thickness) is 165 feet, the breadth at the
middle is about sixty feet. It has no ledges, but what is
formed on some parts by the rock, but even at these few
can stand upon their feet to look down, but go on hands and
feet to pecp over. On the contrary, the view from below is
most delightful, and enchanting. The fissure continuing
narrow and straight, both above and below, and .of such
height that it exhibits a prospect for about five miles; gives
a short but very pleasing view of Blue Ridge on the one
side, and North Mountain on the other; the stream that
passes below it, is called Cedar Creek, and fails into James’s
river. ‘The bridge is in the county of Rockbridge, to which
it hag given the name. We have no account of the time
when it was produced. It has, however, formed a passage
between two mountains otherwise impassable. )

Natural Bridge of Angaraez, South America. 3

24. This bridge is described by Don Ulloa. It
is from sixteen to twenty-two feet wide, 111 feet
deep, of breadth 1% of a mile, and is not sensibly
greater at top than at bottom. Don Ulloa thinks
it has been effected by the wearing of the water
which rungbelow it ; if so, it would have worn down
plain and smooth, or most on that side on its de-
scent, where the rock was of softer materials ; but
he informs us that the cavities on the one side, were
equally hard, and tally with protuberances of tho
ather, that if they met they would fit in all thei
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indentures so as to leave no space void ; from which
we are rather inclined to conclude, that it has
heen formed by some violent convulsion of nature.
In comparing the two, although we find in the bridge in
Virginia, the same quality of rock on both sides, and with
the bridge itself, we donot find the protuberances on the one
side answering to the cavities of the other ; if any such have
been, the protuberances must have been effaced by time,

Causes of the Crystalline Forms of Minerals.

25. Thegreat variety of forms which the same mine-
ral species is known to assume, has drawn much of
the attention, and occasioned the most laborious
part of the investigations of mineralogists. The
known forms of calcareous spar exceed 600 ; and
perhaps those of iron pyrites and of some other
species, if they were full; examined, would not be
found much fewer. Leblanc was the tirst modern
chemist that attempted to account for this diver-
sity ; but the progress which he made was incon-
siderable. The subject has lately been taken up by
M. Beudant, who has published a most interesting

and elaborate paper on the subject, the substance
of which is as i(:)llg)ws:

1. The state of the atmosphere, the greater or less rapi-
dity of evaporation, the form of the vessel, its nature, the
quantity of liquid, the state of its concentration, seem to
have no effect whatever upon the crystalline forms which
salts assume ; they merely influence their beauty and size.

2. When the atmosphere is moist, the salts have a tendency
to form crystalline vegetations on the edges of the vessel.

8. Very dilute solutions, excluded from {}e air and pre-
vented from evaporating, may yield crystals after a longer or
shorter interval of time. But this is particularly the case
with those salts which have but little solubility.

- 4. The nature of the vessels, by exercising different attrac-
tions on the salts, occasions the crystals to depositthemselves
more or less quickly, and to accumulate in different ways in
different parts of the solution. If the vessels are covered

with a coat of grease, the crystallization takes place only at
. the surface, .
D3
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8. ‘The position in: which the crystals are deppsited in the
midst of & lquid mass, has no other influence than that of
producing more or less extension of the crystal in one direc-
tion, rather than another. ‘The bounding faces are always of
the uswal number, and in the usual positien.

6. The temperatare and electrical state seem: to have no
influence on the forms of erystuls; excepting that at high
temperataraes erystallimation is very irregulan, and. the. saline
masses produeed arg very fragile.

7. Substancces in suspension, almost permanent in a saline
solution, have no effect in varying the crystalline form.
These substances are often deposited in the crystal in con-
centrated layers.

8. The erystallization of a salt caunot take place im-the
midst of a depesit of foreign mutters'im very fine and incohe-
rent particles, unless the deposit be covered to a certain
height by the liquid. Crystals, formed in these circum-
stances, always contain a portion of the foreign matters
which are found disseminated more or less regulanty in their
mass, and never deposited: in eoncentsic loyers. When. the
solution is not much eoncentrated, the erystals arc always of
a simpler form apd more regular than when they are crystal-
lized in a pure liynid. When the solution is very concen-
trated, isolated erystals are formed in it, whose faces are
cronsed like the. hepper of a milk. ”

9. The erystalligation of 2 salt may take place in the midst
of a gelatinous mass without the necessity of any sugerpatant
liquid. In that case the erystals eontain none of the foreign
iatter, and undergo no change of form ; but they aye al-
most always isolated and remarkably regular and complete in
all their parts,

10. When several salts are in solution in the same liquid,
it would appear that they arc egpable of mutually affecting
one another’s crystallization, even when they are not suse.
ceptible of uniting or acting chemically wpon each other.
Thus common salt takes the form of a cubo-octahedron when
it crystallizes in the midst of a solution of borax, or still better
of boracic acid.

11. The forms which the same salt is capable of assuming,
vary aceording to the nature of the liquid from which it is pre-
cipitated. Tﬁus alum assumes the ewbo-octabedral form
when it crystallizes in pitric acid, and the cubo-icqsahedral
form when it cxystallizes in muriatic acid,

12. Whenever several salts are eapable of mixing chemi-
cally, that is to say, of uniting without entering into a defi
nite combination, that salt, whose system af crystallization
predominates, always assumes particular forms whish diffey
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from, those which it adopts when it is pure. The different
salts present likewise in general, different forms in the same
systerh of orystallization, according as they contain more or
less.of acid; and the. double salts according as one or other
of the compquent salts exist in more or less guantity.

‘13.. The qgemical, action which tends to determing a parti-
cular form, by altering the composition of a salt, produces
different effects according to its energy, and often gives oc-
casion at omge to several varieties of crystals. Thus the
action of an ingolyble carbonate upon alum determines im,
the same solution ogtahedral ¢rystals, cubo-octahedral crys~.
tals, cubic crystals, and an. incrystsllizable mattes which gon-
tajns still legs acid than the preceding. i

14. When simple cxystals of different, forms belonging to
the same salt are dissolved together in the same liguid, twe
different things may happen. If the crystallization takes
place slowly, the crystals are deposited im succession and
separately ; byt if the crystallization be rapid, a single mixed
compound is formed, exhibiting crystals partaking at once of
all the different simple forms, The octahedral and cubioc
cryatals of alum. may unite and consfitute cubo-octahedral,
crysials.

D;& Crystals of complex form may be sometimes decom-
posed into. several simple forms by different solatiops and
spccessive sjow, crystallizations, 'Thus, cubo-octo-dodecahe-
dral alum yielded separate octabedrons, cubes, and cubo-do-

yoshedrons,

16. Crystals of a certain form being put into a solution,
of the same substance, which gives naturally a different form,
encrease by additions secording to this new form.

The Giant’s Causeway.

26. The Giant’s Causeway in the county of Antrim’
in Ireland, is the most remarkable one of its kind
in the world. The name of it may naturally convey
to us the idea of some stupendous wark of art; and
as-such it seems to have been considered in.the
days of ignorance, when the name was @rst.apphefi;
modern philosophy, however, looks on it w1th.a. dif-
ferent eye. To conceive a proper idea of this un-
paralleled curiosity, we may imagine an approach
to it from the sea: its first appearance is that qf a
bold rocky shoxe, with exte;lsi,ve ranges of shelving,
. D _
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eslculated for an immense promenade. These rocks,
however, instead of being disposed in lamine or
strata, form basalts or angular columns, so closely
attached to each other, that, though perfectly dis-
tinct from top to bottom, scarcely any thing can be
introduced between them.

The columns themselves are not each of one sotid stone in
an upright position, but composed of several short lengths
exaotly joined, not by flat surfaces, as in works of art, but,
what is most extraordinary, they are articulated into each
other, as a bone is into its socket, the one end of the joint
having a cavity into which the econvex end of the opposite is
exactly fitted : which is not visible but by disjointing the two
stones. The depth of the coneavity is gencrally from three
to four inches ; and what is still farther remarkable, the con-
vexity and the corresponding concavity are not conformed to
the external pentagonal figure of the column, but exactly
round, and as large as the size of the column will admit. It
is still further remarkable, that the articulation of these joints
are frequently inverted. In some the concavity is upwards,
in others the reverse.

* The formation of this curious natural production has been
accounted for by supposing that the whole body of the rock
was once in a state of fluidity, being no other than the lava
of a burning mountain; that the prodigious mass cracked in
its cooling inte the forms which we now see; that it may
since in some measure have been deranged by earthquakes ;
that these have swallowed up the volcano itself; and that
the waters of the neighbouring ocean now roll over the place
where it once stdod. Those geologists, however, who have
embraced the system of Werner, attribute all these effeots to
the agency of water, :

EXPRAORDINARY CAVERNS. :
¢
Immense Caverns in Ireland.

. 27. The vastly extensive caves of Ballybunnion,
in the county of Kerry, are highly deserving of ex-
amination. Several of these immense caverns are
as yet unexplored, and their inspection would make
ample remuneration for the trouble of obtaining
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access to them. - They are surrounded hy the most
beautiful and romantic scenery, sitnated in the
bosom of a country whose shores are washed by the
waves of the vast Atlantic—the proudly towering
cliffs give a grand and majestic appearance to this
enchanting scene, the prospect from the summit of
which exceeds the most glowing description; no
justidea can be formed, even by imagination, of this
singularly beautiful spot. On either side, a rich and
vernal green delights the sight, on one a fruitful
and weﬁ cultivated country; and on the other, the
heaving bosom of an immeasurable ocean, whose
billows dash against its beach. Wave chasing wave,
in quick succession, display the grandest and most
magnificent exhibition of natural curiosities ; and
the tremendously terrific roar is returned by ten
thousand echoes from the clefts and hollows in the
adjacent rocks. Descending from this charming
eminence, the next moment entombs the delighted
observer in the bowels of the earth.

The entrance to these caverns is at first easy, but after-
wards attended with some difficulty on account of the pro-
jections of the rocks at either side ; 4nd the particles which
time or some sudden convulsions of nature had removed from
their sitnations, intercept the path.

Several of these subterraneous grottoes form the most splen-
did chambers, and the effect produced by a lighted flambeaun
is indescribably beautiful; the roofs, ceilings, and floors, are
of a brilliant and transparent crystal, pieces of which are pre-
served by naturalists with the most pious care, and some of
them have declared it superior to the celebrated Derbyshire
spar.

: 'The digcharging of fire arms, much practised in caves, is
here attended with danger, immense fragments of rock being
frequently dislodged by the sudden report. Sounding a bu-
gle or a trumpet has a pleasing effect, and is considerably
safer ; the tones aro reverberated with.a most agreeable mul-
tiplication, until they “ in hollow murmurs die away.”

The caves are of great magnitude, and the passage, from
the entrance to an excavation at the mouth of the bay, is-
about three miles, which is perfectly passable.

D a
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Cavern near Shakpoor.

28. In September 1816, Mr. Williams and Cap-
tain Maude, of the ship Favourite, having visited
the site of the ancient city of Shahpoor, in the pro-
vince of Fars (the ancient Parats) accompanied
by Meer Shumsoodeen, a predatery chieftain, who
from his plundering mode of life, kad become
well acquainted with the hidden recesses of the
mountains, pointed out to their notice an extensive
cavern containing a prostrate colossal figure.

The cave is distant from Shahpoor three miles, on the op-
posite side of the river.. From the base of the mountain,
necar the summit of which the excavation is made, ne traces
of a cavern are discernible. The ascent is-difficult, chiefly
from its perpemdicular heightt When the travellers bad
nearly reached the top, they found ibemselves at the
foet of an abrupt rampart, about thirty feet high, the depth
of which, from its upper edge to the entrance of the cave to
which it forms a level landing, was sixty feet. The entrance -
to the cavern is a plain, roughbly hewn areh, three feet high,
and thirty-five feet wide, beyond which the height increases
to forty feet, and the width to sixty and seventy. )

The figure, which is of stone, appears to have stood ori-
ginally on a pedestal in the middle of this exeavation, but
was discovered lying on the ground, and the legs below the
knees broken off. The costume appears to be similar to the.
sculptures at Shahpoor, Nukshi, Roostum, and Persepolis,
and with the same luxuriant flow of curled hair. Its arms
rest upon the hips, and the costame is a robe, fastened by a
smal button at the neck, and falling loosely over the elbows,
and in this respect differs from the sculptures just mentioned.
The length of the face from the forehead to the chim is iwo
feet three inches, and the length of the body four feet and a
half. According to this measurement the whole figure must
have been about fourteen feet high. From the statue, to the
most retired parts of the cavern, the excavation increases in
height and width. After passing down an inclined plane,
for about twenty feet, and up an ascent of about fifty feet
more, the travellers reached a dry reservoir, seventeen feet
by seven wide, and five feet deep. Farther on, they be-
gan to descend by torch light a low narrow passage in the
rock, and reached another cavern, the roof of which was
supported by a few huge shapeless pillars, The use or objeet
of this excavation is not known.
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SECTION VIIL

CORALLINE STRUCTURES AND PETRIFACTIONS.

The arrangement of these sybjects under one
head is less material than the contrast they form,
and the reflectians to which they lead. Oun these
grounds we have classed asfirst in this seetion .

Zoophytic, or Coralline Siructures.

29. M. de Perssonel of Marseilles, made some
experiments on coral and ether marine bodies.
These hodies, which the Count de Marsigly ima-
gined to be flowers, this ingenious naturalist disces
vered to be insects, inhabiting the ceral. M, Po-
nati, of Turin, says, that coral is a mass of animals.
of the polype kind; and, instead of representing
the polype beds and cells, which they contain, as the
work of pelypes, he thinks it more just to say, that
coral and other coralline bodies, have the same re-
lation to the polypes anited to them, as there is
between the shell of a snail and the snail itself; or
the bones of an animal, and the animal itself. The
same system has also been illustrated and established.

by Mr. Ellis.

The Red Sea, the Indianand Pacific Oceans, abound with
coral. Throughout the whole range of the Polynesian and
Australasian islands, thera is soarcelx a leufue of sea unoc-
cupied by & coral reef or a coral island ; the former springing
up to the surface of the water from the fathomless bottom :
and the latter, in various staged, from the low and naked
rock, with the water rippling over it, to an uninterrupted
forest of talh trees. I have seen,” says Mr, Dalrymple, &i‘:
his Inquiry into the Formation of Islands,) ¢ the coral banks
in all their stages, some in deep water, others with a few
racks appearing above the surface, some just formed into
islands, without the least appearance of vegetation ; others,
with a few wceds on the highest part; and, lastly, such as are
covered with large timber, with a bottomless sea, at a pistol«
shot distance.” In fact, as soon as the edge of the reef is’
high enough te lay hold of the Gﬂoating sea wreek, or for a
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bird to perch upon, the island may be said to commence.
- 'The dung of birds, feathers, wreck of all kinds, cocoa-nuts,
floating with the young plant out of the shell, are the first
- rudiments of the new island. With islands thus formed, and
others in the several stages of their progressive creation,
Torres Strait is nearly choaked up; and Captain Flinders
mentions one island in it covered with the ¢casuarina, and a
variety of other trees and shrubs, which give food to paro-
quets, pigeons, and other birds, to whose ancestors, it is
probable, the island was originally indebted for this vegeta-
tion. The time will come, when New Holland, New Guinea,
and all the little groups of islets and reefs to the north, and
north-west of them, will either be united into one great con-
tinent, or he separated only with deep channels, in which
the strength and velocity of the tide may obstruct the silent
and unobserved agency of these insignificant labourers.

A barrier of coral reef runs along the whole of the
eastern coast of New Holland ; among which (says
Captain Flinders,) we sought fourteen days, and
sailed more than five hundred miles, before a pas-
sage could be found through them out to sea.

Supposing the sea were to change its bed, and to cover
again the present continents (as it most probably will,) what
great ranges of hills and mountains will then appear the
work alone of diminutive insects! And, if the presentislands
and continents were once, for a series of ages, covered by
the sea, (as the generality of the present geologists believe
they were,) did these little polypes work in that sea! If
they did, where are their works? 1s it now lime-stone and
chalk? , ‘

- 80. The chalk hills of Derset have nearly the
same appearance as would the coast of New Hol-
land, were the sea to forsake its bed, and leave the
foundation of the coral reefs dry, after the atmo-
sphere and the rains' had decomposed and. pulve-
rized their upper parts, and the debris had tumbled
down their sides; and were the sea again to fill our
vallies, ships would find no anchorage at a
pistol-shet distance from the sides of our chalk hills,
ds is the case near the reefs of eoral.

It cannot pesitively be said that chalk was formed by the
coral insects; but many observations tend to inculcate that
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belief. The chalk is incumbent on a stratum of sand-stone,
full of shells, which was once the bottom of the sea, before
the chalk was formed; the sand-stone rests on a bed of -
sand, with a few shells: a little above the sand-stone, in the
chalk, we find cornua ammonis ; and it was easy for them to
find their way there, when the reef had just begum forming.
Higher up in the chalk, few shells are found, and generally
single specimens. A stratum of flints is generally found in
chalk; but that may be accounted for by atoms of silica
being at firstmixed with the calcareous matter,and, in course
of time, joined by the force of attraction,—as atoms with
kindred atoms join, In the alluvial formation, on the banks
of the Ohio, near Cincinnati, different species of coralline
are found, generally calcareous, now and then siliceous : the
siliceous matter must, therefore, have entered, and displaced
the calcareous, whilst in a dissolved state. We frequently
find shells inclosed in flints: the flinty matter must have been
once in a soft state, as the flint exhibits the exact form of the_
shell which it surrounds. Thelime-stone formation, on the
banks of the Ohio, is thought to be the largest lime-stone
formation in the world, it is likely to be also the work of the
marine polype.

Formation of Strata at the Bottom of the Ocean.

31. Solid materials are successively created upon
the bottom of the ocean, where they do not perish,
but accumulate in extremely large quantities. An
examination of the strata of this planet, made with
tolerable attention, would discover them to amount
at this time, to about 7,700 feet, which is little less
than one mile and a half in thickness, measuring
from the surface to the formation of the slate stratam
only. o o

The upper layers of all strata are softer than'
those which lie below ; the greater degree of infil-
tration and compression which the lower strata have
undergone, has rendered them more compact and
hard ; and such parts of the layers as lie within the
influence of the atmosphere are in a state’ of de-
composition. Munch of such strata as contain frag-
ments of marine shells have the appearance of being
formed, partly by a new creation, and partly by a
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new arrangement of the old materiale of land des-~

troyed.

The then newly-created part is the natural produce of
shell-fish and corals; the new arrangement is also the naturat
result of the cliffs along the coasts of all land being washed
down, beat to pieces, and spread over the bottom of the
ocean, the operation of spreading the earthy materials of
former land over the bottom of the ocean, would generally
put shell-fish to great inconvenience, and frequently b
same of them alive, when they would contribute towards
the formation of new strata. These loose earthy materials,
mixed with the shells of fish and corals, buried in vast
numbers, both dead and alive, and in every state of com-
minution, would then be subjected to infiltration, and the
natural compression of a comntinued augmentation of si-
milar materials, as well as of super-imposed strata; all
these things, continued for a very long time, have changed
the loose materials into strata, and such seems to have been
the origin of all marl, chzalk, lime-stone, and even marble.

All strata contain proofs in abundance that their
creation took place in a very slow and gradual man-
ner, whereof the lowest layerof slate is bedded upon
either quartz or granite, and all the rest have been
added in succession ; stratum super stratum, from
the quartz or granite upwards to the surface. A
very cousiderable proportion of these strata have
unquestionably been created by the inhabitants of
the ocean, though it must be admitted that some of
the lecal strata (coals for instance) have had a vege-
table origin; but the ocean has had the most im-~
portant share in arranging these things.

Our knowledge of the structure of this planet is mostiy
confined to what we discover by an examination of its strata ;
and these prove that, with the exception of coal, they are
generally a marine production. Of this any person may
satisfy himself, who will undcrtake the trouble of examining
them in their natural situation, and view the specimens of
mineralogy in the several museums, for in these places, the
proofs are before us. The strata of this planet have been
examined from the surface downwards to the depth of about
two miles, and the whole of that depth cousists of stratum
super stratum ; and they show, in a way which cannot be con-
troverted, that they have been formed ene after another, suc-
cessively, from a great depth to the surface; or, in other
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werds, the strata of greater dopth, ware formed mere early
then sach as lie upon them. .

It is suppesed o be well understeed, or satisfac-
terily proved, that the work of creation began at
the cemtre of the planet; if so, all, or nearly all, the
subsequent formation is not more than could be ac-
cumulated by gravity and the motioa of water, aided,
immensely .aied, by such apparently feehle crea-
tures as shell-fish and corals; as it is ow known
that the component parts of the several strata mostly
consist of sea-shells and coral, the praducts of ani-
mals who must have lived and died during the time
the several strata were forming.

From very early times, these creatures have abounded at
the bottom of the ocean, and they still continue to abound
‘there ; nay, they may be supposed to cover it; their natu-
rally very great increase is calculated to have a vast effect,
particularly, as omn the extinction of life, their exuvie are
placed in a sitnation which renders them nearly, or quite,
imperishable.

The shells and the corals continually accumnlate
upon each ather, and they have actually accumulated
until they have formed strata of "very great thick-
ness ; this could only have been done by the ordi-
pary generation and death of the animals, and it is
obvious that this operation is so slow as to require
an immeasurably long time to form strata of very
great thickness. , '

That strata, consisting in a very considerable degree of the
shells of fish and corals mixed with sand and various sorts of
earth, placed by the ocean where we find them, have accu-
wmulated to a thickness of two miles, is supposed to be incon-
trovertible; therefore our next inquiry should be, in how
many years could this be done? - This accumulation has been
sapposed to take place at the rate of about a foot in one
hundred years. Two miles are 10,500 feet, and that number,
multiplied by 100, produces 1,056,000 years, as the time in
which these animals, aided by the waves of the ocean, may
have accomplished that vast work.

Petrified Trees.
82. On the south bank of the river North Esk, a
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short distance - above the paper-mill at Penicuik,
near Edinburgh, where the strata usually accom-
panying the coal formation of this country are ex-
posed, a large portion of the trunk, and several
roots, of a fossil tree, are visible. It rises several
feet above the bed of the river, as far as the strata
reaches, and the roots spread themselves in the rock.

It appears as if the tree had actually vegetated on the spot
where we now see it. It is, where thickest, about four feet
in diameter. The sirata, in which the remains of the tree
stand, are slate clay, and the tree itself is sand-stone, There
is sand-stone bclow and immediately above the slate clay, and
the roots do not appear to have penetrated the lower sand-
stone, to which they reach. Small portions of coal were ob-
served where the bark existed, the form of which is distinct
on the fossil. )

83. Whilst sinking a pit, in 1818, at Mr. Fen-
ton’s colliery, near Wakefield, Yorkshire, the work-
men, having dug to the depth of eighty-six yards,
came to a bhed of coal two feet six inches thick, be-
neath which they found a petrified tree, or rather
plant, having no branches, standing upright, but
rather inclining to the east. It was six inches dia-
wmeter at the top; but, as they sunk down, it in-
creased to twelve inches, and at the depth of forty-
two feet, seemed to branch out roots to another bed
of coal six feet thick, :

The body was a grey sand-stone, coated round with a blac|
carbonized matter one-tenth of an inch, supposed to be its
bark. ‘

A species of siliceous fossil wood, was found by a serjeant
of artillery, who accompanied Captain Sabine, near the top.
of a hill in Hare Island, on the west coast of Greenland, i
latitude 70° 26°. 1t had been a part of the trunk of a pine
tree, about four inches in diameter. The hill is in the interior
of the island, about four miles from the shore, and 1s consi-
derably more than 900 feet above the level of the sea,

84. Thesituation of thepetrified trees found in Rus-
sia, which, separated from their stumps, are found
sometimes as much as fourteen feet under ground,
chiefly in marshes, proves that they were overturned
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by violence, and prostrated in the spots where they
formerly stood erect.

The bed of earth which covers them consists of sand and
clay. Under dry sand, the wood is reduced to dust; but the
form of the tree remains visible, if the dust be removed care-
fully. Under wet sand, the wood is found perfectly sound,
with however a blackish colour. Only large oaks appear to
have been torn up_by the roots. The trees which are partly
petrified, are found chiefly under a bed of potter’s clay. The
oaks which have not been petrified, on being exposed to the
air, harden'considerably. It is remarkable, that these trees
are frequently found in grounds where none of the sort now
grow. Professor Kunizyn imagines, that these trees were
thus prostrated and covered with earth by the same violent
motion of natare, which, in the north of Russia, separated
enormous masses of granite from their foundations, and car-
ried them to a considerable distance,

35. Mr. W. Chapman has commaunicated to the
Royal Society, an hypothesis, that coal is derived
from the prolonged compression of beds of peat.

- The deepest peat-bogs are from thirty to forty feet ; and he
finds, by calculation, that, if this mass was compressed, it
would be about equal to the strata of coal at Newcastle. He
also traces the analogy between the timber or trees found in
peat-bogs, and on the sea-shores of Northumberland, and
the grit-stone found in the Canton mine at Newcastle. This
stone, specimens of which have been sent to the British
Museum, has the perfect form and appearance of trees; and
evenits apparentfibresare such as to leave no doubt of the kind
of wood which had preceded the present sand or grit. The
combustion which assisted the change of peat into coal, he
considers as having been effected by means of the pyrites.

Account of the Mammoth, or fossil Elephant, found
in the Ice at the Mouth of the River Lena, in
Stberia. ' .

36. Mammoths' and elephants’ bones and tusks
are found throughout Russia, and mere particularly
in Eastern Siberia and the Arctic marshes. The
tusks are found in great quantities, and are collected
for the sake of profit, being sold to the turners in
the place of the living ivory of Africa, and the
warmer parts of Asia, to which it is not at all infe- .
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rior. 'Powards the end of the month of August,
when the fishing season in the Lena is over, the.
Fungusians generally go to the peninsula of Tayat,
where they employ themselves in hunting, and where
the fresh fish of the sea offer them a wholesome and
agreeable food.

One day, their chief, - Schumachof, perceived among the
blocks of ice a shapeless mass, not at all resembling the
large pieces of floating wood, which are commonly found
" there. The following year (1800) he found the carcase of a
walrus (¢rikchechus rosmarus.) He perceived, at the same
time, that the mass he had before seen was more disengaged
from the blocks of ice, and had two projecting parts, but was
still unable to make out its nature. Towards the end of the
following summer (1801,) the entire side of the animal, and
one of his tusks, were quite free from the ice. But the sum-
mer of 1862, which was less warm, and more windy than
common, caused the mammoth to remain buried in the ice,
which Lad scarcely melted at all. At length, towards the
end of the fifth year (1803,) the ardent wishes of Schumachof
‘were happily accomplished ; for the part of the ice between
the earth and mammioth having melted more rapidly than the
rest, the plane of its support became inclined, and this enot-
mous mass fell, by its own weight, on a bank of sand.

In the month of March, 1804, Schumachof came to his
mammoth ; and, having cut off his horns (the tusks) he ex-
changed them with the merchant Bultunof for geeds of the
value of fifty rubles.

'Fwo years afterwards, a Mr. Adams, traversing these dis-
tant and desert regions, found the mammoth still in the same
place, but altogether mutilated. Wild beasts, such as white
bears, wolves, wolverines, and foxes also fed upon it; and
the traces of their footsteps were seen around. The skele-
ton, almost entirely cleared of its flesh, remained whole, with
the exception of one forc-leg. The spine from the head to
the oscoccygio, one scapula, the pelvis, and the other thrce
extremities, were still held together by the ligaments, and by
parts of the skin. ''he head was covered with a dry skin;
l(;np of the ears, well preserved, was furnished with a tuft of

airs.

All these parts have necessarily been injured in transport-
ing them a distance of 7,330 miles; yet the eyes have been
preserved, and the pupil of the left eye can still be distin-
guished. 'The point of the lower lip had been gnawed, and
the upper one, having been destroyed, the teeth could be per-
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ceived. The brain was still in. the cranium, bnt appeared
dried up.

According to the assertion of the Tungusian chief, the
animal was so fat and well fed, that its belly hung down
below the joints of the knees. This mammoth was a male,
with a long mane on the neck, but without tail or proboscis.
The skin is of a dark grey colour covered with a reddish
wool, and black hairs. The dampness of the spot where the
animal had lain so long, had, in some degree, destroyed the
hair. The entire carcase was ten feet high, and seventeen
long, from the point of the nose to the end of the tail, with-
out including the tusks, which together weighed 360 pounds.
The head alone, without the tusks, weighed 414 pounds. The
place where he found the mammoth, is about sixty paces dis-
tant from the shore, and nearly 100 paces from the escarp-
ment of the ice from which it had fallen. 'This escarpment
occupies exaetly the middle between the two points of the
peninsula, and is two miles long. 'Fho skeleton is now in
the Museum of the Academy of Petersburg, and the skin
still remains attached to the head and the feet.

The preservation of the flesh of the mammoth,
through: a long series of ages, is not to he wondered
at, when we recollect the constant cold and frost of
the elimate in which it was found. Itis a common
practice to preserve meat and berries through the
winter by, freezing them, and to send fish, and all
other provisions, annually at that period, from the
most remote of the northern provinces, to St. Pe-
tersburg, and other parts of the empire.

37. ?n 1817, Dr. Mitchell assisted in disinterring
the remains of a mammoth, at Chester, fiftyefour
miles fiom the city of New York, about a year ago.
Since that time, the remains of another individual
of this species have been found in a marsh, only
thirty-two miles north. He also discovered another
in the town of Goshen, Orange County, within sixty
miles of New Yark, in a meadow belonging to a
Mr. Yelverton. The soil is a black vegetable mould,
of an inflammable nature. It abounds with pine-
knots and trunks, and was, about thirty years ago,
covered with a grove of white pine-trees. The
length of the tooth was six inches, the breadth
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three and a half inches ; the circumference of the
lower jaw, including the tooth it contains, twenty-
six inches ; the length of the jaw, thirty-five inches.

38. Inthe same year were discovered in the parish
of Motterton, in the Isle of Wight, bones which
are supposed to belong to one of these stapendous
animals. Several of the vertebra, or joints of the
back-bone, measure thirty-six inches in circum-
ference : they correspond exactly in form, colour,
and texture, with the bones found on the banks of
the Ohio in North America.

- Also, in the parish of Northwood, on the north side of the
island, the bones of the crocodile have recently been found
by the Rev. Mr. Hughes of Newport. They seem to have

- belonged to an animal of that species, whose body did not
exceed twelve feet inlength. Their calcarcous nature is not
altered; but the bones of the mastodon (found on the south
side of the island) contain iron.

- 3Y. A considerable quantity of bones of a large
size, were lately discovered buried in the earth, in
the neighbourhood of the village of Tiede, near
Brunswick. They were examined by M. Dahne,
who appears to have distinguished parts of the ske-
letons of five elephants.

There were nine tusks among them, one of which was four-
"+ teen feet in length, another eleven, and many grinders, in
which the enamel was arranged exactly as in the teeth of the
African elephant, A complete head of a rhinoceros, with
the-horn and teeth, was also found very little altered, and
likewise the horns of two kinds of stags. Mr, Dahne, in
endeavouring to account for this accumulation of bones be-
longing to different animals, supposes that the animals exist-
ed in immense islands; that some great revolution of the
globe inundated their habitations, and forced them to the’
highest spot for shelter from the waters; that, the waters still
rising, they all perished together, that the perishable parts of
their carcases were carried away by the waters, and that an
carthy deposition soon enveloped the bones, and left them
nearly in the state they are now found,

40. Accounts from the banks of the Mississippi
state, according to Mr. Tilloch’s Philosophical Ma-
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gazine, that the mammoth has been discovered ac-
tually in existence in the western deserts of North
America. ’

- According to the descriptions given of it, this Colossus of
the animal kingdom is not carnivorous, but lives on vegeta-
bles ; more particularly on a certain species of tree, of which
it eats the leaves, the bark, and even the trunk. It never lies
down, and sleeps leaning for support against a tree. It has
rather the shape of a wild boar than of an elephant, and is
fifteen feet high. His body is covered by a hairy skin, and
he has no horn.

Ships found imbedded in the Earth.

41. In the paper called the General Evening Post,
for March the 17th, 1818, there is an account which
has been lately received at the Admiralty, of an in-
teresting discovery made in the south of Africa,
about twenty miles north of Cape Town. Some
persons, in digging, happened to strike upon what
appeared a beam of timber; but, tracing it, they
found a ship deeply imbedded in the soil.

A plank of it has accompanied the account of the disco-
very to the Admiralty. Several other ships, at different
times, and in different parts of the world, have been disco-
vered beneath the surface of the earth.

It js recorded by Fulgosas, that in the year 1462, as some
men were working a mine near Berne, in Switzerland, they
found a ship 100 fathoms deep in the earth, with anchors of
iron, and sails of linen, and the remains of forty men.

. Pairre Naxis relates a like history of another such ship
having been found under a very high mountain. )

The Jesuit Eusebius Newcombergus, in his fifth book of
Natural History, says, that near the port of Lima, in Peru,
as the people were working a-gold mine, they found a ship,
on which were many characters, very different from ours.
Strabo also relates, in his first book, that the wrecks of ships’
have been found 375 miles from sea. .

Dr. Plott, in his Natural History of Staffordshire, relates a
story, that the mast of a ship, with a pulley hanging to it,
was found in one of the Greenland mountains, 1s it to be
supposed that these ships, which have been fouud beneath
the surface of the earth, were antediluvian ships? If they
were, (and mankind knew the use of ships before the flood,)

.
N
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it is not probdble that -all mankind, except Noah:and his
family, would have been drowned by a deluge of waters.

Is it not more probable, that violent earthquakes, since the
deluge, have been the means of swallowing up these ships?
but the sea must, at'that time, have covered that part of the
Jand where they have been found.

In the year 1746, Calloa, ‘a Bea-port town in.Peru, was vio-
lently shaken by an-edrthjudke, and of 5000:inhabitants only
200 were saved. The sea rolled in upon the town'in moun-
tainous waves ; ‘ships-of bq{den were'conveyed over the gar-
rison walls ; and one ship, which arrived from Chili the pre-
ceding day, was conveyed to the foot of the mountains, and
left on dry ground.

On the 7th day of June, 1602, the'town of Port.Royal, in
Jamaica, was in two minutes totally destroyed by an earth-
Yuake : ‘many ships were also swallowed up.

The earthquake which visited Sicily in '1693, shook the
whole island, and extended to Naples and Malta ; the city of
Catania ‘was 'destroyed, with 18,000 inbabitants: fifty-four
cities and towns, besides many villages, were either greatly
injured or totally destroyed. e city of Catania was rebuilt,
and is now again'in ruins by the late earthquakes that shook
all Sicily. And on the first of November, 1765, Lisbon in
Portugal was also destroyed by an earthquake: many ships
in the barbour were also swallowed up, only their masts
appearing above water: the sea saddenly rolled in like a
mountain, ships were driven from their moorings, and tossed
about with great violence. The same day that Lisben was
destroyed, Cadiz was violently shaken by an earthquake;
and the inhabitants were yet more alarmed at the appear-
ance of a wave coming towards the town at least sixty feet
higher than common : it beat in the breast-work of the walls,
and carried pieces of eight or ten tons weight forty or fifty .
Yyards from the wall, and passed over a parapet sixty feet
above the ordinary level of the water.

8t. Ubes, a sea-port town, twenty miles south of Lisbon,
was entirely swallowed up by the repeated shocks of this
earthquake: in Africa, near Morocco, the earth opened,
and swallowed up a village with 8 or 10,000 inhabitants ;
‘Sallee and Tangiers also suffered greatly by an inundatinn of
waters. The same earthquake was felt all over Spain: at
Ayomonte, near where the Guadiana falls into the bay of
Cadiz, the water came on in vast mountains, and laid under
water all the coasts of the islands adjacent. The waters in
many parts of ‘Britain were greatly agitated at the. same
time. At three quarters after six in the evening, on - the
same day that Lisbon was sunk, and about the time of two
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hours’ ebb of the tide, a great body of water rushed up in
Glamorganshire in Wales, accompanied with great noise, and
in such quantity that it floated two vessels of 200 tons bur-
den each.

At Kinsale, in Ireland, a great body of water rushed with
‘such violence into the hurbour, that it drove two véssels from
‘their moorings.

In Holland, the agitations were more remarkable: at
‘Alplien, on the Rhine, the waters were agitated to such a
violent degree, that buoys were broken from their chains,
large vessels snapped their cables, sialler ones were thrown
out of the water upon the land, and Gthers lying on'land were
set afloat. This destructive earthquake extended over a
tract of land of four millions of square iniles.

History records a tiumber of instances of great
inundations of the sea on the land by earthquakes:
the bottom of the sea is first elevated by means of
subterraneous fires before the elastic vapours ean
fiid a vent; and the sea, of consequence, must flow
over the land, the depth in proportion to the eleva<
tion of the bottom of the sea. -

The master of an American vessel in north lati-
tade 25°, at the time of the great earthquake, saw,
from his cabin window, land about a mile from his
ship ; but, coming upon deck, the land was no more
to be seen ; and he perceived a violent current cross
the ship’s way to the leeward. In about a minute,
this current returned with great impetuosity ; and,
at a league distance, he saw ‘three craggy rocks
throwing up water of various colours resembling
fire; this phenomenon in about two minutes ended
in a black cloud, which ascended very heavily:
after it had risen above the horizon no rocks were
to be seen. No doubt, but many ships have been
driven far inland, and swallowed up by the earth-
quakes that followed the inundations of the sea,
some of which, in course of time, may be acci-
dentally discovered. : '
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SECTION VIIIL
MOUNTAINS, SPRINGS, &c.

As mountains are the usual source “of springs,
these subjects are accordingly classed under -one
head; but with regard also to their novelty and the
singularity which both bear in comparison of the
beaten tract so often trodden by compilers of various
merits, we place first a description of

The Himmalayan Mountains.

42. The following relation and admeasurements
are extracted from Mr. Fraser’s and Lieut. Webb's
notes, during excursions through these stupendous..
mountains.

The plains of Hindostan are bounded on the
N.E. by a mountainous track which runs from the
banks of the Burrumpooter to the Indus, and, cross-

_ing that river, spreads out into a less circumscribed
and less high-land country, the chains of which are
connected with many of the chief ridges of Asia,
The belt of hills, which thus separates Hindostan
from Thibet, is perfectly unconnected and running
in irregular ridges, undivided by any valley of con-
sequence from the one plain to the other. These
mountains on the side of Hindostan, rise from a
level at once into sharp and precipitous cliffs, while
the north west side falls more gradually into green
hills, and ends in a gently-sloping plain. :

The great Himalaya mountains form the centre
of this ridge, and rear their sharp crests, covered
by eternal snow, to an almost incredible height, in
unapproachable, desolate grandeur.

Jumnatra, the source of the Jumna, is estimated
at 25,500 feet above the level of the sea.

The general line of the mountains betwcen the rivers Bha-

girutta and Sutlej, i3 nearly N. W.and S.E. A small abrupt
ridge, rising from 500 to 760 fect in height, and extending
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from three to six miles in breadth, runs next to the plains
from Hurdwar, half way to the Sutlej. This consists of sand-
stone, indurated clay, and beds of rounded pcbbles and

avel. The next range of hills runs from 1500 to 5000
eet in heiglit, with sharp narrow crests, and consists of a
very decomposable greyisk brown indurated clay, containing
siliceous matter. Just beyond this range rises a mountain of
lime-stone, about 7000 feet high: a large perennial stream
marks the division between this range and a mass of moun-
tains consisting almost entircly of varieties of schist, with
much mica, and veined with quartz. Connected with these,
were observed a coarse sand-stone, and a conglomerate of
sand, mica, and gravel, cemented by a white spar easily fran-
gible. As the snowy mountains were approached, rocks of
white quartz were observed, and of a hard semi-transparent
stone of many colours, grey, red, yellow, and greenish. On
reaching the heart of the snowy mountains, the distant peaks
appeared to be stratified, and to dip to the N. E. at an angle
of aboat forty-five degrees. For several thousand feet below
their to'ps all vegetation ceases, and no living thing is'to be
scen. ‘The returning routc was for a considerable way along
the bed of the river Pabur, which rises among the depths of
the Himala: in this bed, blocks of a peculiar kind of rock
were found. The neighbouring rocks were schist and lime-
stone. Another opportunity presented itself of viewing the
summits of the Himala from Jumnatree, which rises in two

d peaks, covered on the S. and 8. E. by perpetual snow,
ut showing a precipitous rocky face towards the N.1V.
The river Jumna was here traced to its source in a number
of small rills flowing from the snow, and collected in a pool
at the bottom of a steep slope. Nearly every sort of rock
observed throughout the tour was found here, particularly the
rock before referred o as occurring in the bed of the river
Pabur, and white quartzin veins intersected the general stra-
tification. From these veins trickles a streanr of hot water,
impregnated with calcareous matter, which it deposits on the
surface of the rocks over which it runs. There are no gla-
ciers in auy part of the snowy mountains; but a perpeiual
frost appears to rest on their summits.

These mountains exceed, in height, any before seen or
heard of. There are in all, twenty-seven peaks, nineteen of
which, as will be seen by the following statement, are higher
than Chimborazo, (the highest mountain of the Andes in
South America) which has been ascertained to be mnearly
21,000 feet above the level of the sea. The highest of the
Asiatic mountains, exceeds that of the American, by nearly
5000 feet. This mountain as will be seen by referring to the
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following admeasurements, (No. 14) carefully made by Lieut.
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Webb, is 25,669 feet high!! -
Peaks. Feet.
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14...4-.».........25,669

R4

SECTION IX.
MISCELLANEOUS PHENOMENA.
Porousness of Bath Free Stone.

43. The Oolite, or freestone, found at Bath, is
very soft and porous, is easily penetrated by, and
absorbs a considerable quantity of, water. It has
of late bgen formed into wine-coolers and butter-jars
in place of the common biscuit ware, and, from the
facility with which the water passes through it, so
as to admit of evaporation at the surface, it succeeds

very well.

But the most ingenious application of this stone is in the
formation of circular pyramids, having a number of grooves
cut one above the other on its surface; these pyramids are
soaked in water, and a small hole made in the centre filled ;

" salad seed is then sprinkled in the grooves, and, being sup-
plied with water from the stone, vegetates; and, in the course
of some days, produces a crop of salad ready to be placed on
the table. The hole should be filled with water daily, and,
when one crop is plucked, the seeds are brushed outand ano-

ther sown. :
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Excavation in a Rock near Nottingham.

44. As some boys were amusing themselves in
April, 1818, with digging in the rock at the back of
Standard Hill, near Nottingham, they made a small
opening therein, which they found to be the original
entrance into a room, or cave, hewn in the solid
rock. )

Its dimensions are about eight feet by nine, with a rock
bench or settle running round, the roof supported by a neatly
wrought column of the same material, on which and the sides
are several rade drawings, dates, initials, crosses, croslets
fitched, and other devices,—the dates 1570, 1637, 1639, 1640.
A rude oaken image, about five feet in length, was dug out
of the sand on one side the entrance, and on each side is a
narrow loop-hole. :

That these relicts should be found in a subterra-
nean chamber is not wonderful, but that living ani- -

mals should exist pent up in the heart of rocks may
well excite our astonishment. '

Living Lizard found imbedded in a Seam of Coal.

45. In1818, at Mr. Fenton’s Colliery, near Wake-
field, Yorkshire, a living lizard was found imbedded
in a seam of coal.

This animal, preserved in spirits, is now in the
possession of NF James Scholes, engineer to that
colliery. It is about five inches long ; its back of a
dark brown colour, and appears rough and scaly ; its
sides of a lighter colour, and spotted with yellow
the belly yellow, streaked with bands of the same
colour as the back.

The miners were sinking a new pit or shaft, and after pass-
ing through measures of stone, grey bind, blue stone, and
some thin beds of coal, to the depth of 150 yards, they came
upon that intended to be worked, which was about four feet
thick. When they had excavated about three inches of it,
one of the miners, (as he supposed) struck his pick or mat-
tock into a crevice, and shattered the coal around into small
pieces.; he then discovered the ;nimal in question. - :

B
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In sinking these pits the miners find, in particular strata,
impressions of what Mr. S. calls ferns and other vegetables;
and, at upwards of one hundred yards from the surface, they
meet with a black shale, one foot thick, full of muscle-shells,
compressed and flattened by the superincumbent pressure,
About four inches above the coal in which the animal was
found, numbers of muscle-shells, in a fossil-state, lie scat«
tered in a loose grey earth. '

Living Toads found inclosed in solid Stone.

46. Dr. Franklin is the narrator of the following
singular circumstance. ,

In April, 1782, being with M. de Chaumont, at
Passy, near Paris, viewing his quarry, he mentioned
to me that the workmen had found a living toad shat
up in the stone. On questioning one of them, he
_told us they had found four, in different cells, which
had no communication; that they were very lively
and active when set at liberty: that there was in
each cell some loose, soft, yellowish earth, which
appeared to be very moist, We asked, if he could
show us the parts of the stone that formed the cells?
He said no, for they were thrown among the rest of
what was dug out, and he knew not where to find
them. We asked, if there appeared any opening by
which the animal might enter? He said no, not the
least. We asked if, in the course of his business
as a labourer in quarries, he had often met with the
like? He said never before. We asked, if he could
show us the toads? He said he had thrown two of
‘them upon a higher part of the quarry, but knew
not what became of the others. He then came up
to the place where he had thrown the two, and find-
ing them, he took them by the foot, and threw them
up to us upon the ground where we stood. One of
them was quite dead, and appeared very lean; the
other was plump, and still living. The part of the
rock where they were found is at least fifieen feet
. below its surface, and is a kind of lime-stone. A
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part of it is filled with ancient sea-shells, and other
marine substances.

If these animals have remained in this confinement since
the formation of the rock, they are probahly some thousands
of years old. We putthem ih spirits of wine to preserve
their bodies a little longer. Before a suitable bottle could be
formed to receive them, that which was living when we first
had them, appeared to be quite dead and motionless ; but,
being in the bottle, and the spirits poured over them, he
flounced about in it very vigorously for two or thre¢ minutes,
and then expired.

It is observed that animals, who perspire but liitle, can
Tive long without food : such as tortoises, whose flesh is co-
vered with a thick shell, and snakes, who are covered with
scales, which are of so close a substance as scarcely to admit
the passage of perspirable matter through them. Animals.
that have open pores all over the surface of their bodies, and
live in air, which takes off continually the perspirable part of
their substance, naturally require a continual supply of food
to maintain their bulk. ’I‘ongs shut up in selid stone, which
{:events their losing any part of their substance, may, per~

ps, for that reason, need no supply, and being guarded
against all accidents, and all the inclemencies of the air, and
changes of the seasons, are, it seems, subject to no disease,
and become, as it were, immortal,

Borax found in the Mountains of Thilet.

47. Borax, asalt well known in chemistry, is brought
originally from the East Indies in an impure state,
and afterwards freed from its impurities by certain
processes in Europe. It was long a matter of un-
certainty whether this salt be a natural or factitious
substance in those countries from whence it is
brought; but it is now beyond a doubt, that it is
naturally produced in the mountains of Thibet,
from whence other paris of the eastern continent
are supplied. The place where it is found is said
to be a small valley surrounded by snowy moun-
tains, in which is a lake about six miles in circum-
ference ; the water of which is constafftly so hot
that the hand cannot bear it for any time. Around-

E3
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this lake the ground is perfectly barren, net pro-
ducing even a blade of grass; and the earth is so full
of a saline matter, that after falls of rain or snow,
it concretes in white flakes on the surface like the
natron of Hindostan. On the banks of this lake,
‘in the winter season, when the falls of snow begin,
the earth is formed into small reservoirs six inches
high : when these are filled with snow, the hot water
from the lake is thrown upon it, which, together
with the water from the melted snow, remains in the
reservoir, to be partly absorbed by the earth, and
partly evaporated by the sun; after which there. re-
mains at the bottom a cake of sometimes half an
‘inch thick of tincal or crude Borax, which is taken
up and reserved for use. It can only be made in
the winter season, because the falls of snow are in-
dispensibly requisite, and also because the saline
appearances upon the earth are strongest at that
time. When once it has been made on any spot, it
cannot be made again on the same until the snow
has fallen and dissolved three or four times, when
the saline efflorescence will appear as before.

Elastic Marble.

48. In 1816, Dr. Mitchell exhibited to the New
York Philosophical Society a specimen of American
elastic marble, measuring four feet in length, three
inches in breadth, and one inch in thickness. The
slab was of a snowy whiteness, of a grained struc-
ture, and of remarkable flexibility. He had re-
ceived it from the quarry in Pittstield, Massachu-
setts. Since the receipt of this extraordinary sam-
ple, another one, of far more considerable size has
been procured by Mr. Meyher, from Stockbridge.
This he is preparing for l;r. Mitchell’s Cabinet of
Mineralogy. The dimensions of this stone are as
follow : breadt.h, one foot and ten inches, length,
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five feet, and thickness, two inches ; making a mass
of two thousand six hundred and forty cubic inches
of elastic marble. This slab, when shaken, undu-
lates sensibly backwards and forwards; when sup-
ported at the two extremities, the middle forms a
curve of about two inches from a horizontal line:
and when turned over, recovers itself, and inclines
as much the other way. It has many other curious
properties, - ,

Natural History of the Pearl.

49, The production of the pearl is one of those mys-
terious operations of nature which the ingenuity of
man has not yet been able to unravel. The Arabs,
with whom the pearl was an article of great traffic,
entertained a notion (which they had from the Brah-
mins) that when it rained, the animal rose to the sur-
face to catch the drops which turned into pearl.
By some of the natives they are considered to be
formed of certain mineral substances carried to the
banks by the river which is opposite to them; by
others, they are supposed to be formed from dew-
drops in connexion with sun-beams which was pretty
nearly the opinion entertained by Pliny and the
ancient naturalists. ‘

Some have thought them to be an accretion within the body
of the animal of the super-abundant matter with coats over
the inside of the shell, called mother-of-pearl, and to which
it is very common to find little knobs adhering, precisely like
pearls, but not of a clear water. Others again, consider
them as the effect of disease or injury, like bezoars and other
stones found in various animals, pearls being generally com-
gosed of lamellee or coats, formed round a foreign nucleus.

n the early ages of the Christian era, the people who lived
on the borders of the Red Sea were acquainted with the me-
thod of forcing certain shell-fish to produce pearls; as the
Chinese at present do the Mytilus Cygneus, the swan muscle,
by throwing into the shell, when it opens, five or six minute
mother-of-pear] beads strung on a thread. In the course of
a year these are found covered with a pearly crust, which per-

E4 .
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fectly resembles the real pearl. It is supposed that if sharp
pointed wires be thrust through the shells of certain species
of muscles and oysters, the animal protects itsclf from being'
injured and galled, by throwing off a substance which coats
them over with liitle round knobs resembling pearls. Beck-
man says, that “ Linneeus once showed him, among his col-
Jection of shells, a small box filled with pearls, and said—
Hos uniones confeei artificio meo ; sunt tantum quinque annorum,
et tamen. tam magni.” They were deposited, the professor
adds, near the Maja Margaritifera, from which most of the
Swedish pearls are procured. '

Natural History of Gems.

50. Gems or precious stones are sometimes found
of’regular shapes, and with a natural polish; and
sometimes of irregular shapes, and with a rough
coat. The first sort may be considered as of the
the pebble kind, and are said to be found near the
beds of rivers, after great rains.: the others are
found in mines, and in the clefts of rocks.

The gems of the first sort were what the ancients
most usually engraved upon: these are commonly
called Intaglios ; and they are mostly of along oval
figure, inclining to a point at each end, convex as
well on the engraved face, as on the others, with a
ridge running from end to end on the under side,

. which is hereby, as it were, divided into two faces;
both which are also, though not so distinctly, parted
from the upper face, by another ridge running quite
round the oval.

The stune most commonly found engraved is the beryl.
The next is the emerald ; and then the jacinth. The chry-
solite is but rarely found engraved; as are also the crystal,
or oriental pebble, the garnet, and the amethyst.

Of the beryl there are three species ; the red, inclining to
orange colour, transparent and lively; the yellow, of an
ochre colour, and the white, commonly called the chaleedony,
of the colour of sheer milk. These two last have less life
than the first.

The emerald is green, nearly of the eolour of stagnated
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water; sometimes tolerably clear, but, for the most part full
of black and white specks.

The jacinth is of a deep tawny red, like very old Port wine,
but lively and transparent.

The chrysolite is of a light green grass colour, and is sup-
posed to have been the beryl of the ancients, transparent,
baut not lively. :

The crystal or oriental pebble is barder and more lively
‘than the common rock crystal; is of a silvery hue, and but
very little inferior to the white sapphire.

The garnet is of the same colour as the jacinth, but more
inclining to the purple, and not so lively. /-

The amethyst is of a deep purple, transparent and lively.

The following is a.general table of what are usually called
precious stones.

The beryl, red, yellow, or white; emerald green; jacinth,
‘of a deep tawny red; chrysolite, of a light grass-green;
crystal, or oriental pebble, of a silvery white; garnet, of a
deep red claret colour; amethyst, purple; diamond, white ;
ruby, red or crimson coloured; emerald, of a deep green;
aqua marina, of a bluish sea green, like sea water; topaz, of
a ripe citron yellow ; sapphire, of a deep sky blue, or of a
silver white ; cornelian, red or white ; opal, white and change-
able; vermillion stone, more tawny than'the jacinth.

All these stones are morc or less transparent: the follow-
ing are all opaque.

The cat’s-eye, brown ; red-jasper, called also thick corne-
Han, of the colour of red ochre ; jet, black ; agates, of various
sorts; blood-stone, green, veined or spotted with red and
white ; onyx, consisting of different parallel strata, mostly
white and black ; sardonyx, of several shades of brown and
white ; agate-onyx, of two or more strata of white, either
opaque or transparent ; alabaster, different strata of white
and yellow, like the agate-onyx, but all opaque ; toad’s-eye,
black ; turguoise, of a ycllowish. blue inclining to green;
lapis lazuli, of a fine deep blue.

Of most of the species beforementioncd there are some of
an inferior class and beauty. These are commonly called by
jewellers occidental stones: they are mostly the produce of
Europe, and found in mines or stone quarries; and are so
named in opposition to those of a higher class, which are
always accounted oriental, and suppased to be only produced
in the East.

The onyx, sardonyx, agate-onyx, alabaster of two colours
or strata, ag also certain shells of different coats, were fre-
quently engraved by the ancients in relief: and these sorts of
engravings ar¢ commonly cnllgd cameos. They also some~

E
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times ingrafted a head, or some other figure in relief of gold,
upon a blood stone.

Besides which there are some nntitn‘xes, mostly coelians,
that are covered with a stratam of white. This stratum has
by some beenlooked upon as natural ; but it was really a sort
of coat of enamel that was laid on. :

The stones esteemed the best for engraving upon, were the
onyx and sardonix ; and next to them, t{?beryl and the jacinth.

The ancients engraved most of their stones, except the
onyx and the sardonyx, just as they were found; their na-
tural polish excelling all that can be done by art; but the
beauty of the several species of onyx could only be disco-
vered by cutting.

The merit both of intaglios and cameos depends on their -
erudition or the goodness of the workmanship, and on the
beauty of their polish.

The antique gems of Greek work are the most esteemed ;
and next to them the Roman ones, in the times of the higher
empire.

o idaries employ a considerable quantity of diamond
in powder, whieh they use with steel instruments, to divide
pebbles and precious stones. The small pieces of diamond
of which the powder is made, are worth twenty-eight shillings
a'carat. The use of the diamond in this way is very exten-
sive, Had nature withheld the diamond, the pebble, the
agate, and a variety of other stones, would have been of little
value, as no other substance is hard enough to operate upon
them. In this way rock crystal from Brazil is divided into
leaves, and ground and polished with djamond dust for spec-
tacles, and other optical instruments,”

——
CHAPTER III

METEOROLOGY.

orsss

SECTION .I.
GENERAL PRINCIPLES.

‘WHATEVER is engendered in the air which sur-
rounds us, and which appears to be beyond the
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moon, is ameteor. The word signifies a body raised
above the earth we inhabit. ' o

51. Meteors are composed of vapours and exhala-
tions. Vapours are particles of water which mingle
with the air. Exhalations are particles of all the
different terrestrial bodies, which rise into the air,
such as sulphur, salts, bitumens, and other bodies
of different natures, more or less combustible, solid,
or heavy. Mists are those colléctions of vapours,
which chiefly rise from fenny moist places, and be-
come more visible as the light of the day decreases.
Clouds are nothing else but a collection of moist
particles, exhaled from the sea and earth by the
heat of the sun, suspended aloft in the air and soar-
ing on the wings of the wind. :

52. Evaporation is that process whereby water is
converted into vapour, which, being lighter than the
" atmosphere, is raised above the surface of the earth,
and afterwards by a partial condensation forms clouds.
Vapour is an elastic invisible fluid like common air,
but lighter ; being to common air, of the same elas-
ticity, as 10 to 14, or, 10 to 12. :

‘When water is heated to 212°, it boils, and is converted
into steam ; and the same change takes place in lower tem-
peratures ; but in the latter case the evaporation is slower,
and the elasticity of the steam is weaker. A considerable
portion of the earth’s surface being covered with water, it is
constantly evaporating and mixing in the atmosphere in the
state of vapour. .

More vapour rises during hot weather than during cold ;
bence the quantity evaporated depends upon temperature.
At the temperature of 180°, the quantity evaporated is one
half of what is lost at 212°. ; at 164°, it was one-third of that
at 2129, ; at 152°, one-fourth ; at 144°, one-fifth ; at 138°, one-
sixth, -

The quantity of vapour which rises from water, under the
-same temperature, varies according to circumstances. It is
least in calm weather, greater during a breeze, and greatest
with a strong wind. ,

The quantity of vapour evapé)rated at any degree of heat

.

’
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or wind depends on the quantity of vapour already in the at-
mosphere, as is proved by the following illustration,

Illus. From experiments at Liverpool, it appears that
thle mean annual evaporation from the surface of water,
amounted to 36.78 inches, The proportion for every month
was the following :

January ....Inches 1.60 | July ...... Inches 5.11
February......ooso 177 | August .......... 501
March.........., 2.64| September .. . 3.18
April coveviiaeise 3,80 | October.eeees ... 2.51
May ...c.cee..... 434 | November........ 1.51
June ....eevieee. 441 | December........ 1.49

Mr. Dalton found the evaporation from the surface of
water in one of the driest and hottest days of summer, rather
more than 0.2 of an inch.

The mean annual evaporation over the whole surface of
the globe is estimated at thirty-five inches. And thirty-five
inches from every square inch on the superficies of the globe-
make 94.450 cubic miles of water annually evaporated over
the whole earth. .

‘Were this prodigious mass of water all to subsist in the
atmosphere at once, it would increase its mass by about a
twelfth, and raise the barometer nearly three inches. But
this never happens ; no day passing without rain in some part
of the earth, so that part of the evaporating water is con~
stantly precipitated.

CLOUDS.

53. We have defined what clouds are ;: and there--
fore in this article we will illustrate the atmosphericak
phenomena, on which depend the appearance of
clouds, the production of rain and springs.

The greater part of the phenomena of the atmosphere arise
from the water which, being raised by evaporation, is trans-
ported from one place to another in vapour, and which, phy--
sically speaking, is a component part of the air. When by
any means a portion of this is deprived of its heat, it re-ap--
pears in minute drops, which being at first uniformly diffused,
lessen the transparency of the air in proportion to their abun-
dance.

Towards evening there is usually a sufficient
quantity of diffused water, which becomes visible as
kaze. Whether this is the veil, which, being.drawn
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over the sable of the sky, converis it to a blue of
various degrees of intensity ; or whether it share
with the transparent air in producing this effect is
of no moment here. *

' 54. The next stage is dew, or haze, for the latter
term seems more appropriate than the former to the
appearance of dew whileitis falling. Here the drops
have so far become collected as to/form an aggregate
sufficiently visible in the air. ’

To this succeed the aggregate called clouds;
from which are formed rain, srow, and kail, and
by which the product of evaporation is finally re-
stored to the earth.

The excess of the falling water over what is evaporated,
passes off by springs and rivers to those reservoirs or oceans
which form the far greater part of the surface of the globe.
Tracts of mountainous forests invite the rain, and protect the
springs, the accumulated heat on plains causes the clouds to
pass over them, or to be dissipated. .

The atmosphere, at the height where clouds appear, is
undisturbed by the obstacles which throw it into streams and
eddies near the surface of the earth, and it flows in a more
even current. Hence the particles of water it contains as-
sume a certain arrangement; and constitute a form, often
equally well defined at a distance with that of solids, although
were we to penctrate it, we should perceive only a grey mist,
the spirit of air.

RAIN.

55. When the heat or density of the air, or the
electricity of the clouds issuddenly disturbed, the par-
ticles of vapourrush together, and form drops of water
too heavy to continue suspended in the atmosphere.
They then fall in the shape of rain, inereasing in-
size as they fall, by combining with the floating va-
pours. as they are precipitated to the carth.

Previous to rain, the clouds in the lowest atmo--
sphere change their appearance, become denser,.
irregular in shape, and rock-like in superstructure,
with fleecy protuberances about their base. While
this process. is going on, different other forms of
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clouds, which have previously appeared above, are
lost, to all appearance, as if they had suddenly eva-
porated. The air is now damper, and there is fre-
quently a mistiness above. The surroundinf' air
being damp, the process goes on, affecting clouds
more distant, and the result is rain.

If you observe the gathering clouds over head, they are
spread like veils of various texture; some are black and
heavy, others move under these from the windward, and
when the whole have gathered the rain falls copiously. If it
be a continued gentle shower, the strata of clouds will spread
in a horizontal diffusion, and then separate till the whole are
dissolved. '
The mean annual gnantity of rain is greatest at the equator,
and decreases gradually in the following scale, as we ap-
proach the poles. Thus, at ’
Granada, West Indies, isat ........ 126 inches.
Cape Frangois ..cccocoeecreeeevecees 120
Caleutta eeveeesiiesieritsoncecsssanss 81

39
England...cc.oceieeciinncsoscsiesses 35
Petersburg.....coaivercceceecccerses 16

The number of rainy days is smallest at the equator, and
increases in proportion as we move north or south. From
north latitude 12°, to 43°., the mean number of rainy days
is seventy-eight ; from 43°, to 46°. the mean number is 103 ;
from 46°. to 50°. it is 134; from 51°. to 60°. 161.

The number of rainy days is often greater in winter than
ip summer; but the quantity of rainis greater in summer
than in winter. At Petersburg the number of rainy or snowy
days during winter is eighty-four, and the depth of rain
which falls is only about five inches; during summer the
- number of rainy days is nearly the same, but the depth of
rain is about eleven inches. More rain falls in mountainous
conntries than in plains. Among the Andes it is said to rain
a“nost perpetually ; while in Egypt it hardly ever rains at
all.

The mean depth of rain falling at 147 places situated be-
tween north lat. 11°, and 60°. deduced from tables, is 34.7
inches. If the mean annual depth of rain for the whole
globe is thirty-four inches; and the superficies of the globe
consist of 170,981,012 square miles, the quantity of rain fall-
ing annually will amount to 91,751 cubic miles of water.

The dry land amounts to 52,745,253 square miles; the
quantity of rain falling on it annually therefore will amount
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10 30,960 oubic miles. The quantity of water running an-
nually into the sea is 13,140 cubic miles ; a quantity of water

nal to this must be supplied by evaporation from the sea,
otherwise the land would'soon be completely drained of its
moisture.

" In England it generally rains less in March than in No-
vember, in the proportion of seven to twelve ; less in April
than October, in the proportion of one to two nearly; less in
May than September; and the chances that it does so are at
leat four to three; but, when it rains plentifally in May, it
rains-bat little in September : and when it rains one inch or
less in May, it rains plentifully in September.

56. Dew is vapour condensed into drops. Under
certain circumstances the air holds not ‘the same
uantity of water in solution, and the result is a

eposition of it in aqueous particles; during day,
and under the effects of electricity, definite and
floating clouds are the result, and the processes of
rain often commence; but in fine weather, in the
evening, the vapour plane being destroyed, the va-
pour so deposited precipitates down in dew.

During the heat of the day a great quantity of vapour is
thrown into the atmosphere from the surface of the earth and
waters. When the evening returns, if the vapour has not
been carried off in part by currents, it will often happen that
more remains diffused in the general atmosphere than the
temperature of the night will permit to subsist under the full
pressure of the aqueous atmosphere. A decomposition of the
latter then commences, and is continued until the general
temperature and aqueous pressure arrive at an equilibrium,
or until the returning sun puts an end to the process.

OF FOGS.

57. Fogs are clouds floating on the surface of the
earth, and clouds are fogs in the higher regions of
the atmosphere ; from many places they may be seen
moving in the vallies, and often in the vallies they
may be seen creeping along the sides of the moun-
tains.
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OF SNOW AND HAIL.

58. Snow consists of those vapours which are frozen
while the particles are small ; for, if these stick to-
gether after they are frozen, the mass formed out of
them will be of a loose texture, in little flakes or
fleeces, of a white substance, somewhat heavier
than the air: they therefore descend in a slow and
gentle manner in snow. But you will observe that
snow is formed by this process of regular crystalli-
zation among minute frozen particles of water float-
ing in the air.. It is remarkable, that previous to,.
and during, the fall of snow in quantity, the tem-
perature continues abaut 32°,

The structure of a flake of snow proves that a drop of rain
is also composed of a great number of smaller drops. When
these come together in the act of freczing suddenly, they
form a nucleus of white spongy ice, which by its extreme
. coldness, becoming incrusted with clear ice, from the water

it collects in its descent, constitutes hail as we usually see.
Hail has been likewise observed perfectly transparent, and
having the form of an oblate spheriod, shewing that it con-
sisted of drops which had been froZen entire in falling with &
rotatory motion. )

Hail, which is a more compact mass of frozen water, con-
sists of such vapours as are united into drops, and are frozen
while they are falling. They assume various figures, being
sometimes round, at other times pyramidal, cuneated, an-
gular, thin, and flat, and sometimes stellated, with six radii
like the small crystals of snow ; and natural historians fur-
nish us with various aceounts of surprising showers of hail,
in which the hail;stones were of extraordinary magnitude.

OF HALOS, PARHELIA, &e.

59. A halois an extensive luminous ring, including
a circular area, in the centre of which the sun or
moon appears ; whose light,. passing through an in-
tervening cloud, gives rise to the phenomenon.
Those about the moon are most common. '

Of Corona. 'When the sun or moen is scen through a thin
cloud, a portion of the cloud, round the sun or moon, ap~

'
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pears lighter than the rest; and this luminous disc is called
a corona. 'They are of various sizes, but they seldom exceed
10°. in diameter: they are generally faintly coloured at their
edges. Frequently when a halo encircles the moon, a corona
surrounds it.

Parhelia or mock suns vary considerably in general ap-
pearance : sometimes the sun is encircled by a large halo, in
the circumference of which the mock suns usually appear:
which have often small halos round them.

The paraselene, the parkelion, and the several kinds of kalo
and corona, all appear to result from the intervention of clouds
between the spectator and the sun or moon, through which
the light passes.

OF METEORS.

60. The most common sort of igneous meteors,
are those very small meteors which are prevalent in
clear frosty winter nights, and in summer also,
when there are dry easterly winds with a clear sky.
‘They leave little or no train behind them, and shoot
along in straight lines, generally oblique down-
wards.

The falling stars, and other fiery meteors, which
are frequently seen at a considerable height in
the atmosphere, and which have received differ-
ent names according to the variety of their figure
and size, arise from the fermentation of the effluvia
of acid and alkaline bodies, which float in the at-
mosphere. When the more subtile parts of the ef-
fluvia are burnt away, the viscous and earthy parts
become too heavy for the air to support, and by their
gravity fall to the earth. '

The disappearance of fiery meteors is frequently accom-
panied by a loud explosion like a clap of thunder, and heavy
stony bodies have been observed to fall from them to the
earth. Dr. Thomson has given a table of thirty-six showers
of stones, with the t{)laces where they fell, the dates and the
testimonies annexed.

These stony bodies when found, are always hot, and their
size differs from a few eounces to several tons. They are
usually round, and always covered with a black crust. When
broken, they appear of an ash-grey colour, and of a granu-
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lar texture like coarse sand-stone. These substances are
probably concretions actually formed in the atmosphere, but
in what manner no rational account has yet been given.

61. Of the Ignis Fatuus, commonly called Will-
with-a- Wisp, or Jack with a Lantern. This me-
teor, like most others, has not failed to attract the
attention of philosophical inquirers. Sir Isaac
Newton, in his Optical Queries, calls it a vapour
shining without heat. Various accounts of it may
be seen in the Philosophical Transactions. K The
most probable opinion is, that it consists of inflam-
mable air, or oleaginous matter, emitted from a
putrefaction and decomposition of vegetable sub-
stances, in marshy grounds; which being kindled .
by some electric spark, or other cause unknown to
us, will continue to burn or reflect a kind of thin
flame in the dark, without any sensible degree of
heat, till the matter which composes the va}l)our is
consumed. This meteor never appears on elevated
grounds, because they do not sufficiently abound with
moisture to produce the inflammable air, which is
supposed to issue from bogs and marshy places. Tt
is often observed flying by the sides of hedges, or
following the course of rivers: the reason of which
is obvious, for the current of air is greater in these
places than elsewhere. ‘ ‘

'These meteors are very common in Italy and in Spain.
Dr. Shaw has described a remarkable Ignis Fatuus, which he
saw in the Holy Land, when the atmosphere was so uncom-
monly thick and hagy, that the dew on the horses’ bridles
was remarkably clammy and unctuous. This meteor was
sometimes globular, then in the form of the flame of a candle,
presently afterwards it spread itself so much as to involve
the whole company in a pale harmless light, and then it would
contract itself again, and suddenly disappear; but, in less than
a minute, it would become visible as before, and running
along from one place to another, with a swift progressive
motion, would again expand itself, and cover a considerable
space of ground.
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62. OF THE AURORA BOREALIS, or NORTHERN
L1GHTS. ‘There have been various opinions and
conjectures respecting the cause and properties. of
these extraordinary phenomena ; and the most pro-
bable opinion is, that they arise from exhalations,
and are produced by a combustion of inflamable air,
caused by electrieity.

This inflammable air is gencrated particularly between the
tropics, by many natural operations, such as the putrefac-
tion of animal and vegetable substances, volcanoes, &c.; and
being lighter than any other, ascends to the upper regions
of the atmosphere, and, by the motion of the earth, is urged
towards the poles; for it has been proved by experiments
that, whatever is lighter, or swims on a fluid which revolves
On an axis, is urged towards the extreme points of that axis :
hence these inflammable particles continually accumulate at
the poles, and by meeting with heterogeneous matter take fire,
and cause those luminous apparences frequently seen towards
the polar regions.

e have very few accounts of the Aurora Australis, or
Southern Lights, owing perhaps to the want of observations
in those remote parts of the globe, and a proper chaunel of
information. Captain Cook, in his second voyage towards
the south pole, says: « (February 17th, 1773,) We observed
a beantiful phenomenon in the heavens, consisting of long
columns qf clear white light, shooting up from the heavens
to the eastward, almost to the zenith, and gradually spread-
ing over the whole sauthern part of the sky. Though these
columns were in most respects similar to the Aurora Borea-
lis, yet they seemed to differ from them in being always of
a whitish colour. The stars are sometimes hid by, and some-
times faintly to be seen through the substance of these Au-
rorae Australes. The sky was generally clear when they ap-
peared, and the air sharp and cold, the thermometer standing
at the freezing point; the ship being in latitude 58° south.

In high latitudes the Aurorae Boreales appear with the
greatest lustre, and extend over the greater part of the hemis-
phere, varying their colours from all the tints of yellow to the
most obscure russet. In the north-east parts of Siberia,
Hudson’s Bay, &c. they are attended hy a continued hissing
and cracking noise through the air, similar to that produced
by fire-works.

63, OF THE RAINBOW. The rainbow is the most
beautiful meteor with which we are acquaint-
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ed ; it is never seen but in rainy weather, where the
sun illuminates the falling rain, and when the spec-
tator turns his back to the sun. There are frequently
two bows seen, the interior and exterior bow. The
interior bow is the brightest, being formed by the
rays of light falling on the upper parts of the drops
of rain ; for a ray of light entering the upper part
of a drop of rain will, by refraction, be thrown upon
the inner part of the spherical surface of that drop,
whence it will be reflected to the lower part of the
drop, where undergoing a second refraction, it will
be bent towards the eye of the spectator, hence the
rays which fall upon the interior bow come to the
eye after two refractions and one reflection, and the
coloars of this bow from the upper part are red,
orange, yellow, green, blue, indigo, and violet. 'The
exterior bow is formed by the rays of light falling on
the lower parts of the drops of rain; these rays,
like the former, undergo two refractions, viz. one
when they enter the drops, and another When they
enrerge fiom the drops to the eye; but they suffer
two or more reflections in the interior surface of the
drops; hence the colours of these rays are not so
strong and well defined as those in the interior bow,
and appear in an inverted orer, viz. from the under
part they are red, orange, yellow, green, blue, in-
digo, and violet. '

To illustrate this by experiment, suspend a glass globe
filled with water in the sun-shine, turn your back to the san,
and view the globe at such a distance that the part of it the
farthest from the sun may appear of a full red colour, then
will the rays which come from the globe to the eye make an
angle of 42 degrees with the sun’s direct rays; and if the
eye remain .in the same position, and another person lower
the glass globe gradually, the orange, yellow, green, &c. co-
lours, will appear in succession, as in the interior bow.
Again, if the glass globe be elevated, so that the side nearest
to the sun may appear red, the rays which come from the

glohe to the eye will make an angle of aboat 50 degrees ; then,
if anothcr person gradually raise the glass globe, while the
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spectator remains in the same position, the rays will succes~
sively change from red to orange, green, ycllow, &c. asin
the exterior bow. .

wososverrsors

SECTION IL

METEOROLOGICAL PHENOMENA.
Aerial Vortex.

64. A very singular phenomenon took place in
Poland on the 10th of May, 1818, which has been
termed an air-spout. It committed dreadful rava-
ges in the neighbourhood of Prague. Clouds sud-

enly rose in the east, which rapidly enveloped the
who{e east and south of the heavens, the west wind
became more violent, and rapidly alternated with
the east, so that a violent conflict between the two
winds was perceived. During this conflict there
was formed among the_clouds a dark opaque pillar
(or air-spout), the diameter of which was about
twenty fathoms, and which rose in a whirlwind
from the earth to the clouds, which hung very
low. It-committed dreadful ravages in the fields,
carrying with it in its course, or scattering all
around, stones, sand, and earth, and continued its
progres, with a hollow sound, towards the east.
By the refraction and reflection of the sun’s rays,
falling from the west on the pillar of dust, it looked
like a column of fire in the clouds. -

This terrible pillar revolved with incredible rapidity, some-
times horiozontally, sometimes vertically, furrowing the
ground, which it tore up, with its stones, several pounds in
weight, which it huiled, whizzing like sky-rockets, iuto the
air. ‘I'his lasted about fiftcen minutes. A silvery stripe, in
the shape of a funncl, the point of which was turned towards
the earth, was now formed in the middle of this air-spout,
which began at its top, and almost reached the centre. This

silvery stripe contracted itse!f scveral times, and at last to.
tally disappearcd.
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Luminous Appear;ance of the Atmosphere at
Maracaybo,

65. The celebrated traveller, M. Humboldt says,
that a luminous appearance takes place, every night,
in South America, on a mountainous and uninhabit-
ed spot on the borders of the river Catatumbo, near
its junction with the Sulia.

Being aearly in the meridian of the opening of the Lake
of Maracaybo, navigators are guided by it as by a light-
house. This light is distinguished at a greater distance than
forty leagues. Some have ascribed it to the effects of a
thunder-storm, or of electrical explosions, which might take
place daily in a pass in the mountains ; while others pretend

. that it is an air-volcano. M. Palacios observed it for two

years at Merida. Hydrogen gas is disengaged from the
ground in the same district: this gas is constantly accumu-
Iated in the upper part of the éavern Del Serrito de Monai,
where it is generally set on fire to surprise travellers,

Showers of Red Snow and Rain which fell in Italy.

66. A shower of red snow fell in Carniola, in the
nights of the 5th and 6th of March, 1803. On the
same night, a shower of snow, of a rose colour, fell
over the surface of Carnia, Cadore, Belluno, and
Feltri, to the height of twenty centimetres. The
earth was previously covered with snow of a pure
white, and the coloured snow was succeeded by
other of a pure white; neither were the two kinds
mingled together. ' But remained perfectly distinct
even during liquefaction. 'When a portion of this
snow was melted, and the water evaporated, a little
finely-divided earth, of a rosy colour,remained, not
attractable by the magnet, and consisting of silex,
alumine, and oxyde of iron. ’

The same phenomenon happened at the same time in the
mountains of Valtelline, Bresci, and the 'I'yrol. ‘This snow
was of a red or blood-rose colour, and was underlaid and co-
vered with white snow. Its colour faded gradually until it

was dissolved. On the same evenings of the 5th and 6th of
March, 1803, a shower of red snow fell at Pezzo, at the
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extremity of the Valle Camonica. It was preceded by a
very violent wind on the 5th.

On the evening of the 14th and 15th of March, 1813,
coloured rain and snow fell over a very large extent of coun-
try. Red rain fell in the two Calabrias, and on the opposite
part of Abruzzo, the wind being at east and south-east.
Snow and hail of a yellow red colour, fell over all Tuscany
with a North wind. Red snow fell at Tolmezzo, the wind
being at north-east, and in the Carnia Alps; and, finally,
snow of a brownish yellow colour fell at Bologna, the wind
being south-west.

A pound of this last snow was found to contain three grains
of earthy powder. During the evaporation, a black substance
was dcposited, and the water became dirty ycllow. The
taste of this earthy substance was at first styptic, and then
bitter. It deflagrated with nitre, and, on being analyzed,
gave the following results: 300 gr. were composed of

Combustible, vegetable, or animal matter...... 96
Red oxyde of iron «vcccvseveescccescsccscess 96
Alumine .ve..eevvvieee sevecssesonncscssess 36

SileX cecevececrcrsssses.soonetccacccccccess 69

297

67. On the 15th of April, 1816, coloured snow
again fell in Italy, on Tonal and other mountains ; it
was of a brick colour, and left an earthy powder,
very light and impalpable, unctuous to the touch of
an argillaceous odour, and tasting a little acid, saline,
and astringent. These characters agreed with those
og(;ge powder left by the coloured snow of March,
1803.

This powder analyzed gave the following results :
Silex A PP - ] gr.
L ¢ P
Alumine .. ceeeeeceieiecceces covosaess 3
Lime.... vececssssesccsceseccsssntvsoses 1
Carbonic acid.. ceeiivesiessiecicossccsee 3
Sulphur. ceesecstiscsssansces=ecsee soss 20
Empyreumatic 0il..coveeericecccoscarcece 2

Arbon .. cv.ieiiiieticicnccsncssrrcisssnees 2
‘Water (by re-agents) «voe ceoervisocssnsos 2

0S8 s 4 seseeessesosasisrscsssesccesasnsss 2020

. 26
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The extent of country covered by these showers,
as in 1803.and 1813, extending to eight degrees in
length and breadth, rroves that the cause is not
local, but very general. These phenomena happen
precisely at the time of the spring equinoxes, when

“impetuous winds are flying about, which originate
in very distant countries. These winds it is sup-
posed, may possibly elevate the sand, of distant
regions in the air, and may convey the more minute
particles to immense distances; and these, adhering
to the water of the clouds, at last descend with it,
either as hail, snow, or rain, and produce. the phe-
nomena under consideration.

Meteoric Stone which fell near Chantonua_y,' in
France.

68. On the 5th of August, 1812, at two o’clock
in the morning, whilst the weather was calm and
the sky clear, a meteor, dazzling with light, struck
the.sight of some travellers and countrymen in the
neighbourhood of Chantonnay, in the department of
La Vendée, on the road from Nantes to La Ro-
chelle. It was said to have been scen at many
leagues distance. The time of its duration was not
observed, but it terminated in a violent explosion,

* which was compared to the loudest clap of thunder
which had been heard in that country.

In the middle of the day the master of the farm of la
Haute Revétison, near Chantonnay, perceived, in a field
near to bis house, a large stone, which he had never before
observed. It was buried two feet and a half in the earth,
and bad a strong smell of sulphur, which it retained during
six months, but which at last was lost.” Having undergone
a chemical examination by M. Dubisson, that gentleman
gave the following account of its composition.

1. The crusi, or envelope, appears to me to differ from
that of other falling stones of this kind, in” passing from a
black ‘colour to the yellow of peroxyde of iron. 2. Tt differs
also from other picces of this kind in the iaternal parts, giv-
ing sparks when struck by steel, though not so abundantly
as the outside. 3., 'The internal part, like the crust,
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Stratches glass, 4. The form of the mass appears to have
been rounded, and to have had many cells and cavities,
The interior is granalar, of an earthy appearance, with the
exception of some brilliant points of meteoric iron, which are
abundant, and some of the sulphuret of iron, rather rare,
Its colour is variable, it passes from the common grey to the
yellow of oxyde of iron, and afterwards to a blackish brown,

Account of an Aérolite which fell at Chassigny, a
village in France.

69. On the 8d of October, 1815, in the commune
of Chassigny, a village four leagues to the south-
east of Langres, at half past eight in the morning,
the sky being clear and serene, and a gentle east
wind prevailing, a rumbling noise was heard, like
the discharge of musquetry and artillery, This
noise, which seemed to come from the north-east,
and from a cloud which hung over the horizon, of -
an indeterminate form, and a grey colour, had
lasted a few minutes, when a man at work in a
vimeyard at some distance from the village, and
who had his eyes fixed on this cloud, hearing a whist-
ling like that of a cannon ball, saw an opaque body
fall a few paces from him, and which emitted a
dense smoke. Running to the spot, he saw a deep
hole in the ground, and around it were fragments
of stone of a peculiar kind, which he found as hot
as if they haci) been long exposed to a strong sun.
Some’persons in the village of ‘Chassigny, and parts
adjacent, who happened to be sitting on the ground,
thought they felt the shock of an earthquake during
the detonation ; but the peasant who saw the stone
fall experienced no such sensation.

Account of the above Aérolite, by M. Vauquelin, >

1. Coleur: brown externally, pearl grey internally.

2. Contexture : grainy, and broken in every direction,

3. Solidity : very slight, crumbling with the greatest facility.

4. Aspect: shining, and as if varnished. :

5. Sound: none. Although it appcars to have been roaat;
ed, it bas not the dryness nor the hardness of glass when it is

VOL, I. F
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broken; it seems, on the contrary, to be soft under the pes.
tle, which soon pounds it,

6. It has no action on the magnetic needle, and yet tho
erust with which it is covered has 'a slight effect ; this an<
nounces that it contains iron in the state of oxyde.

7. 1t forms a jelly with the acids. Hence it mast be con-
oluded that the silex is therein combined with some principlo,

Ten grammes contained as follows ;—

SileX coesiierccarcssoce cosssccccncss 3.30gr.
Oxydated IrODccecsoocosnrssssvarecsasse 3.10
Mag’nesia seo0escscccasses sesssscrees 3.20
Metallic chrome .v..ocoesveseescsences 20

9.89

1t contained, therefore, neither sulphur nor nickel, and the
iron in it is entirely oxydated; whereas, all other aérolites
contain those two substances, and the iron has always been
in the metallic state, at.least for the most part. A part of the
silex contained in the stone is only in the state of mixture in
the sandy form: and another more abundant portion than
the first is entirely combined with the magnesia, and probably
with the iron, since it is dissolved at the same time with
those two bodies in the sulphuric acid. Thereis, in the pre-
sent stone, twice as much magnesia as in those which have
been hitherto analysed ; pcrhaps its softness was owing to this
cause. And lastly, the chrome is found in it in the metallic
state, which announces that it must have resisted the oxyda-
ting action which burnt the iron. The quantity of this me-
tal is also more considerable than usual, :

Asiatic Aérolite.

70. In 1819 a meteoric stone fell near the village
of Dooralla, in India, and spread universal conster-
nation over a country, where the people look on the
Phenomena of Nature as presages of some awful
calamity. The day was clear and serene, not a
cloud to be seen, and the thermometer in the shade
stood at 68°. ‘Some people at work in a field, hear-
ing suddenly a report in the sky, louder than that
of a cannon, and then a sudden rushing noise, look-
ed towards the quarter from whence it proceeded,
and discovered a large black body in the air moving
apparently towards them, but passing with incon-
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ceivable velocity, buried itself in the earth, about
sixty paces from where they stood.

The Bramins made much ado about this phenomenon,
which, when dug out and examined by some British officers,
proved to be an ill shapen triangular stone rather more than
201bs, in weight, and covered with a pellicle thinner than a
wafer, of a black salphureous crust. Either in its fall or in
digging it up, the aérolite received a fracture, whence the in-
terior presents to the view iron pyrites -and nickel ; but it
emits no smell of sulphar.

FOSEEE——————

CHAPTER 1V.

GEOGRAPHICAL SCIENCE.

SECTION 1.
INTRODUCTION,

71. GEOGRAPHY is the science which treats of the

earth; for the term is derived from yn earth and
_vpapw I write. '

In describing, therefore, the terrestrial globe, it is
obvious that geography may be divided into as many
distinct, yel important branches, as there are parts
conslil:ituting the homogeneous body which we call the
earth.

Part of these would belong to astronomical calculations or
observations; and would have reference to the various circles
with which the earth is supposed to be invested :—Part would
be assigned to the natural divisions and products of the
earth :—Part to a comparative view of the kingdoms and
states in ancient and modern times ; and Part to those phe-
nomena that present themselves to the inhabitants of the
earth, . ‘

In this light the first branch may be called Astronomical
Geography; the second, Pure and Natural Geography; the
third, Political Geography; the fourth, Physical Geography.
But for brevity’s sake we will divide it into two parts, Pure
and Mixed Geography. The former shall embrace the three
first branches ; the latter, the fogrth branch of the subject.

s F



100 - Geographical Science,

SECTION I1I.
ASTRONOMICAL GEOGRAPHY.

72. THE axis of theearth is an imaginary line pass-
ing through its centre, upon which it is supposed to
turn, and about which all the heavenly bodies appear
to have a diurnal revolution. ‘

The poles of the earth are the extremities of this
axis. The celestial poles are two imaginary points
in the heavens, exactly above the terrestrial poles.
The one is the north, and the other the south pole.

The circles supposed to be drawn about the earth, are divi-
ded into two classes ; viz. great and small circles.

. The great circles are these: the equator, which
passes round the centre of the earth perpendicular to
its axis, and at an equal distance from either pole.
The equator divides the earth into two equal hemis-

heres.

d The ecliptic, in which the sun makes his apparent
annual progress among the fixed stars, is another
great circle inclined to the plane of the equator in
an angle of 23° 28' nearly.

The other great circles of the sphere are called
meridians, which completely envelope the globe,
intersecting the equator at right angles. These
meridians are called lines of longitude.

The zodiac is a space which extends about 8° on
each side of the ecliptic, like a belt or girdle, within
which the motions of all the planets are performed.

Signs of the zodiac. The ecliptic and zodiac are
divided into twelve equal parts, called signs, each
containing 30°; and the sun makes his apparent
annual progress through the Ecliptic at the rate of
nearly a degree in a day. -

The names of the signs, and the days on which the
sun enters them are as follow :
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Spring signs. Summer signs,
Aries, the  Ram, 21st of (o5 Cancer, the Crab, 21st of.
March. June. -
8 Taurus, the Bull, 19th of|Q), Leo, the Lion, 22nd of
A(gril. July.
X Gemini, the Twins, 20th of "R Virgo, the Virgin, 22nd of
May, 1 August,

All northward of the Equator.

Autumnal signs. Winter signs. :

¢y Libra, the Balance, 23d of [ Capricornus, the Goat, 21st
September. of Decembir. - .
Scorpio, the Scorpion, 23d |2 Aquarius, the Water-bearer,
of October. o, 20th of Jx;.nuary. >

F o ttarius, the Archer, 22d [ Pisces, the Fishes, 19th of
of November. February.

These are called southern signs, being all soutk of
the equator.

The equator is a great circle, and when referred
to the heavens, is called the equinoctial : it is some-
times called the Line, or equinoctial line.

- The equinoctial line on the earth passes through the middle
of Africa, traverses the Indian Ocean, passes through the Isles
of Sumatra and Borneo, and the immense expanse of the
Pacific Ocean ; then extends over the province of Quito, in
South America, t6 the mouth of the River Amazons.

Meridians are lines that are drawn from one pole
to the other, directly across the equator.

. Meridians are great circles perpendicular to the equator,
and passing through the poles.

They are called meridians, becayse when any of them are,
by the motion of the earth, brought directly opposite to the
sun, it is always mid-day or noon there.

‘The meridians may be considered as-indefinite in number ;
_ and all places lying direetly north or south of each other are
u})on the same meridian. Sometimes by the meridian of a
place is understood the half of a great circle passing through
that place; the other half is calgad the opposite meridian.

' F
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The brass circle in which the globe hangs, and which is
called the brazen meridian, may be made to represent the me-
_vidian of any place. K is divided into 4 quadrants, of 90
degrees each. On one semicircle the degrees are numbered
from the equutor tewards the poles; on the other, from the
poles towards the equator. 'l’ﬁe former is used in finding the
Jatitnde of places, the ntter iw elevating the globe. ‘
On globes and maps of the world, meridians are drawn
throughevery 10 or 15 degrees. On particular maps, they are
sometimes drawn through every degree. They are always
- drawn from the top te the:bottom of maps. -

~ Latitude is the distance of any place, north or

south, from the equator. .

‘Fhe latitude of a place is an arc of the meridian mtercepted
between the equator and the place, and is called north or
south, according as the situation of the place is im the northern
or southern hemisphere : it can never exceed 90 degrees, that
being the distance of the poles from the equator. The lati-
tude is reckoned by degrees and minutes on the brass meri-
dian; in maps it is reckoned at the sides.

Latitude i3 the same all over the earth, beiug constantly
reckoned from the equator to the poles.

The longitade of a place is the distance of the
meridian of that place, east or west, from the first
meridian,

‘Fhe longitude of a plaee izan arc of the tor contained
between the first meridian and that of the place. ©Om globes -
or mapsof the world, it is reckoned on the equator; in
particufar maps, it is reckoned at the top or bottonr,

Geographers in different countries have fixed upon different
places for the firss meridian. The latest geographers, particu~
larly the Dutch, have pitcked upon the Peak of Teneriffe ;
others on the Isle of Palm, one of the Canaries: and, lastly,
the Freneh, by order of the King, on the Istand of Ferro,
another of the Canaries, In Greaf-Britain the lomgitude is
generally reckoned from the meridian of Greenwich.

The greatest longitude any place can have is 180 degrees,
or half the circumferenee of the globe.

Parallels of latitude are less circles drawn paral-
lel to the equator.

Parallels of Iatitude become smaller the further they are
distant from the equator.
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On globes and maps of the world they are drawn threagh
every 10degrees. In all maps they are the lines drawn from,
one side to the other.

All places that lie direcily east or west from each other are
said to lie in the same parallel of latitude. '

The difference of latidude between two places is
the shortest distance between the parallels of those
places.

The difference of latitnde between two. places is an arc of
the meridian, included between their respective parallels of
Iatitude. , :

The difference of longitude between two places is
the distance hetween the meridians of these places,
counted upon the equator.

The difference of longitude between any two places is an
:btcan of the equator intergepted between their respeotive mere-

S,

The sensible horizon is an imaginary circle which
appears to touch the surface of the earth, and to
separate the visible part of the heavens from the in-
visible, and extends only a few miles. .

The rational harizon is a great circle parallel to
the former, the plane of which passes through the
centre of the earth, and cuts the heavens into twa

ual hemispheres. -

he poles of the horizon are two points, the one of
which, over the head of the spectator, is called the
zenith ; the other which is under his feet, is called
the nadir. '
" The cardinal points of the horizon are, nortk,
east, south, and west.
_ 'The altitude of any heavenly bady above the hori-
zon, is the part of a vertical circle intercepted be-
tween the body and the horizon, or it is the angle at
the centre of the earth measured by that are.

The latitude of a place upon the surface of the
earth, is its distance from the equator; and is either
northern or southern, meas:red in degrees.

R

.



104 Geographical Science.

The declination of a heavenly body, is its distance
from the equator, and is either northern or southern.

The right ascension of any heavenly body, is its
distance from the first point of aries, counted on the
‘equator. ,

The two points in which the ecliptic cuts the
equator, are called equinoctial points: the vernal
equinox is at the first degree of aries; and the autum-
nal, at the first degree of libra.

The points of the ecliptic, which are at the great-
est distance from the equator, are called the solstices;
and the circles which pass through these points
parallel to the equator are called the tropics of can-
cer and capricorn.

The celestial sphere is said to be right, oblique, or parallel,as
the equator is at right angles, oblique, or parallel, to the
horizon.

The two tropics and the two polar circles upon the surface
of the earth, divide it into five parts, called zones; viz. the
torrid zone, two ¢ rate, and two frigid zones. The torrid
zone lies between the two tropics; the temperate zones be-
tWween the tropics and polar circles ; and the frigid zones be-
tween the polar circles and the poles. :

'The culminating point of a star or planet is, that point of its
orbit which, on any given day, is the most elevated. Hence a
star or planet is said to culminate, when it comes to the meri-
dian of any place: for then its altitude at that place is the
greatest.- .

Apparent noon, is the time when the sun comes to the meri-
dian; viz. twelve o’clock, as shewn by a correct sun-dial.

T'rue or mean noon, is twelve o’clock, as shewn by a well
regulated clock, adjusted to go twenty-four hours in a mean
solar day.

The equation of time at noon, is the interval between the trne
and apparent noon ; that is to say, it is the difference of time.
shewn by a well regulated clock, and a correct sun-dial,

The a‘rtroﬂomz'cmlg day is reckoned from noon to noon, and
consists of twenty-four hours; this is called also a natural day,
because it is of the same length in all latitades.

The artificial day, is the time elapsed between the sun’s
rising and setting, and is variable according to the different
latitudes of places, and the different seasons of the year,
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A planet’s place as seen from the sun is called its
heliocentric place, and as seen from the earth, its
geocentric place. )

Two planets are said to be in conjunction with each
other, when they have the same longitude, or are in
the same degree of the ecliptic, though their latitude
be different. They are said to be in opposition when
their longitudes differ half a circle, or when they are
on opposite sides of the heavens.

s s Ot 0 rrre

SECTION III.
NATURAL GEOGRAPHY.

73. THE EARTH, upon which we live, was long
considered as one large extensiveplane. The heayens
above it, in which the sun, moon, and stars, appeared
to move daily from east to west, were conceived to
be at no great distancefrom it, and tobe only designed
for the use or ornament of our earth. Mankind,
however, are now convinced that they live on a round
ball ; and the spherical figure of the earth may be
proved by a variety of arguments.

Arg.1. When we are on board a ship at sea, we may be out of
‘sight of land, when the land is near enough to be visible, if it
were not hid from our eye by the convexity of the water. In
this case the tops of hills, cliffs, steeples, towers, &c. first
appear to our view, next the buildings, and last of all the
shore ; which can proceed from no other causethan the round-
ness of the earth, whereby the lower objects are .longer hid
from the sight, than those which are higher.

2. When we stand upon the shore, the highest part of a
ship. is visible at the greatest distance. If a ship be going
from us out to sea, we shall continue to see the mast, after '
the hull, or body of the ship disappears, and the top of the
mast will be seen longest. But if the surface of the sea were
quite flat, every part of an object would be equally visible ;
and not the highest, but the largest part of an ohject would
be visible at the greatest distance, so that we should be able
to see the hull of a ship farther off than the mast. But this:
is contrary to experience ; conse%uently the earth is globular..

’ Fa
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3. Several navigators have sailed quite round the earth;
net in an exact circle, the winding of the shores preventing
them from sailing in a direct course; butby sailing continually
to the westward, they have reached the place from whence
they at first departed. This was performed by Magellan,
Cavendish, Sir Francis Drake, Lord Anson, Bougzinville,
Cc}»'mmodore Byron, the Captains Carteret, Wallis, Cook, and
others. :

4. Eclipses of the moon, which are occasioned by the sha-
dow of the earth falling on that planet, demonstrate that the
earthis of a globular figure; for this shadow is always cir-
cular, whatever situation the earth may be in at that time.
Now a body must be globular, which always casts a circular
shadow in every position.

5. Nor are the little unevennesses on the earth’s surface,
arising from hills and vallies, any material objection to its
being considered as a round body ; because the highest moun-
tains bear less proportion to the bulk of the earth, than the
little risings on the coat of an orange bear to that fruit; ora
grain of sand to an artificial globe, of nine inches diameter.
And aceordingly, we find that the mountains and vallies on
the surface of the earth cause no irregularities in the shadow,
during a lunar eclipse ; the circumference thereof being even
and regular, and appearing as if cast by a body truly
-globular,

'

' . Of the Magnitude of the Earth.

74. The length of a degree is 367,196 English feet,
or 694 English miles ; hence, supposing the earth a
sphere, its circumference will be 25,020 English
miles, and its diameter 7964 miles.

The Motion of the Earth.

75. The roundness of the earth being thoroughly
" established, a way is naturally opened for the dis-
covery of its motion. For while it was considered
as a plane, mankind had an obscure notion of its
being supported, like a scaffolding, on pillars, though
they could not tell what supported these. But the
figure of a globe is much better adapted to motion.
Obs. 1. 'This is confirmed by considering, that, if the earth
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does not move round the sun, not only the sun, but all the-
stars and planets, must move round the earth. Philosophers,
by reckonings founded on the surest observations, have been
able to guess pretty nearly at the distances and magnitudes
of the heavenly bodies from the earth, and from each other,
just as every body, who knows the first elements of mathe-.
matics, can measure the height of a steeple, or any object
placed on it.

2. It appears, therefore, that if we conceive the heavenly
bodies to move round the earth, we must suppose them
endowed with a motion or velocity so immense as to exceed:
all eonception. All the appearances in nature, however, may
be as well explained by imagining the earth to move round
the sun in the space of a year, and to turn on its own axis
once in twenty-four hours.

The revolution of the earth round its axis, every twenty-
four hours, or its diurnal motion, alternately canses day and:
night, as either side is turned towards or from the sun; and
its periodical revolution round thatluminary, in three hundred
and sixty-five days six hours, or its annnal motion, produces:
the four seasons of the year.

To form a conception of these two motions of the earth,
we may imagine a ball moving upon a hilliard-table, or
bowling-green. The ball proceeds forward upon the greem
or table, not by sliding along like a plane upon wood, or a
slate upon ice, but by turning round its own axis, which-is.
an imaginary line drawn through the centre or middle of
th? ball, and ending on its surface in two points called its
poles,

Conceiving the matter then in this way, and that the
earth, in the space of twenty-four hours, moves from west to.
east, the inhabitants on the surface ofit, like men on the deck
of a ship, who are insensible of their own motion, and think
that the shores move from them in a contrary direction, will:
conceive that the sun and stars move from east to west, in the
same time of twenty-four hours, in which they, along with:
‘the earth, move from west to east.

Natural Divisions of the Eartk.

76. The ancients considered the globe under the:
three grand divisions of Asia, Europe, and Africa.
Here the distinctions were arbitrary, as they often in-
cluded Egypt under Asia, aé:d they had not discovered:

FG
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the limits of Europe towards the north-east. Modern
discoveries have added a fourth division, that of
America, which exceeding even Asia in size, might
bave been admitted under two grand and distinct
denominations, limited by the isthmus of Darien.

It has always been supposed that a vast continent existed
in the south of the globe. The second navigation of captain
Cooke dispelled for a time the idea. But it is now disco-
vered that a continent exists there. Phe vast extent of New
Holland rewarded the views of enterprize; this, which seems
too large to be classed among islands, has been ranked as
a fifth division of the globe by various geographers of the
present day, and distinguished by the name of Austrelasta
which term, however, includes also the encircling islands.

Of the grand divisions of the earth, Asia has ever
been esteemed the most populous; and is supposed
to contain five hundred millions of souls, if China,
as has been averred by the latest writers, comprises
three hundred and thirty millions.. The population
of Africa may be estimated at thirty millions, of
America at twenty millions, and one hundred and
fifty millions may perhaps be assigned to Europe.

odern discoveries have evinced that more than
two-thirds of the globe is covered with water, which
is contained in hollow spaces, or concavites, more
or less large. But the chief convexites or protu-
berances of the globe consist of elevated uplands,
sometimes crowned by mountains, sometimes rather
level, as the extensive protuberance of Asia. In
either case, long chains of mountains commonly
proceed from those chief convexites in various
directions, and the principal rivers usually spring
from the most elevated grounds.

The grandest concavity of this globe is filled by the Pacific
Occan ; occupying nearly balf its surface from the eastern
shores of New Holland, to the western coast of America,
and diversified with several groups of islands, which seem in
a manner the summits of vast mountains emerging from the
‘waves. This ocean receives but few rivers, the chief beipg

.
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the Amur from Tartary, the Hoan Ho and Kian Ku from
China, while the. principal rivers of America run towards the
east. :

Next to this in magnitude is the Atlantic, between the Old
and New Continents; and the third is the Indian Ocean.
The seas between the arctic and antarctic circles and the
poles, have been sometimes styled the Arctic and Antarctic
Oceans ; but the latter is only a continuation of the Pacific,
Atlantic, and Indian Oceans ; while the Arctic Sea is partly
embraced by continents, and receives many important rivers,
Besides these, there are otlier seas more minute, as the
Mediterranean, the Baltic, and others still smaller, till we
come by due gradation to inland lakes of fresh water,

The courses of rivers are sometimes marked by oblong
- concavities, which generally at first intersect the higher
grounds, till the declivity becomes more gentle on their
approach to their inferior receptacles. But even large rivers
are found sometimes to spring from lowland marshes, and
wind through vast plains, unaccompanied by any concavity,
except that of their immediate course ; while on the other
hand, extensive vales, and low hollow spaces, frequently
occur destitute of any stream. Rivers will also sometimes
force a passage where nature has erected mountains and
rocks against it, and where the concavity would appear to
be in another direction, which the river might have gained
with more ease. In like manner, though the chief mountains
of Europe extend in a south-easterly and north-westerly
direction, yet there are so many exceptions, and such
numerous” and important variations in other parts of the-
- globe, as to render any-attempt at a general theory vain,

From the vast expanse of aceanic waters, arises in
the ancient hemisphere, that wide continent, which
contains Asia, Europe, and Africa; and in the
modern hemisphere, the continent of America, which
forms a kind of separate island, divided by a strait .
of the sea from the ancient continent. In the latter
many discoveries of great importance to geography,
are of very recent date, andit is not above eighty
years since we obtained an imperfeet idea of the
extent of Siberia and the Russian émpire, nor above
thirty-five since ample, real, and accurate know-
ledge of these wide regions began to be diffused.
So that, in truth, America may be said to have
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been discovered by Europeans before many parts of
Asia; and of Africa our knowledge continues imper-
fect, while the latest observations, instead of dimi-
nishing, rather increase our idea of its extent, at
least in regard to its insular appendages.

But the grandest division of the ancient continent
is Asia, the parent of nations, and of civilization : on.
the north-eastand south, surrounded by the ocean; but
on the west, divided by an ideal line from Africa;

~and from Europe by boundaries not very strongly
impressed by the hand of nature. The Russian and
the Turkish empires, extending over large portions.
of both continents, intimately connect Asia with
Europe. But for the sake of clearness and precision,.
geographers retain the strict division of the ancient
continent into three parts, which, if not strictly
natural, is ethical, as the manners of the Asiatic
subjects of Russia, and even of Turkey, differ con~
siderably from those of the European inhabitants of’
those empires..

PRI I Y Y e 2

SECTION 1V.
PHYSICAL GEOGRAPHY.

Of the External Appearance of the Earth.

77. To account for the external appearance of the:
earth, Bishop BURNET in his ¢ Sacred Theory of
the Earth,” ll))egins with the separation of elements-
from a fluid mass ;—the heaviest particles are sup-.
posed to have sank and formed a nucleus; the

“water and air took their respective stations; and
upon the water the air afterwards deposited in a
rich unctuous shell or crust that contained in itself
the elements of vegetation, and clothed the whole
with a beautiful verdure. Mountains, seas, protu-
berances, or inequalities were then unknown ; the
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equator was coincident with the plane of the ecliptic,
and all the charms of spring were perpetual.

Many éenturies, however, did not glide away before the
sun tore the aforesaid crust, or exterior, into large cracks and
fissures, which gradually inercased till they extended them-
selves to the great aqueous abyss. The consequences may
be easily anticipated. The waters finding vents thus made,

" vose higher and higher; the shell was utterly broken up, and
destroyed, and that universal deluge took place, of which we
have an awfual description in Gen. vi. and vii. From this
flood, the state of the world is divided into Diluvian and
Antediluvian. N

By this catastrophe, the globe of the earth was not only
shook and broke in a thousand places, but the violence of
the shock it then underwent, shifted its situation ; so that the
earth which before was placed directly under the zodiac,
became thenceforth oblique to the same; whence arose the
difference of seasons, which the antediluvian earth was not
exposed to. But at length dry land began to appear, owing
to a gradual subsidence of the waters, which retired into.
caverns and crevices originally existing in the nucleus, or
formed by the disruption of the crust. Upon the increasing
dry land, vegetation began again to exist; and our present
islands and continents were formed, while the sea still occu-

- _pies in parts its original bed. .

Such is a brief outline of Burnet’s romance.

78. LE1BN1TZ about this time published his ¢“Pro-
TOG@A,” in which he supposes the earth to have
been in a state of combustion for many ages, and at
length to have gone out for want of fuel. A glassy
crust was thus formed, which gave rise to sand and
gravel ; other kinds of earth resulted from sand and
salt; and as the globe cooled, the water which had
before been kept in the state of steam assumed
fluidity, and falling to the earth, produced the
ocean, .

79. Whiston’s “ New Theory of the Earth” leaves
us bewildered and perplexed, and i3 principally de-
serving notice as. accounting for the deluge by the
approach of a comet towards the earth.

This comet coming below the moon, would raise a prodi-
_gious aud strong tide in the small seas, which, on his hypa-
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thesis, were in the antedilavian globe of the world ; and alse
in the abyss, which was under the upper crust of the earth,
This tide would rise during the approach of the comet, and
would be greatest when the comet was at its least distanceé
-from the earth. By the force of the tide, and the attraction
of the comet, the abyss put on an elliptic figure; the outward
crust of the earth, incumbent on the abyss, accommodating
itself to that figure, which it would not do while it held solid
and conjoined, at last broke, and hence the words of Moses,
the fountains of the great deep being brokeup. The same comet,
in 1ts descent towards the sun, passed so close by the body of
the earth, as to involve her in its atmosphere and tail for a
considerable time ;.and, of consequence, left a vast quantity.
of its vapours both expanded and condensed on her surface ;
"but a great part of these being afterwards rarified by the
solar heat, would be drawn up again into the atmosphere,
but afterwards returning in violent rains, make good
what Moses intimates by the windows of heaven beinF opened,
and particularly by the forty days rain ; for, as to the following
rain, which with this, made the whole time of raining 150
days, Whiston attributes it to the unlucky earth coming a
second time within the atmosphere of the persecuting comet,
on its return from the sun. Lastly, to remove the waters,
he supposes a mighty wind to have arisen, which dried up some,
and forced the rest into the abyss again, through the clefts by
which they had come up ; only a good quantity remained in
the alveus of the great ocean, now first made, and in the
smaller seas, lakes, &c. 'Whiston only proposed this theory
hypothetically at first; thatis to say, he only supposed such
a comet, because it would feasibly and philosopgically ac-
count for the phenomenon of the deluge ;. but upon reconsi-
deration, he thinks there actually was such a comet near the
earth at that time ; and that the great comet of 1688 is the
same.

80. But no one has proceeded to the forming a
theory of the earth, with the pomp and circumstance
of Buffon. And it merits attention from the eloquence
with which it is'adorned, the extent of information
it displays, and the popularity it derived from these
sources. .

Buffon supposes the planets in general to have been struck
offfrom the sun bya comet; that they consisted of fluid matter,
and thence assumed a spherical form : and that by the unionr

of centrifugal and centripetal forces, they are restrained in
their present orbits. The earth gradually cooled, and the
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circumambient vapours condensed upon its surface, while
sulphureous, saline, and other matters penetrated its cracks
and fissures, and formed veins of metallic and mineral pro-
ducts. The scorified, or pumice-like surface of the earth,
acted upon by water, produced clay, mud, and leose soils, and
the atmosphere was constituted of subtle effluvia, floating
above all the ponderous materials. Then the sun, the winds,
the tides, the motion of the earth, and other causes, became
effective in producing new changes. The waters being
greatly elevated in the equatorial regions, and mud{ gravel,
and fragments being transported thither from the poles, the
highest mountains were formed between the tropics, the lowest
towards the poles: and the tropical seas were studded with
an infinity of islands. The surface of the earth, once even
and regular, became now rough, and irregular: excavations
were formeti in one part, and land was elevated in another ;
and during a period of ages, the fragments of the original ma-
terials, the shells of various fish, and different other exuviz,
were ground up by the ocean, and produced calcareous strata,
and other lowland depositions; these relics of marine animals
which we find at such heights above the present level
of the sea, render it more than probable that the ocean
once entirely overwhelmed the earth. From these pheno-
mena Buffon draws a series of curious and minute conclu-
sions, which our limits forbear us even to particularize : but
every one who now contemplates the earth’s surface, traces
upon it marks of the direst, and most unsparing revolutions,
which, from the present order of things, it appears impossible
should re-occur, except by the united and continuous agency
of the most active powers of destruction. Buffon says this
arose from the soft state of the former crust of the earth,
and those causes, now imbecile, and slow in their operation,
were then more effectually exerted, and results were obtained
in a few years, for which ages would now be insufficient. 1In
contemplating the production of rivers, he regards them as
having cut their own way to the sea, and in their course gra-
dually wearing down the mountainous lands, filling up vallies,
and choaking their exits into the ocean by finely divided ma-
terials: thus every thing is slowly returning to its former
state ; all mountains shall be levelled, every valley raised up,
excavations filled up, and the ocean will again cover the earth, -
We shall not enter into the various confutations which these
speculative notions have met with, nor dwell upon many
modern theories to which they have given rise ; for though the
authors of these theories have sometimes clothed their fictions
jn new dresses, we have no sooner removed the mask, than
Burnet or Buffon is instantly recognized.
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81. The prevailing theories of the present day arethe
inventions of Professor WERNER of Freyburgh, and
DR. JAMEs HUTTON, of Edinburgh ; each of -these
has been ably supported and elucidated by the proofs,
illustrations, and comparative views of acute and
eloquent controversialists, and two sects have been
formed under the appellation of Wernerians and
Huttonians.

'Fhe first principle which the Wernerian theory assumes is,
that our globe was once covered with a sort of chaotic com-
post, holding, either in solution or suspension, the various
rocks and strata which now present themselves to us as its
exterior crust. From some unexplained cause, this fluid began
first to deposit those bodies which it held in chemical solu«
tion, and thus a variety of ehrystallized rocks were formed.
In these we find no vegetable or animal remains, noreven any
rounded pebbles; but in the strata, which lie upon the crys«
talline, or first deposits, shells and fragments occasionally
occur : these therefore have been termed ¢ransition strata ; and
it is imagined that the peopling of the world commenced
about this period. The waters upon the earthbegan now more
rapidly to subside, and finely divided particles, chiefly result-
ing from disintegration of the first formations, were its chief
contents :—these were deposited upon the transition rocks,
chiefly in horizontal layers. They abound in organic remains,
and are termed by Werner, Floctz or secondary rocks.

It is now conceived, that the exposure of the primitive
transition, and secondary rocks to the agenciesof the wind and
weather, and to the turbulent state of the remaining ocean, -

roduced inequalities of surface, and that the water retreated
into low lands and vallies, where a further deposition took
place, constituting clay, gravel, and other alfuvial formation,

There are also certain substances which instead of being
found in regularly alternating layers over the earth, are met
with in patches; as rock-salt, coal, basalt, and some other
bodies which Werner hath called swubordinate formations,
Lastly, subterraneous fires have sometimes given birth to pe-
caliar and very limited products ; and these are called volcanic
rocks. Such is Werner’s account of the production of rocks,
which_he arranges under the terms primary transition, second-
ary, alluvial, subordinate, and volcanic formations.

. 82, Hutton, looking upon the face of nature, gives.
a very different account of the present order of things,
and observes every thing in a state of decay ; but as.
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she has obviously provided for the regeneration of
animal and VegetalS'e tribes, the philosopher deseries
in this apparent destraction of the surface of the
earth, the real source of its renovation.

The stupendous meuntains exposed to the action of the
varying temperature of the atmosphere, and the waters of the
clouds, are, by slow degrees, saffering constant dimination ;
their fragmentsare dislodged, masses are rolled into the valley,
or carried by the rushing torrent into rivers ; whence they are
transported to the sea. The lower and softer rocks are un-
dergoing similar, but more rapid destruction. The result of
all this must be, the accumulation of new matter in the ocean,
which will be deposited inhorizontal layers. Hutton perceives
the transition rocks of Werner, though not strictly crystalline, -
made up apparently of finely divided matter, more or less in-
durated; sometimes very hard in texture, and of a vitreous
fracture ; that this hardening is most perceptible whenin eon-
tact with the primitive or inferior rock, which often pervades.
the transition rocks in veins, or appears to have broken up or
luxated the superineumbent masses. The transition or secon-
dary rocks of Werner were, according to Hutton, depositedat
the bottom of the ocean, in conscquence of operations similar
to those which are now aetive, and the primary rocks were
formed beneath them by the operation of subterraneous fires ;
their crystalline texture, their hardness, their shape and frac-
ture, and the alterations they have produced upon their neigh-
bours, are the proofs of the eorrectness of these views. Itis
by the action of fire then, that rocks have been elevated, that
strata have been hardened, and that those changes have re-
sulted, which an examination of the earth’s surface unfolds.
The production of soils, and of alluvial lands, is considered
as dependent upon causes the same as those referred to in the
other theory. Hutton refers to fire as well as water, for the

roduction of our present rocks: the former consolidating,
Kndening, and elevating; the latter, collecting and deposit-
ing the strata.

Of the Seasons and Climates.

83. The axis of the Earth makes an angle of 23°
28 with a perpendicular to the plane of its orbit ; and
keeps always the same oblique direction throughout
its annual course; hence it follows, that during one
part of its course, the north pole is turned towards
the Sun, and, daring another part of its course, the
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south pole is turned towards it in the same propor-
tion ; which is the cause of the different seasons, as
Spring, Summer, Autumn, and Winter.

‘84. The seasons in the torrid zone being very dif-
ferent from what we observe in the temperate zone,
a short account of them will be necessary.

Asit is summer with us when the sun is nearest our zenith,
it has by some been imagined, that the inhabitants of the
torrid zone have double seasons ; namely, two summers, be-
cause the sun is twice vertical to them,—two autumns, when
he isretiring, &c. But in many places atorrent of rain follows
the course of the sun, and the worst season is when the sun is
vertical : the only distinction of seasons within the tropics,
therefore, is from hotand, dry, to hot and rainy; most countries
in the torrid zone having six months inclining to a wet, and
six months inclining to a dry air. )

85. On the western coast of Africa, at Sierra Leone,
the dry season is from September to June, and the
wet from June to October. About the end of June
the rains increase, accompanied with dreadful storms
of thunder and lightning.

On the gold coast, the rainy seasons lat from April to
October; and in the kingdom of Congo, from the end of .
March to the middle of September. 'The greatest quantity of .
rain generally falls about mid-day.

The seasons in the eastern coast are the reverse of those on
the western: the winter, or rainy season, in Sofala, Mozam-
bique, and Zanguebar, is from Septemper to February. In
Egypt rain is a very uncommon phenomenon, yet a large
portion of Grand Cairo was lately (1817) washed away by a
dreadful torrent of rain.

- In Abyssinia, the climate, though hot, is tempered by the
mountainous nature of the country. From April to Septem-
ber, there are heavy rains. These rains, added to the melt-
ing of the snows on the mountains, occasion the overflowing

of the Nile.

86. In Bengal, the hot or dry season begins with
March, and continues to the end of May: the intense
heat is sometimes interrupted by violent thunder-
storms. The rainy season continues from June to
September ; the three last months of the year are
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generally pleasant, but excessive fogs prevail in
January and February. By the latter end of July,
all the lower parts of Bengal are overflowed,- and
form an inundation of more than a hundred miles in
width, nothing appearing but villages and trees,
excepting, very rarely, the top of an elevated spot
appearing like an island. ’

The chains of the Gauts, running from north to south
along the western peninsula of India, intercept great masses
of clouds, and produce opposite seasons on the coasts of
Malabarand Coromandel. The rainy season, on the coast of
Coromandel, is with the N. E. monsoon, or from October to
April; and on that of Malabar with the S. W. monsoon, or
from May to September. In the month of September the
navigation on the Malabar coast is open, and ships begin
to sail from the Malabar shore to all parts of the world.—The
rains are not continual during the wet scason, but pour down
in floods for several days together, or for several hours in a
day. ’

87. Peru is divided into two different climates by
the Andes,—for whilst it is summer in the moun~
tainous parts, it is winter in the vales. Winter, on
the mountains, begins in December—but this in the
vales is the first summer month; and a journey of
four hours conducts the traveller from one season to
another. :

In general the confined regions on the west of the Andes
are dry; whilst the wide countries on the east of that chain are
deluged with torrents of rain, from the trade winds blowing
over the Atlantic. :

Travellers, on the Andes, have sometimes enjoyed a
delightful serenity in these elevated regions, at the same
time -that they have hcard the horrid noise of tempests dis-
charging themselves on the level country: they have seen
lightnings issue from the clouds, and heard the thunders roll
far beneath their fect.

At Lima, rain is seldom or never seen, but a strong dew
falls and waters the vallies. The country is much subject to
earthquakes ; the most dreadful seems to have heen that of
1747, when the port of Callao was submerged, and out of
4000 inhabitants only 200 escaped. ’

In Brazil the wet season coinmonly begins in



118 Ge’opraﬁhical Science.

March or April, end is over in August; when the
spring, or rather the summer, begins. The nights
.are very cold ; and the nights in summer are colder
than in winter. )

In Jamaica the rain commonly begins in May.
July is always very wet; and toward the end of that
month, and the beginning of August, the weather is
very close. In September and October hurricanes
are frequent. )

In gicaragua it rains six months, from the first
" of May to the first of November; in the other six
months it is hot and dry.

88. That part of the frigid zone which is inhabited,
viz. Greenland, Lapland, &c. has only two seasons,
winter and summer. Their night of winter, the sun
never appearing above the horizon, is extremely se-
vere. ! ’

‘The most rapid rivers are sometimes frozen five or six feet
deep or more ; the largest lakes and bays are frozen to bear
any weight, and rocks often burst by the intensity of the
frost. The brilliancy of the stars, the Aurora Borealis, and
the full moon, which never sets, make some atonement for
the absence of the sun. The long twilight also, which they
enjoy before the sun rises and after he sets, considerably
diminishes the time of their total darkness.

The transition from winter’s frost to summer’s heat is very
rapid in the frigid zone. The short summer is very warm,
but foggy. The continual sunshine now enables the inha-
bitants to lay up a store of provisions for winter.

89. The hottest part of the earth is in the middle
and western parts of Africa. The trade winds, in pass-
ing over the extensive sandy deserts of this continent,
become heated to an extreme degree before they
arrive at the western coast.

The climate, on the western continent, is much
colder than it is in similar parallels on the eastern
continent.

Canada, in North America, which is nearly in the same
parallel with France, has the winters almost as severe as at
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Petersburg : - the river St. Laurence, notwithstanding its
breadth, is frequently frozen the whole of the winter, strong
enough to bear even carriages upon it. Philadelphia and
New York, nearly in the same parallel with Madrid, havo
often severe winters, but the heat of the summer is excessive.
‘The cold in the southern hemisphere is much greater than
in the northern. The climate of Terra del Fuego is an
instance of this: situated as far south as Newcastle is north
of the equator; and, therefore, were the degrees of heat and
cold proportionable to the latitude, we might expect the
summers of Terra del Fuego as warm as those on the banks
of the Tyne ; yet €aptain Cook, who was there at Midsummer,
found the cold so excessive, that a party botanizing on the
hills, was in danger of perishing by cold,
The mountains and vast fields of ice, around the South
Pole, extend to a much greater distance than those around
- the North Pole. Navigators have penetrated to within 9
degrees of the North Pole; yet Captain Cook could not get
nearer the South Pole than within 18 degrees.

90. In great Continents the weather is more settled
than it is inislands: the summer’s heat is greater,
and the winter’s cold is more intense. _

In islands the heat is tempered by clouds and vapours
from the surrounding sea; but the weather is inconstant.
The cold of winter is also mitigated from the same cause,
and the frost is generally of short duration. This is parti-
cularly the case with respect to Great Britain.,

Pl adadle s d

SECTION V.

GEOGRAPHICAL PHENOMENA.
Of Winds.

91. THE wind isnothing else but theair put violently
in motion ; and this is occasioned chiefly by means
of heat. For, when any part of the air is heated by
the sun, or otherwise it will swell, and thereby
affect the adjacent air; and so, by various. degrees
of heat in different places, there will arise various
motions of the air.
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‘When the air is much heated, it will ascend towards the
upper part of the atmosphere; and the adjacent air will rush
in to supply its place; and therefore there will be a stream
or current of air from all parts, towards the place where the
heat is. And hence we see the reason, why the air rushes
with such force into a glass-house, a tile-kiln, or towards any
place where a great fire is made; and also why smoke is
carried up a chimney, and why the air rushes'in at the key-
hole of a door, or any small chink, where there is fire in the.
room. In general, we may take it for granted, that the air
lv;vill press towards that part of the world where it is most

eated. .

92. The winds are divided into four principal ones,
tlre north, south, east,-and west, which receive
their names from the four quarters of the world.

From the Frigid Zone comes the north wind, which is
consequently the coldest.

The south wind is the warmest, and particularly in the
summer, because it comes from the Torvid Zone, over coun-
tries where the sun is most vertical. '

The enst wind is the dryest, because it comes across the
vast continent of Asia, which is butlittle watered by rivers or
scas. .

The west wind often blows us rain ; because, as it crosses
the great Atlantic ocean, it attracts a great quantity of
vapours. . .

‘When these impetuous winds happen to meet, the greatest
inconveniences follow. The sulphureous exhalations from
the south, torrents of nitre from the north, and watery
vapours from every side, become indiscriminately blended
together in one confused mass. From hence proceed tem-
pests, thunder, rain, hail, and whirlwind.

93. The velocity of wind is at the rate of 50 or 60
miles an hour, in a great storm ; that of a common
brisk wind is about 15 miles an hour; and some
winds move noteven one mile in that space of time.

A person, therefore, o horseback, and even sometimes
on foot, may be said {o outstrip the wind ; for, if he moves
faster than the wind, which is very possible, he will have
a wind in his face, though he move in the same dircction with

the wind.
The velocity of sound is thirteen times as great as that-of
the strongest wind. .
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Of the Tropical Winds.

'94. There are certain winds, called tropical winds,
‘which blow almost always from the same point of
the compass. They are of three kinds.

The general irade winds,” which extend to nearly thirty
degrees of latitude on each side of the equator, in the At-
lantic, Ethiopic, and Pacific oceans. On the north side of
the equator, they blow from north-east, on the south side,
from the south east, and near the equator from almost due
east. '

The monsoons, or shifting trade winds, which blow six
months in one direction, and the other six months in the op-
posite direction. Thesc are mostly in the Indian, or Eastern
ocean, and do not reach above two hundred leagues from the
land. Their change is at the vernal and autumnal equi-
noxes, and it is accompanied with terrible storms of thunder,
lightning and rain. The monsoons are occasioned by the
cold air moving towards those places, in which the air is
rarefied by the heat of the sun, in order to restore its equi-
librium, ‘

“The lund and sea breezes, which are periodical winds, and
blow from the land, from night to abeut mid-day, and from
the sea, from about noon to midnight. These winds do not
extend above two or thrce leagues from the shore.

Beyond the latitude of thirty degrees, north and south, the
winds, as we daily perceive in Great Britain, are more varia-
Dble, though it may be observed, in general, that the tendency
«of the wind is from a colder region to that which is hotter.

Of the Aurora Borealis.

95. In illustrating the two seasons of the year in
the frigid zone, (north) ; we had occasion to mention
the benefit derived from the Aurora Borealis.

That shining light which is often seen by night in the hea-
vens, and which is vulgarly called the northern lights, or
streamers, is the Aurora Borealis, which, till the month of
March, 1716, was not much observed in England.

This phenomenon is supposed to be the result of electrica
fluid passing from one region to another; though some have
strangely enough supposed it to be produced by nitroms
and sulphureous vapours thinly spread through the atmos-

YOL. I. G
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phere and above the clouds, where they ferment, and taking
fire, the explosion of one portion kindles the mext, and the
flashes succeed one another till all the vapour is set on fire.
But we know sufficient of the electric fluid’s powers and
operations not to believe it the cause of those streams of
- light, which under the name of the Aurora Borealis, seem to
converge towards the zenith of the spectator, or to that point
of the heavens which is immediately over his head.
Now black, and deep, the night begins to fall,
Drear is the state of the benighted wretch, -
‘Who then, bewilder’d, wanders through the dark,
Perhaps, impatient as he stumbles on,
Struck from the root of slimy rushes, blue,
The wild fire scatters round, or gather’d, trails
A length of flame deceitful o’er the moss :
Whither decoy’d, by the fantastic blaze,
Now lost, and now renew’d, he sinks absorpt,
Rider-and horse, amid the miry Eulf :
At other times, gleaming on the horse’s mane,
The meteor sits; and shows the narrow path,
That winding, leads through pits of death; or else,
Instructs him how to take the dangerous ford.
THOMSON.

Of Refraction.

96. The earth is surrounded by a body of air called
the atmosphere, through which the rays of light
come to the eye from all the heavenly bodies ; and
since these rays are emitted through a very rare
medium, and fall obliquely upon the atmosphere,
which is a dense medium, they will, by the laws of
optics, be refracted in lines approaching nearer to a
perpendicular from the place of the observer (or
nearer to the zenith,), than they would be were the
medium to be removed.

Hence all the heavenly bodies appear higher than.they
really-are, and the nearer they are to the horizon the greater
the refraction, or difference between their apparent and true
altitudes will be; at noon the refraction is the least. The
sun and the moon appearsometimes of an oval figure near the
horizon, by reason of the refraction: for the under side being
more refracted than the upper, the perpendicular dia-
meter will be less than the horizontal one, which is.not af-
fected by refraction.
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Of Twilight.

97. The Crepusculum, or Twilight, is that faint
light which we perceive before the sun rises and
after he sets. Tt is produced by the rays of light
being refracted in their passage through the earth’s
atmosphere, and reflected from the different. parti-
cles thereof.

. 'The twilight is supposed to.cnd in the evening when the
sun is 18° below the herizon, or when stars of the sixth
magnitude (the smallest that are visible to the naked eye)
begin to appear; and the twilight is said to begin in the
morning, or it is dey-break, when the sun is again within 18°
of the horizon. The twilight is the shortest at the equator,
and longest at the poles; here the sun is near two months
before he retreats. 18° below the horizon, or to the point
where his rays are first admitted into the -atmesphere; and
he is only two months more before he arrives at the same
parallel of latitude. '

This may be illustrated on the globe without a diagram.

Cvorvsererire

SECTION VL

‘OF THE TIDESy AND THE SALTNESS OF TRE SEA, AND
TEMPERATURE.

98, As rivers flow and swell, so also does the sea.
Like them it has its carrents, which agitate its
waters, and preserve them from putrefaction.- That
regular motion of the sea, according to which it
ebbs amd flows twice in about twenty-four hours,
is called its tides.

In its flux, the sea generally rises for ahout six
hours, when it remains, as it were, suspended, and
in equilibrio, for some-minutes. At that time it is
called high water.

In its reflux, the sea falls for about six hours,
when it remain, as it were, in a like manner, suspend-
ed, and in equilibrio, for some minutes. At that
time it is called Jow water.

Obs. 1. We are told that Aristotle, despairinglto discover
the true cause of these wonderf;l appearances, had the folly,

G
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in spite of his philosophy, to throw himself headlong into the
sea. :

The tides are occasioned by the attraction of
the moon. This doctrine remained in obscurity,
till Newton explained it by his great principle of
gravity or attraction

Since the power of gravity diminishes as the squares
of the distances increase, the waters on one side of the
earth are more attracted by the moon, than the waters to-
ward the central parts of the earth, and the central parts are
more attracted than the waters on the opposite surface of the
earth: hence, the waters on the one side will be attracted
less than the centre, or will recede from thence. Hence, the
form of the water on the surface of the earth will become an
oblong spheroid.

This oval of the waters keeps pace with the moon in its
monthly course round the earth; while the earth by its daily

. rotation on its axis, presents each part of its surface to the
direct action of the moon, twice every day, and thus produces
two flood and two ebb tides. But because the moon is in
the mean time passing from east to west in its orbit, it comes
to the meridian of any place later than it did the preceding
day ; consequently the two floods and ebbs require nearly 25
hours to complete them. The tide is not at the greatest

- height, when the moon is in the meridian, but some time

afterwards, because the force by which the moon raises the
tide continues to act for some time after it has passed the

meridian. . .

As the moon thus raises the water in one place, and de-
presses it in another, the sun does the same ; but in a much
less degree, on account of the small ratio of the semi-diameter
af the earth to the distance of the sun. - )

The genius of the student will dictate the diagram of this
scheme from my description, which is at once popular and
scientific.

The tides are greatest at the new and full moons,
and are thence called spring tides, -and least at the
first and last quadratures, and-are thence called
neap tides, and the highest tides are near the time
of the equinoxes.

On the full and new moons, which happen about the equi-
noxes, when the luminaries are both in the equator.or near
it, the tides are the greatest: for example, the two eminences
of water are atfthe greatest distance from the poles, and
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hence the difference between ebb and flood tide is more sens
sible ; for if those eminences were at the ‘poles, it is obvious
we should not perceive any tide at all: again, if the equato-
rial diameter of the earth be produced, it passes through the
moon, which diameter is longer than any other, and, conse-
yuently, there is a greater disproportion between the distances
of the zenith, centre, and nadir, from the centre of gravity
of the earth and moon, in this sitnation, than in any other:
finally, the water rising higher in the open seas, rushes to the
shores with greater force, where being stopped, it rises higher
still ; for it not only rises at the shores in proportion to the
height to which it rises in the open seas, but also according
to the veloeity with which it flows from thence against the
shore. The spring tides which bhappen a little before the
vernal and after the autumnal equinox, are the greatest of

all, because the sun is nearer the earth in the winter than in -
the summer.

When the moon is in the northern hemispheré,
it produces a greater tide while it is in the meridian
above the horizon, than when it is in the meridian

below it ; when in the southern hemisphere, the re-
verse is the case. :

For the like reason, when the moon is in the
southern signs, the greatest tides on the other side
of the equator will be when it is below our horizon,
and the least tides when it is above it. -

These things would happen uniformly, were the whole
surface of the earth covered with water ; but since there is a
multitude of islands and two vast continents, which interrupt
the natural course of the water, a variety of appearances are
to be met with in different places, which cannot be explain-
ed, without regarding the situation of shores, shoals and
other objects, which contribute in producing those appear-
ances.

There are frequently streams or currents in the ocean,
which set ships a great way beyond their intended course,
‘There is a current between Florida and the Bahama islands,
which always runs from north to south. A current runs con-
stantly from the Atlantic, through the straits of Gibraltar,
into the Mediterranean. A current sets out of the Baltic sea,
through the sound or strait between Sweden :and Denmark,
%t«l)ﬁthe German ocean ; so that there are no tides in the

altic.

About small islands and head-lands in the middle of the

G 3
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ocean, the tides rise very little; .but in some bays, and about
the mouths of rivers, they rise from twelve to fifty feet.

Perhaps it may be said, that as a current constantly runs
from the Atlantic into the Mediterranean, the waters of that
sea ought to increase. By no means. The water extracted
from it in vapours, is more than sufficient to counterbalance
the influx. It has been found by calculation, that in a sum-
mer’s day, there may be raised in vapours, from the Mediter-
ranean, 5280 millions of tuns of water. Yet this sea does
not receive, from all its mine great rivers, above 1827 millions
of tuns per day, which is but one-third of what is exbausted
in vapours; so that, wereit not for the influx from the At-
lantic, the Mediterranean would soon be rendered dry.

The tides flow from east to west, for they must

necessarily follow the moon’s metion, which is from
east to west.
* The course of the tides, however, is sometimes interrupted
by continents, and other large tracts of land. The tide, for
instance, in the Indian ocean, being stopped by the eastern
coast of Africa, must necessarily flow south, towards the Cape
of Good Hope, which having passed, it then runs northward
along the Western coast of Africa, ta that ef Spain, Portugal,
and France, till it enters the English channel ; there meeting
the tide from the German ocean, running a contrary wa{, it
is necessarily stopped, and produces a very great swell of
of water,

These two tides thus flowing in -opposite directions, and
meeting a little irregularly, have sometimes occasioncd two
tides, the one immediately after the other, in the river T%ames,
which, though proceeding from a natural cause, and conse-
quently very easy to be explained, has been looked upon as.
a prodigy.

i:\s‘:‘i‘ogtlle tide of rivers, it must alwags flow in a direction
quite the reverse of their natural stream ; for the waters of
the sea being higher, they must necessarily flow into them,
and make their waters flow back, or regurgitate. The tide
of the Thames, and of all the other rivers on the eastern
coast of England, must flow westward. The tide of the
Severn, and of all the other rivers on the western coast of
Eogland, must run eastward ; and so of the rest.

Luminous appearance of the Surface of the Sea.

99. Dr. Robertson, in his observations on the tides
of the Mediterranean, says, “ I have often remarked
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the very luminous appearance of its waters on the
slightest agitation.” This phenomenon is fre-
quently perceived after sunset, especially during
the warm season. By many people it has been
supposed to be caused by certain minute luminons
insects existing in the water,—to the disengage-
ment of phosphorus from the excrements or re-
mains of fishes that have died, and other putrid
matters.

By seamen, this luminous appearance from the slightest
agitation, has been considered as generally the precursor of
blowing weather, and I am persuaded from repeated obser-
vation, that the remark is as correct as it i general. This
luminous appearanee is but rarely met with during the win-
ter season, compared to the fret&:xency with which it occurs
in the summer and autumn. I have never seen it when the
wind blows fresh from a northerly point, or when the tem-
pérature of the air is low; norhave I remarked itin any great
degree, but in calm weather, when the temperature of the
air was high, and especially as the wind was changing to-
wards a southerly point, and I have always observed that
this luminous matter was emitted most strongly immediately
preceding the fall of rain or an overcasting of the sky, shew-
ing a disposition to the formation of that meteor.

Upon the whole, I am of opinidn, that this apearance of
light on the agitation of the waters of the Mediterranean, is
somehow or other connected with evaporation, and that it
i8 occasioned by the rapid evolntion of the electric fluid in
that process ; that it rarely depends on phosphoric matters ex-
isting in-the waters ; and after repeated and careful observa-
tions by myself and others, I have never been able to trace its
appearance as depending on the existence of insects, nor could
1 ever perceive any thing peculiar in the sensible qualities of
water taken up in such circumstances, or that was different
from water of the sea when it did not give out this luminous
appearance. Moreover, as this appearance is only perceived
on the agitation of the water, it would therefore seem that
the luminous matter, whatever it may be, does not depend
on a matter that is merely blended or mixed in the water,
as in such a state, its appearance would be equally meani-
festin a calm, as when there is a gentle ripple on the sur-
face; and it must have been equally discernible in all condi-
tions of the weather; and what I consider as tending to corro-
borate my opinion, that the elect‘iic fluid is- generally the canse

(*]
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of this shining appearance, an ingenious Greek physician
informed me that he found it always extremely difficult to
accumulate the electric fluid in bis apparatus on such occa~
sions..

: On the Sultness of the Sea.

J100. Sea water is salt, while that of rivers is mild,
fresh, sweet, and fit for human purposes. Some
think that this saltness arises from great beds of
salt lying at the bottom of the sea. But others,
more rationally suppose it is owing to the following
cause. Salt is one of the original principles of na-
ture, and .is mixed, in greater or less quantities,
with most other bodies.

Now all rivers run into the sea, and carry some salt with
them ; but no rivers run out of it, nor is any. water taken
from it, except by exhalation.or evaporation. But chemists
have demonstrably proved, that no.salt can ascend in either
of these ways ; and consequently, all the salt carried into the
sea by the immense numbers of rivers that run iato. it, re-
mains behind, and: occasions its saltness. .

That no salt ascends from the sea, either by exhalation or
evaporation, is evident from this, that rain-water, which falls
from the clouds, and which was originally exhaled from the
sea, is, of all kinds of water, the sweetest, purest, and light-
est, and is made the standard by which philosophers judge of
all other waters.

The water of the ocean contains about the 30th part of its
weight of salt: the water of the Baltic holds only from the
200dth to the 100dth part, consequently the water of the

'

Baltic ought to stahd 1-40th part higher from the bottom of '

the sea, than the water of the ocean, in order to maintain
its hydrostatic equilibrium. It is observed. on the Baltic
shores, that the water subsides, and that its surface is lower
in all parts than it formerly was. May not this be in conse-
quence of the Baltic becoming salter, and thus approximating
to the specific gravity and height of the ocean?

Of the Origin of Springs and Rivers:

101. Various opinions have been held by ancient,
as well as modern philosophers, respecting the origin
of springs and rivers: but the true cause is now

retty well ascertained. It is well known that the
Eeat of the sun draws vast quantities of vapour
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from the sea, which being carried by the wind to all
parts of the globe, and being converted by the cold
into rain and dew, it falls down upon the earth;
part of it runs down into the lower places, forming
rivulets ; part serves for the purposes of vegetation,
and the rest descends into holl’ﬁ»w caverns within
the earth, which breaking out by the sides of the
hills forms little springs ; many of these springs run-
ning into the valleys increase the brooks or rivulets,
and several of these meeting together make a-river.

~ I see the rivers in their infant beds !
Deep, deep I hear them lab’ring to get free ;-
I see the leaning strata, artful rang’d:
The fissures gaping to receive the rains,
The melting snows, and ever-dripping fogs..
Strew’d bibulous above, I see the sands; -
The pebbly gravel next, the layers-then. .
Of mingled moulds, of more retentive earths..
'Flre gutter'd rocks, and mazy-running clefts,
In pure effusion flow. United, thus -
'Th’ exhaling sun, the vapour-burden’d air,
The gelid mountains, that to rain condens’d
These vapours in continual current draw,
And send them, o’er the fair-divided earth,
- In bounteous rivers to the deep again; !
A social commerce holding firm support..
‘ : THOMSON. ..
Dr. Halley says, the vapours that are raised cofpiously
from the sea, and carried by the winds to the ridges: of moun-
tains, are eonveyed to their tops by the carrent of air ; where
the water being presently precipitated, enters the crannies
of the mountains, down which it glides into the caverns, till
it meets with a stratum of earth or stone, of a nature suffici-
ently solid to sustainit. When this: r&ervoir is filled, the
supeifluous water, following the direction of the stratum,
runs over at the lowest place, and in its passage meets per-
haps with other little streams, which have a similar origin ;
these gradually descend till they meet with an aperture at
the side, or foot, of the mountain, through which they es»
cape, and form a spring, or the seurce of a brook or xivulet,
Several brooks or rivulets, uniting their streants, form small
rivers, and these again heing joined by other small rivers,
and united in one common channel, form such streams as
the Rhine, Rhone, Danube, &c. .
¢d
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Several springs yield always the same quantity of water,
equally when the i‘;.:st rain or vapour is afforded, as when
rain falls in the greatest quantities; and as the fall of rain,
snow, &c. is incontant or variable, we have here a constant
effect produeed from an inconstant cause, which is an un-
philosophical conclusion. Seme naturalists, therefore, have
recourse to the sea, and derive the origin of several springs
immediately from thence, by suppoesing a subterraneous
eirculation of percolated waters from the fountains of the

deep.

Sources of the Rivers Ganges, Jumna, and Bhagi-
rutta.

102. Theseimmense riverstake theirrise inthe heart
of the stupendous Himalaya mountains, situated in
the Nepaul country ; and the following is an account
of Captain Hodgson’s tour to discover their sources.

Captain Hodgson left- Reital ;—a village eonsisting of 36
houses two or three stories high, and built of wood, (in lati-
tude 30° 48’ N.),—on the 21st of May, 1817. On the 31st he
descended te the bed of the river, and saw the Ganges issue
from under a very low arch, at the foot of the grand snow
bed. The river was bounded on the right and left by high
rocks and snow, but in front over the deboachee, the mass of
snow was perpendicular, and from the bed of the stream to
the symmit, the thickness was estimated at little less than
300 feet of solid frozen smow, probably the accummulation of
ages, as it was in layers of several feet thick, each seemingly
the remains of a fall of a separate year.

From the brow of this curious wall of snow, and imme-
diately above the outlet of the stream, large and hoary icicles
depended. The height of the arch of snow is only sufficient
to let the stream flow under it.—Blocks of snow were falling
on all sides, and there was little time to do more than to
measure the size of the stream ; the main breadth was twenty-
seven feet, the greatest depth about eighteen inches, and the
shallewest part mine or ten imches. Captain Hodgson
believes this to be the first appearance in day-light of the
celebrated Ganges! The height of the halting-place, near
which the Ganges issues from under the great smow-bed, is
calculated to be 12,014 feet above the sea.

At Jumnoutri, the visible source of the river
Jumna, the snow which covers and conceals the
stream is about sixty yards wide, and is bounded on
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the right and left by pretipices of gramite 40} feet
thick, which have fallen from the precipices above.
Captain Hodgson was able to theastire the thickness
of the bed of snow over the stream very accurately
by means of a plumb-line let down through one of
the holes in it, which are caused by the steam of a
§reat number of boiling springs at the border of thé
umna.

The head of the Jumma is on the S. W. side of the grand
Himalayaridge, differing from the Ganges inasmuch as that
river has the upper part of its course within the Himalaya,
flowing from south-east to mnerth-west, and it is enly from
Sookie, when it pierces through the Himalaya that it assumes
a ‘course of about 20 south west. The mean latitude of the
hot springs of Jumnoutri appears to be 30,58, .

After descending into the bed of the Bhagirutta, that river
was also traced nearly to its source: the glen through which
it runs is decper and darker, and the precipices on either side
far more lofty than those forming the bed of the Jumna: the
rock in the neighbourhood of its seurce was granite, and con-
tained black tourmaline. .

Note, As various other interesting subjects connected with
this earth on which we live will crave our attention under
separate titles of this work, we reserve these for their proper
places, as scientific arrangement is absolutely necessary if we

“would travel nature’s variegated regions without blindness or
irregularity. .

Temperature.

103. Temperature is dependent on the depth of the
atmosphere, and the direction of the solar rays ; hence
the great heat experienced under a deep atmosphere,
and vertical sun; the mild temperature under one
moderately high, combined with rather oblique rays;
and the intense coldin and near the polarregions, where
the atmosphere i$ shallow, and the rays very oblique.—
Water, in high latitudes is colder, and consequently

_beavier, bulk for bulk, than in warm climates ; hence
the constant currents from the polar regions towards
the equator, and the flowing of cold seas into those
that are warmer.

c6
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In winter, the ocean, from 70° n. to the equator, is seldonr-
ceoler than 4°below the freezing point; the inland countries,
from 49° n.to 7° n. are frequently cooled to 40°, 50°, and some-
times 70° below the freezing point: consequently the ocean
winds, at thisseason, are warmer than those from the land. In
summer, land is heated above the temperature of the ocean, but
no considerable traet of land is heated to above 15° or20° more
than the ecean,stony and sandy deserts.excepted: therefore the:
land winds, at this season, are warmer than the ocean winds.
—Seas, in general, if not surrounded with high mountains, are

*+ a few degrees warmer in summer, and coofer in the winter,
than the ocean ; in high latitudes they are frequently frozen::
the British sea is about 3°-degrees cooler in winter, and 3°
warmer in summer, than the ocean is. The Mediterranean.is
at all seasons warmer thanthe ocean; hence the atlantic flows
into it. 'The White seais frozenin winter ; the Baltic is almost
wholly frozen ; the northern. parts of the Gulf of Venice are
sometimes frozen ; many parts of the Black sea and the sea of
Azoph are frozen ; the waters of the Black sea flow into the
Mezterranean; the chief part of the Caspian Sed is frozen,
though it is said by Pallas'to be lower than the ocean.—Show
is perpetual in the torrid zone at the elevation of 5233 yards
above the level of the ocean ; under the ¢ropics at 5000 yards ;.
in the middle latitudes at 2325 yards; in the latitude of 80° at.

400 yards.

~
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SECTION VIIL

OF THE PRODUCTIONS, INHABITANTS, RELIGIONS, AND
. GOVERNMENTS OF THE EARTH.

104. ALL natural productions are arranged under
‘three grand classes, called KINGDOMS ; 1. the mine-
ral; 2. the vegetable ; and 3. the animal kingdom.

The Mineral kingdom contains, 1. all earths and stones ; 2.
mineral combustibles ; 3. salts; and 4. metals.

The vegetable kingdom includes all trees, shraubs, and
plants, whether in the ocean, or on the land ; hence we speak
of marine and terrestrial vegetables.

The Animal kingdom contains all living creatures, as 1.
quadrupeds ; 2. bipeds; 3.fowls; 4. fishes; 5. Reptiles; 6.
insects ; 7. worms. . v

Man, the chief of the world, is the noblest of all God’s
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-ereatures. Tlhe faculties of reason and speech disting'uish.
him as lord of the creation: and his progressive improve--
ment distinguishes his pre-eminence above all other animals.

' Religion.

105. Thereis one God ; to love and worship him is
true religion. v ,

To worship any created substance is paganism or
idolatry. '

With respect to worship, men may be divided into
Christians, Mahometans, Jews, and Pagans: and
subdivided into sects.

The principal of the Christian sects are Protestants, Papists,
and the Greek Church. N

The Christians believe in Jesus Christ: the Makometans in
Mahomet ; the Jews acknowledge neither, but still expect the
. Messiah.

The Christians have the Scriptures for their guide ;—the Ma-
bometans, the Koran: —the Jews, the Bible.

Christians are numerous in Europe, and America, some in
the south of Asia, and a few in Africa.

Malometans are numerous in Asia, Africa, aud the south-
east of Europe.

Pagans abound in Africa and in the interior of America,
some in Asia, and a small number in the north of Europe,

People.

106. 960 millions ef human beings are supposed
to be upon the earth ; of which, Ewurope is said to con-
tain153 millions— Africa, 150,—Asia, 500,—Ame-.
rica, 150,—and the islands in the Pacific, 7. .

If divided into 30 equal parts, 5 of them will be
Christians, 6 Mahometans, 1 part Jews, and 18
Pagans.

Governments.

107. A government may be either Monarchical,
aristocratical, democratical, or mixt.
In & monarcly one man governs.

In an aristoeracy the nobles govern.
In a democracy the people rule.
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A mizt comprises the preceding, sach is the Government of
Great Britain and Ireland.

A monarchical government is limited or unlimited ; timited,
asin the British empire; unlimited, in the rest of Europe,

CHAPTER V.
REFINING METALS,

108. REFINING implies the purification of some
substance. As weusetheterm it signifies the separa-
tion of gold, silver, and copper, from each other, and
obtaining each metal in its pure state. '

v oovosssee

SECTION L
CUPRLLATION.

109. Gold and silver are called perfect metals, be-
cause they are capable of withstanding the action of
very strong heat. All othermetals arereduced to the
state of oxydes when subject to fire with access of
air. Gold and silver may therefore be purified from
baser metals, by keeping them melted till the alloy
be destroyed. But this process is tedious and ex-
pensive, from the great consumption of fuel. A
shorter and more advantageous method of refining
gold and silver has been discovered,

A certain quantity of lead is put into the crucible with the
alloy of gold and silver, the whole is exposed to the action of
the fire ; and the lead being quickly couverted by heat into an
oxyde, which is easily melted into a semi-vitrified,and power-
ful vitrifying matter, called litharge, we have only to increase
the proportion of imperfect metals, the litharge will prevent
them from being so well covered and protected by the perfect
metals; and by uniting with these imperfect metals ; it ecom-
municates to them its preperty of being very easily oxydated.
Byits vitrifying and fusing property, exercised with force upon
the calcined and naturally refractory parts of the other metals,
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it accelerates the fusion, scorification, and separation of these
metals. In this operation the lead is scorified, and scorifies ~
along with it the imperfect metals.” It separates from the me-
tallic mass, floats upon the surface of the melted mass, and
becomes vitrified. But as the litharge would soon cover the
melted metal, and by preventing the access of air, prevent
the oxydation of the remaining imperfect métals, such vessels
are employed as are capable of imbibing and absorbing in
their pores the melted litharge, and thus removing it out of
_the way. Or, for large quantities, vessels are so constructed,
that the fused litharge, besides being soaked in, may also
drain off through a channel made in the corner of the vessel.

Vessels made of lixiviated wood, or bone-ashes,
are most proper for this purpose. These vessels are
called cupels, the process itself cupellation. The
cupels are flat and shallow. The furnace should be
vaulted, that the heat may be reverberated upon the
surface of the metal during the operation.

A crnst, or dark coloured pellicle is continually forming
upon the surface, When all theimperfect metal is destroyed,
and the scorification has ceased, the surface of the perfect
‘metal is seen clean aud brilliant, forming a kind of fulguration,
ca:ileddlightning. By this mark, the metal is known to. be
refined.

Purification of Gold by Antimony.

110. When gold contains but a small quantity of
alloy, it may beseparated from the base metal by melt-
ing it in a crucible that will hold twice its quantity,
throwing upon it, whilst in fusion, double its weight
of crude autimony (sulphuret of antimony). The
crucible is then covered, and the whole kept in a
state of fusion for some minutes; and when the
surface sparkles, it is poured into an inverted cone,
which has been previously heated and greased. By
striking the cone on the ground, the metal will come
out when cold. ) -

The mass consists of two substances ; the upper part being
the sulphur of the crude antimony, united with the impure
alloy ; and the lower part gold, united to some of the regulus
of antimony. This gold may be separated from the regulus
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of antimony by exposure to less heat than will melt the gold,-
because antimony is volatile and dissipates in such a heat.
If the gold 'is not sufficiently purified by this first process,
repeat it a second, and even a third time. When a part has
been dissipated, more heat is required to keep the gold in
fusion ; the fire must therefore be increased towards the con-
clusion of the operation. The purification may be.completed
by throwing into the erucible, a little crucible, which effec-
tually calcines the remaining regulus of antimony. If, after
these operations, the gold be deprived of its usual ductility,
this may be restored, by fusing it with nitre and borax.
The sulphur of the antimony, though it unites with the
basest metals, does not destroy them, but forms with them a
scoria, from which they may be separated by treatment as an
ore. :
Diagrams of crucibles are unnecessary ; every one knows
that a crucible is shaped like a wine glass..

Croovresrsace.

SECTION II.

PARTING,

111. WHEN the quantity of silver mixed with the
gold is considerable, they may be separated by.
other processes. - Nitric acid, muriatic acid, and
sulphur, which cannot dissolve gold, attack silver
very easily; these three agents furnish methods of
separating silver from gold and the operation is
called parting.

_ Parting by nitric acid being the most convenient,
is almost the only one employed by goldsmiths and

coiners who call it simply, parting. That performed -

with muriatic acid is only made by cementation, and
receives the name of concentrated parting. Lastly,
parting by sulphur is effected by fusion ;. it is called
dry parting.
Parting Gold from Stlver by Nitric Acid.
112. Though parting bynitric acid be easy, it cannot
succeed exactly unless we attend' to some essential

circumstances. The gold and silver must be in a
proper proportion; for. if the gold be in too great a
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quantity, it would cover the silver and guard it from
the action of the acid ; therefore when assayers know
not the proportions of gold to silver in the mass, they
rub the mass on a touch-stone of black basaltes, so
as to leave a mark upon it; they then make similar
marks with their proof-needles (needles composed of
gold and silver alloyed in graduated proportions),
and by comparing the colour of the several marks,
they discover the probable scale of admixture.

If the trial shews, that in a given mass the silver is not to
the gold as three to oue,'it will not serve for the operation of
parting by aqua-fortis, and the quantity of silver necessary to
make an alloy of that proportion, must be added. This ope-
ration is called quartation, because the gold is reduced to a
fourth of the whole mass. No inconvenience arises from the
quantity of silver being too great, except a waste of aqua-fortis.
The nitric acid or aqua-fortis employed, must be pure, and
free from sulphuric and muriatic acids. Its purity must
therefore be ascertained ; and if this be found not sufficient,
the acid must be purified by nitrate of silver. .

If the purity of the nitric acid were not attended to, a
great quantity of silver proportionable to these two foreign
acids, would be separated during the solution; and this
portion of silver converted by these acids to sulphate of
silver, and to muriate of silver, would remain mingled with
the gold. :

‘When the metallic mass is properly alloyed, it is to
be reduced to -plates, called cornets, or to grains,
rolled up spirally. These are put into a matrass,
and upon them there is peured a quantity of aqua-
fortis, whose weight is to that of silver as three to
two; and as the nitric acid employed for this ope-
ration is weak, the solution is at first assisted by the
heat of a sand-bath, on which the matrass is placed.

When, no further mark of solution appears, the aqua-fortis
charged with silver is decanted. Fresh nitric aeid stronger
than the former, but in less quantity, is poured into the
matrass. This is boiled in the remaining mass, and decanted
as the former. 'Aqua-fortis must be boiled a third time on
the remaining gold, that all the silver be dissolved. The gold
then washed with boiling water, is very pure, if the operation
has been performed with due attention. Itis called. geld of

parting. - .
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The silver dissolved in aqua-fortis, may be sepa-
rated by distillation. In this case all the aqua-fortis
is recovered pure, and fit for another parting. Or
it may be precipitated by some substance having a
greater aflinity than this metal with nitric acid. In
the ascent copper is generally employed for this
purpose. ,

The solution of silver is put into copper vessels.
The aqua-fortis dissolves the copper, and the silver
precipitates; the new solution being decanted, is
then a solution of copper. The precipitate is well
washed, and melted into an ingot, called parted
silver.

‘When this silver hasbeen obtained from a mass which had
been refined by lead, and when it has been well washed from
the solution of copper it is very pure. Or the silver may be
separated from the nitric acid by adding to it muriatic acid,
with which it forms muriate of silver. Muriate of silver may
be decomposed by mixing it with soder, and exposing it to a
sufficient heat in a crucible, by this means the soder unites
to the muriatic acid, and sets the silver free. .

VERDITER. The refiners frequently employ this
solution of copper obtained in the process of parting,
for making verditer ; which is prepared hy adding
quick lime to the solution; a precipitate takes place,
which is the blue pigment known by the name of

verditer. -
Parting Gold from Silver by Cementation.

113. This is also called concentration, when the
quantity of gold is so great to that of the silver, asto
render it a difficult task by aqua-fortis. The mixed
metal to be cemented is reduced to plates, as thin
as small pieces of money. At the bottom of the
crucible, or melting-pot, is laid a stratum of cement,
composed of four parts of brick dust, one part of
green copperas (sulphate of iron) calcined to redness,
and one part of common salt, about the thickness
of a finger in depth. Upon this stratum a layer of
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plates of the metal is placed, and then another
stratum of cement, and so on till the crucible is
filled. It is now Jplaced in a furnace, or oven
(after a top has been luted on the crucible), and
exposed for twenty-four hours, till it becomesx;zl
hot, but not melted. The fire is now left to go out,
and the the metal to cool, that it may be separated
from the cement, and boiled repeatedly in pure
water. This gold is afterwards tried on a touch-
stone ; and if not sufficiently purified, the process
is performed a second time.

By the above method, we see how powerfully silver is
dissolved by marine acid, when in a state of subtile vapour,
that has been disengaged from the commion salt of the
cement. Nitre may be used instead of common salt, a8 the
nitrous acid readily dissolves silver; but the mixing of
common salt and nitre together is highly injudicious, because
the joint acids are able to dissolve some of the gold with the
silver. Whatever silver has been separated will now remain
in the cement ; but it may be freed from this by lead, in the
method described in cupellation.

Parting Gold from Silver in the dry Way.

114. Thiscalledalsoparting byfusion,isperformed
by means of sulphur, which has the property of
uniting easily with silver, while it does not attack
gold. This dry parting, is troublesome, and expea-
sive, and is not undertaken but when the silver far
exceeds the gold, because sulphur will not separate
it so easily as aqua-fortis, and will therefore require
a further application to ocupellation and solution.

Refining Silver by Nitre. .

115. The principle of this operation is founded on
the property of nitre to oxydate very powerfully all
base metals; whereas the precious metals are not
affected by it. For as the metallic oxydes and
glasses, remain not united with reguline metals,
and as these latter when in fusion, sink to the battom,
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on account of their greater specific gravity, they
may be easily parted from the scoria.

The silver to be purified by nitre is first granulated, then
mixed with a fourth part of its weight of dry nitre, an eighth
part of potash, and a little common glass, all in powder.
This mixture is put into a crucible, two-thirds full. The
crucible is covered with a smaller crucible inverted, in the
bottom of which a small hole has been made. Both are
luted and placed in a furnace capable of drawing air to make
the fire intense enough to melt the silver. Then into the
furnace, eharcoal is put to such a height, that only the top
of the inverted crucible shall be uncovered. The cealis then
kindled, and the vessels made moderately red, and a hot
coal put upon the small hole in the bottom of the inveried
crucible. If a shining light be observed round this coal,
and a slight hissing noise at the same time heard, the opera-
tion proceeds well. The fire is now sustained at the same
degree till these appearances cease, when it is encreased,
so that the silver be well melted, and then the crucibles are
taken out of the furnace. The large crucible is broken
when it is celd, and the silver will be found at the bottom
cavered with green alkaline scoria. )

Some silver is apt to be lost in this opcration, by the swell-
ing and detonating of the nitre, which often forces it through
the hole in the upper crucible, unless great care be used;
this method has, however, its advantages, being more expe~
ditious than cupcllation,

Separating Silver from Copper by 'Eliqvuation‘.' :

- 116. When, in the large way, it is desired to sepa-

rate a small quantity of silver from much copper with
which it is alloyed, the process called eliguation is
resorted to. This operation depends on the nearer
affinity of silver with lead than with copper ; hence,
it fuses, and combines with lead at a degree of heat
in which copper does not fuse.

Whitening Silver by Boiling.

117. The whitening of silver by boiling is one of the
methods of parting copper from silver in the humid
way. 'The silver wrought in any shape is first ig-
nited to redness, then boiled in a ley of muriate of
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* goder and acidulous tdrtrate of potash, and by so
doing the copper is removed from the surface, and
the silver receives a whiter appearance.

Precipitating Silver by Copper.

118. Copper has a much greater affinity with oxy-
gen than silver ; hence, the silver is precipitated from
its solutions as a fine silver dust, by metallic cop-
per. This likewise affords a means of discovering
what portion of silver may be contained in an alloy
of silver and copper. A quantity of the mixture
determined by weight is dissolved in nitric acid;
the solution is diluted with filtered water, and a

late of copper hung in it, till no more precipitate.
!i‘he weight of the precipitate, when edulcorated, is
then compared with that of the whole alloyed metal
put to trial.

This silver dust, well washed and mixed with
gum water, is used in water painting.

Separating Silver from Copper by an Alkaline
' Sulphuret.

119. The affinity of copper with sulphur is stronger.
than that of silver, hence, liver of sulphur-(sulphuret
of potash) has been proposed as an expedient to
free silver from copper: for if silver containing
copper be fused with alkaline sulphuret, the base
metal will combine with the latter, and be converted
into scori floating on the silver.

Keir’s Mode of separating Silver from Copper.

120. A compound acid that will act exclusively
uponsilver, is madeby dissolving one pound of nitrate
of potash (cammon nitre or saltpetre), in eight or
ten pounds of sulphuric acid (oil of vitriol), or by
mixing together sulphuric and nitric acids. This
acid dissolves silver easily, while it will not attack
copper, iron, lead, gold, or platina.
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These properties have rendered it capable of a very useful
application in the arts. Among the manufactures at Bir-
mingham, that of making vessels of silver, plated on copper,
is a very considerable one ; and the method of effecting the se-
paration of silver and copper, by means of the abovemen-
tioned compound. of sulphuric acid and nitre is now com-
monly practised by the manufacturers at Birmingham, and is _
much more economical, and much easier executed, than any
method previously practised: nothing more is necessary
than to put the pieces of plated metal into a glazed easthens
pan, pour upon them some of the acid liquor, stir them
about, that the surfaces may be frequenﬂi exposed to fresh
liquor, and assist the action by a gentle heat, from 100° to
200° of FAHRENEIT’S thermometer.

‘When the liquor is nearly saturated, the silver is precipi-
tated from it by common salt, forming muriate of silver, or
luna cornea, easily reducible to a metallic state, by melting
it in a crucible, with a sufficient quantity of potash; and
lastly, by refining the melted silver, if necessary, with a little
nitre thrown upon it. In this manner the silyer will be ob-
tained sufficiently pure, and the copper will remain unchang-
ed. Else the silver may be precipitated in its metallic state;
by adding to the solution of silver a few of the pieces of cop-~
per, and a sufficient quantity of water to enable the liguor to

act upon the copper.

A Method of obtaining Gold in a pure State.
121. Perfectly pure gold is obtained by dissolving
the gold of commerce into nitro muriatic acid, and
precipitating the metal, by adding a weak solution of
sulphate of iron. The precipitate, after being well
. washed and dried, is pure gold.

A Method of obtaining Silver in a pure State.

122. Dissolve the silver of commerce in nitrc aci d,
and add to it some muriatic acid; a white curdy
’F'ecipitate, called muriate of silver, will be formed.

o reduce this to the metallic state, mix one part
of it with three of soder, expose the whole to a white
heat, and when the mixture is well fused, suffer it
to cool; then break the crucible, and separate the
pure silver from the muriate of soder which has been
formed.
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A Method of obtaiﬁiny pure Copper.

123. Dissolve the copper of commerce in muriatic
acid, and precipitate it by a polished plate of iron ;
the precipitate will be pure copper.

T'o make Brass, and other alloys of Copper.

124. Brass is made by fusing together lapis cala-
minaris (which is an ore of zinc) and copper.

Tornbac is formed by melting together twelve

" parts of copper with three of zinc. -

Ghun-metal consists of nine parts of copper and of tin.

Bell-metal is copper alloyed with one-sixth of tin. A
snjaller proportion of tin is used in making church bells
than clock bells, and a little zinc is added for the bells of
repeating watches, and other small bells.

Cock-metal is made with copper alloyed with zinc and lead.

The gold coins of this country are composed of eleven
parts of gold and one of copper.

Standard silver contains fifteen parts of silver and one of

copper.
.
—

i

CHAPTER VI

THE PHILOSOPHY OF THE VEGETABLE KINGDOM.

Pl 2l

SECTION L . /
INTRODUCTION,

125. VEGETABLES are organized productions sup-
ported by air and food, endowed with life, and sub-
ject to death, like animals. They have, in some in-
stances, spontaneous, not voluntary motion. They
are sensible to the supply of nourishment, the ac-
tion of the air, and light, and thrive or languish,
according to the wholesome application of these
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stimulants. This is evident to all whe have. ever
seen a plant growing in a situation, for which it is
not suitable. Those who have gathered a rose,
know how soon it withers ; and the familiar appli-
cation-of its fate to that of human life and beauty,
is not more striking to the imagination, than philo-
sophically correct. .

'he history of the vegetable kingdom is termed
BoTANY, a science which includes the practical
_.discrimination, the methodical arrangement, and
the systematic nomenclature of vegetables. -

The external covering of plants, is commonly
transparent and smooth ; but sometimes it is downy ;
and sometimes so hard that flint has been detected
in its composition. “The Dutch rush serves as a
file to polish wood, ivory, and even brass. Under
the cuticle, is found the cellular integument of a
pulpy texture, and the seat of colour.. It is usnally
green in the leaves and stems, and is dependant for
its hue on the action of light.

‘When the cellular, integument is removed, the bark pre-
sents itself ; in plants and branches only one year old, the
bark comsists of a simple layer. In the branches and stems
of trees it consists of as many layers as they are years old.
The Peruvian bark affords * a cooling draught to the fevered
lip;’ that of the cinnamon yiclds a rich cordial ; that which is
stripped from the oak, is used for tanning. Immediately
under the bark is sitnated the woed, which forms the great
bulk of trecs and shrubs.™ This also consists of numerous
fayers, as may be observed in the fir, and other trees; and
from these concentric circles, the age of the tree is deter-
mined. Within the centre of the wood is the medulla or pith,
a cellnlar substance, juicy when young, extending from the
roots to the summits of the branches. In some plants, as in
grasses, it is hollow, merely lining the stem. The trank en-
larges by the formation of new liber, or inner bark, every
year, the undermest layer is transformed into cortex or outer
bark, becoming the laburnam or soft wood of the next, and
the laburnam becoming the lignum or hard wood.

The chemical or elementary principles of vegeta-
bles, are carbon, water, and air ; or hydrogen (15),

.
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and oxygen (85), for the constituent parts of (100)
water ; and azote and nitrogen (72), and oxygen
(28), as the constituent parts of (100) atmospheric
air ; and carbon. :

124. Vegetables generate, or give out oxygen or
vital air, in the light or sunshine by a natural process
of their own. The saccharine and oily productions
of vegetables are parts of their sap or juices ; but the
turpentine, bitter, and acid principles, are effects of
secretion. The green colour of vegetables arises from
the oil they contain; the rays of the sun extract the
oxygen from the outer surface, and leave the car-
bon and hydrogen the constituent parts of oil.
Healthy vegetables, in general, perspire water by
the under part of their leaves, equal to one-third of
their weight, every twenty-four hours. Nor do they
derive their substance in a principal degree from
the matter of the soil in whicﬁ they grow ; but they
are, created as it were by a vital principle of their
own, out of air and water, and of the imperceptible
matters combined with air and water, from which
they derive distinctions of smell, taste, and sub-
stance.

Coroerrrororeis

SECTION II

OF ROOTS, BUDS, TRUNKS, LEAVES, PROPS, INFLORESCENCE,
FRUCTIFICATION, AND CLASSIFICATION.

_125. RooTs are necessaryto fix and hold plants, in the earth
from which they imbibe nourishment. Roots are either annual
orliving forone season, as in barley ; biennial, which survive one
winter, and after perfecting their seed, perish at the end of the
following summer, as wheat; or perennial, which remain and
produce blossoms for an indefinite number of years, as those
of trees and shrubs in general. 'I'nc root consists of two
parts: The candex or stump, which is the body or knot of the
root, from which the trunk and branches ascend, and the
fibrous roots branching from the caudex.

Each tree, each plant, from all its brancbing roots,
Amid the glebe small hollow fibres shoots ;

VOL. I. H
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‘Which drink with thirsty mouths the vital juice,
And to the limbs and leaves their food diffuse ;
Peculiar pores peculiar juice receive ;
To this deny, to that, admittance give.
BLACKMORE.

126. Buds are, in most instances, guarded by
scales, and furnished with gum or woolliness, as an
additional defence. Buds are various in their forms, -
but very uniform in the same species, or even genus.

" They unfold the embryo plant.

127. The trunk of a tree includes the stems orstalks.
The stem as it advances in growth, either supports
itself, or twines round other bodies. It is either
simple, as in the lily : or branched, as in other plants.

128, Leaves are generally so formed as to present a
large surface to the atmosphere. When of any other
hue than green, they aresaid to be coloured. 'The in-
ternal surface of a leaf is vascular and pulpy, clothed
with a cuticle, very various in different plants, but its
pores are always so constructed, as to admit of the
requisite evaporation or absorption of moisture, as
well as to admit and give out air, and light also acts
through this cuticle.

129. The effect of moisturemust have been observed

"by every one. By absorption from the atmosphere,
the leaves are refreshed ; by evaporation, when sepa-
rated from their stalks, they soon fade and wither.
The nutritious juices, imbibed from the earth, be-
come sap, and are carried by appropriate vessels into
the substance of the leaves, and these juices are
returned from each leaf into the bark.

This is effected by a double set of vessels, analogous to the
arteries and veins in animals, and is the circulation of the
vegetable blood or sap. The sap is carried into the leaves
for the purpose of being acted upon by air and light, with the
assistance of heat and moisture, and by all these agents, a
most material change is wrought in the component parts of
the sap, according to the natureof the secretions. The green
colour of the leaves is owing to‘the action of light, but they
are subject to a disease by which they become partially
spotted or streaked, and in this state are variegated. The

K4
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frritable nature of leaves is very extraordinary, for the sensi-
tive plant, common in hot-houses, when touched by any ex-
traneous body, folds up its leaves one after another, and the

foot-stalks droop, as if dying. .
130. Props or falera, are appendages to the truc
jeaves, or to their stalks.
Your contemplation further yet pursue:
The wondrous world of vegetables view !
See various trees their various fruits produce,
Some for delightful taste, and some for use.
See sprouting plants enrich the plain and wood,
Yor physic some, and some design’d for food.
See fragrant flowers, with different colours dy’d,
On smiling meads unfold their gaudy pride.
BLACKMORE.
131. Inflorescence treats of the different kinds or
modes of flowering. Sometimes the flowers sur-
round the stem in a garland or ring, as in mint, dead-
nettle, &c. In other plants, a cluster, which bears
several flowers, each on its own stalk, like a bunch
of currants. In other plants, numerous crouded
flowers are ranged along an upright, common stalk,
expanding progressively, as in wheat and barley.
Again we find a flat topped spike, as in the cabbage
and wall-flower.

—_ Who can paint .

Like Nature? can imagination boast,

Amidst his gay creation, hues like hers?

And can he mix them with that matchless skill,
And lay them on so delicately fine, :
And lose them in each other, as appears

In every bud that blows ? If fancy, then,
Uncqual fails beneath the pleasing task,
Ah! What shall language do ?

THOMSON.

132. Fructification is a term comprehending not
only the parts of the fruit, but those also of the
flower. The parts of fiuctification are described by
many technical words, but include chiefly the flower-
cup, or external covering of the flower: the calyx,
consisting in general of thg coloured leaves of the

H
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flower ; the stamens, and the cells containing the
pollen or fecundating dust: the pistils stand in the
centre of the circles formed by the stamens, and con-
sist'of the germen or rudiments of the fature fruit
or seed; the seed are composed of the embryo or
germ, and are often accompanied by accessory parts ;
as spines, hooks, scales, ‘and crests, generally serv-
ing to attach such seeds as are furnished with them,
to the rough coats of animals, and thus promote their
dispersion. .
Go, mark the matchless workings of the Power
That shuts within the seed the future flower ;
Bids these, in elegance of form excel,
In colour these, and those delight the smell ; .
Sends Nature forth, the daughter of the skies,
To dance on earth, and charm all human eyes.
/ COWPER.
133. Classification, though last in order is first in
importance ; and of all the systems of Botany, that of -
Linneeus, now generally acknowledged and adopted,
is founded on the number, situation, and proportion
of the stamens and pistils, whose uses and structure
have been just explained. The following twenty-
four classes owe their distinctions principally to the
stamens. ' ,

rroseossves

SECTION IIIL
THE CLASSES.

1. Monandria, one stamen. 7. Heptandria, seven,
2. Diandria, two stamina. 8. Octandria, eight.
3. Triandria, three 9. Ewneandria, nine.
4. Tetrandria, four. 10. Decandria, ten.

5. Pentandria, five. 11, Dodecandria, Twelve.
6. Hexandria, six. .

% To the mere English reader the trammels of scientific
classification are the numerous Latin and Greek words, which
by their signification express the thing for which they stand ;
bnt to those who are versed in those languages, the words
borrowed from them are so many keys by which to unlock
the stores of nature,
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}2. Icosandria, twenty or more stamina, inserted into the
calyx, . -

13. Polyandria, all above twenty inserted into the receptacle.

14 Didynamia, four stamina, two long, and two short,

15. Tetr mia, six stamina, four long, and two short.

16. M lphia, the stamina, united into one body by the
filaments, ‘

17. Diadelphia, the stamina united into the bodies by the
filaments. .

18 Polyadelphia, the stamina united into three or more
hodies by the filaments.

19. Syngynesia, antlers united into a tube.

20 Gynandria, stamens inserted either upon the style or
germen.

21. Monoecia, stamens and pistils in separate flowers, but on
the same plant.

22. Drecia, stamens and pistils, like the former, in separate
flowers, but on two separate plants.

28. Pelygamia, stamens and pistils separate in some flowers,
united in others, either in one, two, or three distinct plants.

24 Cryptogamia, stamens and pistils, either not well as-
certained, or not to be numbered with certainty

185. The orders, or subdivisions of the classes are
generally marked by the number of the pistils, or by
some other circumstance equally intelligible. The
names of these, as well as of the classes, are both of
Greek derivation, and designate the functions of the
respective organs. A further division of the orders,
founded on distinctions in the nectarium, lead to
Genera. Other divisions of the genera, in regard to
the root, trunk, leaves, &c. lead to Species; and
casual difference in species are called varieties.

The orders of the first thirteen classes are established apon
the number of pistils, and they are designated by the Greek
words monogynia, digynia, trigynia, &c. signifying one, two,
three, &c. i

‘We bave in the canna or American reed an instance of
the monandria monogynia, that is, a flower with one stamen
and one pistil.- In the jasmine we see an instance of the
diandria monogynia, or flower that has two stamens and one
pistil. In the linum or flax, there are five stamens and five
pistils: and the flower is called pentandria pen a, that
is, one having five males and five females, and so of the rest.

The orders of the fourteenéh and fifteenth classes are

H
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characterized by the manner of producing seed; and those
of the sixteenth, seventeenth, and eighteenth, are founded
on the number of stamens which compose them.

The orders of the nineteenth class are marked by the
united or separated, barren or fertile natare of the florets.

The orders of the twentieth, twenty-first, and twenty-
second, are distinguished, almost entirely, by the number
of their stamens.

The orders of the twenty-third are called monoecia, and
dioecia, for reasons which have been given in the last
lesson, '

The four orders of the twenty-fourth class are ferns,
mosses, flags, fungi, and liver worts. .

'The study of hotany has been applied as a guide to estimate
the qualities of plants,

The first order of the fourteenth class, denominated * didy-
namia gymnos permia,” are all innocent or wholesome: those
of the other order are febrile, narcotic, and dangerous, being
allied to a large part of the pentandria monogynia, known to
be poisonous, as containing henbane, nightshade, and tobacco.
The whole class tetradynamia, is wholesome. Whenever
the stamens are found to grow out of the calyx, they indiocate
the pulpy fruits of such plants to be wholesome, except the
seeds of the laburnum, which, if eaten unripe, are violently
emetic and dangerous. Milky plants are generally to be
suspected. Umbelliferous plants which grow in dry or ele-
vated sitvations, are aromatic, safe, and often wholesome,
while those thatinhabit low and watery places arc among the
most deadly poisons.

136. The natural substances found in all vegeta-
bles are, sugar in the sugar-cane, beet, carrots, &c. ;
gum, or mucilage, oozing from many trees ; jelly,
procured from many fruits; furpentine and tar from
the pine; bitters, from hops and quassia ; and the
;zcarcotic principle from the milk of poppies, lettuce,

c.

137. The vegetables of greatest value to man, pros
duce gluten or starch; as wheat, potatoes, barley,
beans, &c. Qils are produced by pressing the seeds
or kernels of vegetables ; as olives, almonds, linseed,
&c. Volatile oils are distilled from peppermint,
lavender, &c. Wax is collected from all flowers by
bees. Resins exude like gum from firs and other
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trees; and are known as balsams, varnishes, turpen-
tine, tar, pitch, &c. Of this class too, is Indian
rubber ; which is a gom that exudes from a certain
tree in South America. And iron also mixes with
the substance of most vegetables; and is the cause
of the beautiful colours of flowers. Pot-ask is ob-
tained from the ashes of burnt vegetables; as kelp,
vine, fern, &c.

Hail, Source of Being ! Universal Soul

Of heaven and earth! Essential presence, hail !

By Tuee, the various vegetative tribes,

‘Wrapt ina filmy net, and clad with leaves,

Draw the live ether, and imbibe the dew :

By THee, disposed into congenial soils,

Stands each attractive plant, and sucks and swells

‘The juicy tide, a twining mass of tubes :

At THY command, the vernal sun awakes

The torpid sap, detruded to the root

By wintry winds; that now in fluent dance,

And lively fermentation, mounting, spreads

All this innumerous colour’d scene of things.
TaoMsoN.

Anatomy of Plants.

- 138. Inordertocomprehend this subject the follow-
ing general principles may be of service; they may
be verified in most plants ; and observation is here
the best teacher. '

First, All plants do not perspire.
2. That there is not in all plants an uniform
circulation of sap.

l3. In general the spiral wire is the muscle of the
plant.

4. The leaves are for the most part the lungs of
the plant.

5. The different divisions of the leaves, are formed
of the elongations of the bark and inner bark vessels.

6. Hairs and instruments of that kind are the
means which Nature takes to form the different
Jjuices according to their various affinities. That
these figures were taken for perspiration, but are

H4
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in reality liquids received from the atmosphere and
flowing into the plant, not a juice running from it.

7. The root is the grand laboratory of all plants,

where the great chemical operations are going on.

" 8. The heart of the seeds is formed in the extre-
mities of the side-roots.

9. The flower is also formed in the middle root,
and the pollen in the tap root.

10. 'I’l)le corolla of a flower is formed by bubbles
of water placed in rows, and owes all its beauty,
and the lightness of its tint, to the refraction and
reflection of the sun on the drops of water which
form its Eabulum. This though of apparent subtilty
is nevertheless verified by experiment. ’

11. The roots and leaves of a plant will most
exactly mark not only what is the soil in which they
originally grew, but the situation from which they
came, whether a water plant or a dry plant, a rock
or a valley plant, &c.

12. The water, semi-watetr, and rock plants
alone can be said to have direct air-vessels, though
these may be found in parasite and early spring
plants, such as the crocus and hyacinth.

Corrrrerrore

SECTION 1V.

POPULAR BOTANY.

1389. IN order to illustrate the advantages of this
entertaining science we will give a few specimens
from the “ Useful Knowledge” of that elegant
writer on the Mineral, Vegetable, and Animal
Kingdom, the Rev. WM. Bingley. And first a
common root, the parsnip shall furnish an example.

The wild and cultivated parsnips differ much from each
other, but particularly in the roots of the latter being large
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and succulent, and those of the former being slender and
woody. Parsnips are propagated by seed sown in February
or March, and the roots are in perfection about October.
These, besides their use as a vegetable for the table, are of
great value for the feeding of cattle, horses, sheep, and hogs.
Land in Guernsey, which lets for £7 an acre, is sown with
parsnips to feed cattle; and the milk of the cows so fed is
not only richer than it would otherwise be, but yields butter
of fine saffron colour and excellent taste. If washed clean
and sliced among bran, horses eagerly devour parsnips, and
thrive well, though there is a notion that they are thereby
subject to become blind. They fatten sheep and oxen in
a short time; and_for pigs they are at least equal if not
superior ta carrots. As food for mankind they are considered
extremely nutritive; and may with great advantage be kept
on board ships for long voyages. Itis, however, said that
they should not be dug up for use in the spring, because, at
that season, the nutritive juices rising upward to produce the
seed, they are then unwholcsome. Parsnips abound in
saccharine juice; and various experiments have in vain been
made with a view to extract sugar from them. In some
parts of Ireland they are used instead of malt in brewing ;
and, when properly fermented, afford an agreeable beverage.
The seeds are said in some cases to have proved an efficacious’
remedy in intermittent fevers.
140. Let us read as a second example Mr. Bing-
“ley’s description of the peach.
" This rich and delicious fruit is highly and deservedly es-
teemed at table, as af article in our deserts ; and, when ripe
‘and fresh, is grateful and wholesome, seldom disagreeing
with the stomach, unless this organ be not in an healthy
state, or the fruit has been eaten to excess. When preserved
in wine, brandy, or sugar, it looses its good properties,
The kernels yield a salubrious bitter. The flowers, which are
very beautiful, and appear only in the spring, emit an agree-
able odour, have a bitterish taste, and, including the calyx
as'well as the corolla, are used for medical purposes. The
leaves are occasionally employed in cookery, but they ought
not to be used without great caution on account of their in-
jurious properties. v
There are many varieties of the peach, some of which are
- much more esteemed than others. The mode in which the
trees are usually propagated is by a proeess termed budding,
or grafting upon the stock of-some other trce; and by this
process those of any favorite kigd may be exactly obtained.
u
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' 141. We shall take as a third example a vegetable
whose history is perhaps as engaging to the epicure
as to the child.

The Truffle (Tuber cibarium) is a globular,
solid, and warty fungus, without root, which .grows
at the depth of four or five inches beneath the sur- -
face of the earth, and is from the size of a pea to
that of a potatoe.

This, one of the best of the edible funguses, is chiefly
found in hilly woods and pastures, which have a sandy or
clayey bottom ; it occurs on the downs of Wiltshire, Hamp-
shire, and Kent. Truffles are generally discovered by means
of dogs, which are taught to hunt for them by their scent;
and wherever they smell one of them they bark, and scratch
it up. In Italy they are bunted in somewhat similar manner
by pigs. .

Truffles are either served at table roasted in a fresh state
like potatoes, or they are cut into slices and dried, as an in-
gredient for sauces and soups. Those that are most délici-
ous are internally of white colour, and have somewhat the
odour of garlic.

In England trufiles seldom exceed. the weight of four or
five ounces, whilst on the continent they are known to weigh
fifteen or sixteen ounces each.

142. The commonest plants sometimes possess the
most extraordinary properties : thus, the Buck-bean,
or Bog-bean (Menyanthes trifoliata) is a very com-
mon plant in shallow ponds ; and is distinguishable
by its leaves growing in threes, and its pink and
white flowers being shaggy on their inner surface.

There is no British plant the flowers of which are more
beautiful than those of buck-bean: and nothing but the
difficulty of propagating it in dry ground could prevent its
having a place in every garden. The leaves are intensely
bitter, and are occasionally used in the Highlands of Scot-
land as a tea, to strengthen the stomach. The inhabitants
of some part of Sweden employ them in place of hops, to im-
part a bitter taste to ale; two ounces of them being consi-
dered equal in strength to a pound of hops. By some per
sons the leaves of buck-bean are smoked instead of tobacco ;
and different preparations of this plant have been found effi-
cacious as a remedy against agues, and in scorbutic and
scrophulous diseases, rheumatisms, and dropsy. There is an
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opinion that sheep, when compelled to eat of buck-bean are
cured of the rot. In Lapland it is said that the pounded
roots, though very unpalatable, are sometimes converted -
into bread.

143. And though the following be a subject of little
comparative importance, the mode in which it is
treated makes it peculiarly interesting to the de-
scendants of ancient Britons. Leeks (allium por-
rum ) belong to the onion or garlic tribe, and are
known by their leaves growing out on each side,
somewhat in the shape of a fan.

In some countries leeks are much esteemed for culinary
uses, in soups, broths, and for boiling as greens with meat,
They are considered the badge of the Welsh nation, and re-
presentations of them are frequently worn by persons of that
country on the day of their patron saint, St. David. 'The,
origin of this custom was an occurrence, during the Welch
wars, in which a party of Welchmen, wanting a mark of
distinction, and shortly afterwards passing through a field or
garden of leeks, seized and stuck them in their caps, and
under this signal were victorious.

Leeks are natives of Switzerland.

‘We will close this subject with the following ar-
ticles which may be considered

Botanical Phenomena.

. 144. In Ampthill Park, the residence of the late
Lord Ossory, now that of Lord Holland, stands one
of those magnificent monarchs of the wood,—a parti-
cularly large oak. The circumference of its base is
upwards of forty feet; its middle girt is about
thirty : it is quite hollow, forming a concavity suf-
ficient to contain four or five middle-sized persons
standing together withinside.

The chief of its branches, which is much greater
in dimension than many parent oaks, is supported
by a couple of large wooden props, on account of its
weight being too great to be kept up by the main
body of the tree. 6 '

H
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It was the favourite of the late proprietor, Lord
Ossory; and, in 1802, he caused a white board to
be fixed on it, which still continues, and on which
the following lines are inscribed : '

Majestic tree, whose wrinkled form hath stood,

Age after age, the patriarch of the wood;

Thou, who hast seen a thousand springs unfold

Their ravel’d buds, and dip their flowers in gold ;

Ten thousand times yon moon re-light her horn, .

And that bright star of evening gild the morn!
Gigantic oak! thy hoary head sublime,

Erewhile must perish in the wrecks of time:

Should round thy head inocuous lightnings shoot,

And no fierce whirlwinds shake thy stedfast root,

Yet shall thou fall ; thy leafy tresses fade,

And those bare scatterd antlers strew the glade;

Arm after arm shall leave the mouldering bust,

And thy firm fibres crumble into dust.

The Muse alone shall consecrate thy name,

And by her pow’rful art prolong thy fame;

Green shall thy leaves expand, thy branches play,

And bloom for ever in th’ immortal lay.

145. There is a large oak in‘Saleey forest, North-
amptonshire, which is forty-two feet in girth at the
surface of the ground, and diminishes very little for
several feet upwards.

It is short in proportion to its diameter. It is so com-
pletely excavated by the secret hand of all-destroying Time,
that the trunk is a mere shell. There is a passage formed
quite through it,— ‘

- Arch’d so high, that giants may jet through,
And keep their impious turbans on, without
Good-morrow to the sun.

The branches are short and stunted, and its whole appear-
ance betrays those marks of general decay, which threaten
its fall at no distant period. Some years ago it had two
benches fixed in the inside, and which afforded accommoda-
tion sufficient for half a score people to sit very comfortably.
The seats have disappeared ; but care has been taken to en-
close it with a rail-fence, to prevent cattle from disturbing it
in the last days of its old age.

146. There isnow growing in the Earl of Ilchester’s
park, at Melbury, in the county of Dorset, an oak-

~
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tree that measures upwards of thirty feet in circum-
ferenee, at abaut four feet distance from the ground.
It was measured in 1817, when it appeared in full
vigour, and most likely had not attained its full
growth. This tree is called “ Billy Wilkins.”

' There is an oak-tree in the parish of Winfarthing, in -
Norfolk, on the estate of the Barl of Albemarle, which is
larger than either of the foregoing. It measures, breast-high,
at its smallest girth, thirty-five feet in circumference. Itisa
mere rind, and is as striking within'as on the outside, and
appears asif it would contain forty persons. One arm is
living, and the bark covers about an eighth part of the body :
the rest of the bedy is bare of bark, and appears a complete
ruin, and most likely, will not long hold together.

Obs. The next article with which we will close this chap-
ter shews, how long wood a vegetable product may in cer-
tain circumstances be preserved.

147. In the paper called the General Evening
Post, for March the 17th, 1818, there is an account
which has been lately received at the Admiralty, of
an interesting discovery made in the south of Africa,
about twenty miles north of Cape Town. Some
persons, in digging, happened to strike upon what
appeared a beam of timber ; but, tracing it, they
found a ship deeply imbedded in the soil.

A plank of it has accompanied the account of the discovery
to the Admirality. Several other ships, at different times,
and in different parts of the world, have been discovered
beneath the surface of the earth.

It is recorded by Fulgosas, that in the year 1462,
as some men were working- a mine near Berne, in
Switzerland, they found a ship 100 fathoms deep in
the earth, with anchors of iron, and sails of linen,
with the remains of forty men.

Pairre Naxis relates a like history of another
such ship having been found under a very high
mountain. -

The Jesuit Eusebius Newcombergus, in his fifth
book of Natural History, says, that near the port
of Lima, in Peru, as the people were working a
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gold mine, they found a ship on which were many
characters, very different from ours. Strabo also
relates, in his first hook, that the wrecks of ships
have been found 375 miles from the sea.

148. Dr. Plott, in his Natural History of Stafford-
shire, relates a story, that the mast of a ship, with a
pulley hanging to it, was found in one of the Green-
land mountains. Is it to be supposed that those
ships, which have been found beneath the surface of
the earth, were antediluvian ships? If they were
(and mankind knew the use of ships before the flood),
it is not probable that all mankind, except Noah and
his family, would have been drowned by a deluge of
waters.

Is it not more probable, that violent earthquakes since the
deluge have been the means of swallowing-up these ships?
but the sea must, at that time, have covered that part of the
land where they have been found.

149. In the year 1746, Calloa, a sea-port town in
Peru, was violently shaken by an earthquake, and
of 5000 iohabitants only 200 were saved. The sea
rolled in upon the town in mountainous waves;
ships of burden were conveyed over the garrison
walls ; and one ship, which arrived from Chili the
preceding day, was conveyed to the foot of the
mountains, and left on dry ground.

On the 7th day of June, 1692, the town of Pert
Reoyal, in Jamaica, was in two minutes totally de-
stroyed by an earthquake: many ships were also
swallowed up. .

150. The earthguake which visited Sicily in 1693,
shook the whole island, and extended to Naples and
Malta ; the city of Catania was destroyed,with 18,000
inhabitants : fifty-four cities and towns, besides

many villages, were either greatly injared or totally
* destroyed. The city of Catania was rebuilt, and is
now again in ruins by the late earthquakes that
shook all Sicily. And, on the first oquovember,
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1755, Lisbon in Portugal was also destroyed by an
earthquake : many ships in the barbour were also
swallowed up, only their masts appearing above
water: the sea suddenly rolled in like a mountain,
ships were driven from their moorings, and tossed
about with great violence. The same day that Lis-
bon was destroyed, Cadiz was violently shaken by
an earthquake ; and the inhabitants were yet more
alarmed at the appearance of a wave coming to-
wards the town at least sixty feet higher than com-
mon: it beat in the breast-work of the walls, and
carried pieces of eight or ten tons weight forty or
fifty yanﬂ from the wall, and passed over a parapet
sixty feet above the ordinarylevel of the water,

St. Ubes, a sea-port town twenty miles sonth of Lisbon,
was entirely swallowed up by the repeated shocks of this
earthquake : in Africa, near Morocco, the earth opened and
swallowed up a village with 8 or 10,000 inhabitants; Sallee
and Tangiers also suffered greatly by an inundation of wa-
ters. The same earthquake was felt all over Spain: at
Ayomonte, near where the Guadiana falls into the bay of
Cadiz, the water came on in vast mountains, and laid under
water all the coasts of the islands adjacent. The waters in
many parts of Britain were greatly agitated at the same
time. At three quarters after six in the cvening, on the
same day that Lisbon was sunk, and about the time of two
hours’ ebb of the tide, a great body of water rushed up in
Glamorganshire in Wates, accompanied with great noise,
and in such a quantity that it floated two vessels of 200 tons
burden each.

At Kiusale, in Ireland, a great body of water rushed with
such violence into the harbour, that it drove two vessels from
their moorings. .

In Holland, the agitations were more remarkable : at Al-
phen, on the Rhine, the waters were agitated to such a violent
degree, that buoys were broken from their chains, large ves-
sels snapped their cables, smaller ones were thrown out of
the water, upon the land, and others lying on land were set
afloat. This destructive earthquake extended over a tract
of land of four millions of square miles.

151. History records a number of instances of gfeat
inundations of the sea on the land by earthquakes :
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the bottom of the sea is first elevated by means of
subterraneous fires before the elastic vapours can
find a vent; and the sea, of consequence, must flow
over the land, the depth in proportion to the eleva-
tion of the bottom of the sea. :

- The master of an American vessel in north latitude 25°, at
the time of the great earthquake, saw, from his cabin window,
land about a mile from his ship ; but, coming upon deck, the
Jand was no more to be seen; and he perceived a violent
current cross the ship’s lay to the leeward. In about a mi-
nate this current returned with great impetuosity ; and, at a
league distance, he saw three craggy rocks throwing up wa-
ter of various colours resembling fire ; the phenomenon in
about two minutes ended in a black cloud, which ascended
very heavily: after it had risen above the horizon no rocks

- were to be seen. No doubt, but many ships bave been dri-
ven far inland, and swallowed up by the earthquakes
that followed the inundations of the sea, some of which, in
course of time, may be accidentally discovered.

CHAPTER VII.

'OUTLINES OF ANIMATED NATURE.

s

2d

SECTION 1.
INTRODUCTION,

152. SEVERAL scientific and ingenious arrange-
ments of the animal kingdom into classes, orders,
genera, and species, have been successively adopted;
that of Monsieur Cuvier, the French anatomist,
possesses a high degree of merit. But though his ar-
rangement evinces great anatomical precision, and
the highest philosophical knowledge of animals, yet,
to a general reader, it has a complicated and for-
bidding appearance, and is less attractive than the
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more simple arrangement of Linnseus, which divides
the animal kingdom into six classes; mammalia,
aves, amphibia, pisces, insecta, vermes, or such as
suckle their young ; birds; creatures living equally
on land, or in the water ; fishes ; insects ; and worms.
Each of these classes is subdivided into orders, ge-
nera, species, and varieties of those species.

See thro’ this air, this ocean, and this earth,
All matter quick, and bursting into birth.
Above, how high progressive life may go!
Around how wide ! how deep extend below !
‘Vast chain of being! which from Gop began,
Natures ethereal, human, angel, man,
Beast, bird, fish, insect, what no eye can see,
No glass can reach ; from Infinite to thee,
From thee to nothing.

: PorE.

" These classes are thns arranged for conciseness,

CLASSES. Viviparous~ +¢... I. Mammalia.
With vertebrs Hot "'°°“"""'{0vspam'. veeses 1L Birds.

= **** L cold red blood. . § With lungs...... L. Ampbibla.
g ** With gills ...... IV. Fishes.

Without vertebra... Cold white blood { Ve 0teli® -+ V- Tnsects.

Lo

SECTION II.
THE CLASS MAMMALIA.

153. The class mammalia, consists of such ani-
mals as produce living offspring, and nourish their
young with milk supplied from their own bodies; it
comprises both the quadrupeds and whales.

Their head is the seat of the principal organs of
sense, the mouth, the nose, the eyes, and ears.

154. Touching or feeling. The outside of the skin is covered
with a thin pellicle, called the epidermis, cutiele, or scarf-.
skin. Under the cuticle, is the rete mucosum. In negroes,
this substance is black, in Europeans, white, brown, or yel-
low. The cutis vera, or the skin, is a substance made up of
fibres closcly connected with each other, and running in
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various directions, being composed of the extremities of nu-
merous vessels and nerves. 'The papille of the fingers or in-
side of the hand, may hecome erect or elevated, and being
gently pressed against a tangible body, receive an impres-
sion whieh is conveyed to the brain, and is called touck.
Spiders, flies, and ants, have this sense in the greatest per-
fection. .

155, Tasting. The tongue is covered with two membranes ;
the external is thick and rugged, especially in quadrupeds;
the internal membrane is thin and soft, and upon it appear
papille, or small elevations, like the tops of the small horns of
snails. These papille are composed of the extremities of the
nerves of the tongue, and piercing the external membrane,
arc constantly affected by those qualities in bodies, which
have their tastes excited in the mind by means of these ner-
vous papillee, which are the immediate organ of tasting.
‘This organ bears a strong analogy to the sense of touch,

156. Hearing. 'The undulations of the atmosphere, excited
by the vibrations of sonorous bodies, are collected in the cx-
ternal car and auditory passage, as in the hearing trumpet, and
are conveyed to the membrana tympani, or drum, which they
cause to vibrate. The effect is transmitted through the small
bones, to the watery fluid that fills the internal ear, in which
the delicate filaments of the auditory nerve float, and by this
nerve the sensation is conveyed to the brain. But itis re-
markable how nicely is the ear constructed in various ani-
mals ; in man its position and form are admirably contrived
for his erect posture; in quadrupeds we see it large, sus-
ceptible of easy motion, as when the horse lays his ears back
gr points them forward ; in the mole it is lodged deep in the

ead.

The structure of the ear is also remarkable, for it is so
contrived and tunnelled that it may not only catch sounds
but prevent the more furious undulations of the air from in-
juring the interior membrane. And to prevent insects from
lodging within its cavity, as well as to keep it moist and in
tune, it is supplied with a bitter nauseous wax.

167. Smelling. The cavity of the nose is divided into two

arts, called the nostrils, by a partition, of which the upper part
1s bony, and the lower cartilaginous. The upper part of the
cavity is covered with a thick glandulous membrane, above
which the olfactory nerve is finely branched out and spread
over the membrane of the spongy bones of the nose, and other
sinuous cavities of the nostrils. The odorous effluvia of
bodies being disseminated in the atmosphere, the latter fluid
passes through the nose in respiration, and.the odorous par.
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ticles are thus brought inte contact with the fibres of. the
nerves, which, by their communication with the brain, excite
in the mind the sense of smell.

158. Seeing. The eye is the organ of sight, and its scnsa-
tions are of the utmost importance to the well-being and safety
of animals. The eye is composed of three coats, covering one
another, and inclosing different substances called humours.
‘The three coats are the sclerotica, the choroides, and the retina,
The three humours are the aqueous, the erystalline, and the
vitreous. Ohjects are seen by mcans of their images being
painted on the retina of the eye; in an inverted position,
though they appear erect. When the crystalline bumour
loses its transparency the disorder is called a cataract, and
the remedy applied is called couching, which is performed by
thrusting a fine awl through the coats of the eye, and pushing
the crystalline to the bottom of the eye, where it will remain,
and its deficiency may be supplied with a convex lens. When
the defect of vision is in the optic nerve it is called a gutta
serena, and the disorder is generally incurable. The ex-
ternal parts of the eye, are the eye-brows, the eye-lids, and
eye-lashes. The eye-brows defend the eyes from too strong
a light, and serve to turn away substances which might
otherwise fall into the eye. The eye-lids act as curtains, by
covering and protecting the eyes during sleep: and in our
waking hours they diffluse a fluid over the eye which renders
it better adapted to transmit the rays of light. The eye-
lashes guard the organ from danger, and protect it from dust
and insects floating or flying in the atmosphere.

159, The mouth contains the teeth, which are inserted into
two movcable bones, the upper and under jaw. The front
or cutting teeth are in general wedge-shaped, and so placed
that in action their sharp edges are brought into contact.
Next to these are situated the canine teeth or tusks, which
are in general longer than the front teeth, conical, and
pointed. The teeth in the back of the jaw, and between
which the food is chewed or masticated, are called grinders.
1In such animals as subsist on vegetable food the latter are
somewhat flattened at the top, but in the carnivorous tribes
their upper surfaces are furnished with sharp and conically
pointed protuberances. 1t is principally from the numbers,
form and disposition of the teeth that Linnzus has arranged
the various genera or tribes of quadrupeds.

160. The class mammalia has been distributed into
seven orders, founded for the most part on the
pumber and- arrangement of the teeth ; and on the
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form and construction of the feet, or of those parts
in the seals (23), maniti (22), and whales, which
supply the place of feet. -

Orders of Mammalia.

1. Primates have the upper front teeth generally four in
number, wedge-shaped, and parallel ; and two teats situated
on the breast, as apes and monkeys,

II. Bruta have no front teeth in either jaw ; and the feet
armed with strong hoof-like nails, as the elephant.

111, Ferae have in general six front teeth in each jaw; a
single canine tooth on each side in both jaws ; and the grin-
ders with conic projections, as the dogs and cats. .

IV. Glires have two long projecting front teeth in each
jaw, which stand close together; and no canine teeth in
either jaw, as the rats and mice. o

V. Pecora have no front teeth in the upper jaw; six or
eight in the lower jaw, situated at a considerable distance
ﬁ’-lom the grinders ; and the feet with hoofs, as the cattle and
sheep.

. VL Bellue have blunt wedge-shaped front teeth in both

Jjaws; and the feet with hoofs, as the horses.

VII. Ceta have spiracles, or breathing holes on the head ;
fins instead of fore feet; and a tail flattened horizontally, in-
stead of hind feet. This order consists of the narwals, wales,
cachalots, and dolphins.

SBECTION IIL
MAN.

161. The varieties of the human species as ar-
ranged by Blumenbach, are five in number.

1. Caucasian variety, which includes the Europeans, (ex-
eepting the Laplanders, and the rest of the Finnish race) the
western Asiatics, as far as the river Ob, the Caspian sea,
and the Ganges, and the northern Africans.

2. Mongolian variety, which includes the rest of the Asia~
tics, (excepting the Malays;) the Finnish races of the colder
parts of Europe, as the Laplanders, &c. and the tribes of
Fsquimaux ; extending over the northern parts of America
from Bhering’s Strait to the extremity of Greenland.
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3. Ethiopian variety, contains the remaining Africans, be-
sides those classed in the first variety.
4. American variety, To this belong all the Americans,
except the Esquimaux,
5. Malay variety, -includes the inhabitants of Malacca, of

the South Sea, Ladrone, Philippine, Molucca, and Sunda
islands.

Each variety is distinguished by the colour of the
hair, and some striking peculiarities of feature.
‘We shall now briefly describe the external and in-

ternal structure of the human body, and the five
senses.

External Structure of the Human Body.

162. Among all the visible parts of the body, the
head holds the most distinguished place ; both because

of its beauty, and because it contains the principles
of sense and motion.

All the sentiments and passions of the soul are painted on
the face, which is the most beautiful part of man ; and where
the principal organs of sense are found, through the medium
of which we receive impressions from external objects. The
different motions of the lips, and those of the tongue, whe-
ther it touch the palate or the teeth, serve for the articulation
of words, and the different inflexions of sound. By the
teeth, we can cut, or grind our food ; and the saliva, so ne-
cessary to digestion, is furnished by a 'lg:reat number of glands,
which are contained in the mouth. The head is placed upon
the neck, and turns as on a pivot, to any side we please. .

After the neck, comes the shoulders, so formed, that they
are able to bear heavy loads. To the shoulders the arms
are joined ; and to those, the hands, which are so constructed
as to perform an infinity of motions: to touch, take, raise up,
draw back, repel, &c. the joints and bones serving to sup-
port and facilitate these motions.

The breast includes and defends the heart and the lungs ;
‘and for this purpose, it is composed of strong and hard ribs
and bones. The diaphragm separates the breast and belly,
which contains the stomach, liver, spleen, and intestines.
All this mass rests upon the hips thighs, and legs, which
like the arms, have different articulations, favourable to mo-
tion and rest. The feet sustain the whole, and the toes also
contribute to it, because they serve to fix the feet more firmly
upon the ground. The skin and flesh cover the whole body.
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The hair and the down, which are foum} in different patts, '
protect them from the injurious effects of cold.

The bones, the most compact and solid parts of the body,
serve for the attachment and support of all other parts. Bones
are firm, hard, and perfectly inseusible, they are divided into
the long, the cylindrical, and the flat. There are 248 separate
bones in the human body, these connected with wires, are
sometimes made up into an artificial skeleton. There are
gight separate bones in the skull that serve as a vault for the

rain.

* The vertebree of the neck, so called from the ease with
which they move, are separated from one another by an
elastic substance. They support the head, which by their
means is readily moved up and down, and turned round on
either side as far as is necessary, like a piece of mechanism in
a ball and socket ; to the breast boue, the seven true, and five
false ribs are fastened: the spine extends from the skull to
the end of the loinsand serves to lodge and defend the spinal
marrow : the pelvis supports the abdomen, and the thoraz
reaches from the neck to the end of the breast bone, serving
as a chest or place of safety for the heart, lungs, &c.

The Muscles, Arteries, Veins, and Circulation of
the Blood. ,

163. The muscles constituting the flesh are suscep-
tible of contraction and relaxation, and with the herp
of the tendons, are the instruments of animal motion.

The muscles are ecither voluntary or involuntary. The
motions of the former are subject to the will, as in the case

of the arms, legs, &ec.

The heart, which is a hollow muscle, and the stomach,
intestines, &c. act upon their contents by means of muscular
fibres, called involuntary muscles, because their motions
depend not on the will,

Each large muscle consisis of two parts, viz. the belly,
which is the active part, and its cord-like cxtremitics called
tendons which fastenthe muscle to the bones, and perform
their action by contracting both ends towards the centre,

The red colour which distinguishes the muscular parts of
animals is owing to the number of blood-vessels dispersed

through their substance.

164. The nerves, long, white, medullary cords,
originate in the brain and spinal marrow, and serve
for sensation. Sensibility, therefore, depends on
-the nerves: motion on the muscles. )
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The nerves conduce to all the enjoyments and sufferings of
life, and to the intellectual faculties of man: the muscles are
the chicf support of animal life, and the source of all the
bodily powers. : ’

The heart is the principal organ of life ; it contains four
cavities for receiving the blood, and giving it a fresh impulse
through the arteries.

165. The arteries originate in the heart, and
through them the blood is carried from the heart
to every part of the body, for the preservation of
life, generation of heat, nutrition, and the secre-
tion of the different fluids.

-The pulse ; felt at the wrist, temples, and various parts of
the body, is occasioned by the rcciprocal action of the heart
and arteries, when the blood is driven from the heart into the
arteries to be distributed through the whole body. The
arteries terminate in small microscopic veins, which bring
back the blood from the extremities to the heart,

166. The veins originate at the extremities of the
arteries: they continually increase in size as they
approach the heart: they do not pulsate, but the
blood they receive from the arteries, they carry back
- with a slow motion, and it is prevented from return-
ing by innumerable valves.

The double circulation of the blood is this: one motion iy
from the heart to the lungs, for the purpose of receiving
oxygen from the air: the other motion is over all the parts of
the body, to give out its nutritive and vital properties to the
whole machine.

The Brain and Nerves.

167. The brain, a small pulpy mass of a whitish
colour, occupies all that cavity formed by the bones
of the skaull.

The spinal marrow, a continuation of the brain, passes out
of an opening in the skull, and runs down the canal of the
back-bone, giving out nerves in its passage. The nerves run
out in pairs, sepurate and sprcad over the whole body. The
brain and nerves constitute entire the orgaus of feeling and
sensation, the other parts of the body being incapable of
feeling. :
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Excitement to ‘action, produced by the will, proceeds

from the brain and spinal marrow, through the medium of
the nerves.

The nerves are therefore the organs; the brain,
the receptacle of all our sensations and the source
of all our ideas.

The Stomach, Liver, Digestion, &c.

168. The stomach, shaped like a bag, is the grand
receptacle for the food, where it is retained until it
is changed by digestion. S

The stomach has two openings, one called the cesophagus,
through which the food passes into it ; the other intended to
carry away the digested substance is called the intestinal
canal. :

The chief agent in digestion is the gastric juice; by the
muscular nature of the stomach, the food when properly
digested is propelled through the intestinal canal into the
intestine, a membranous tube, about five times the length of
the person in which it is contained.

Food is called chyme, in which state it enters the intestine,
where it undergoes another change, and the ckyle, a milk-like
substance is separated from it. Chyle, is that sabstance from
which the blood is formed, it is absorbed by the mouths of
the lacteal vessels, every where distributed in intestines,
while the feculent parts of the chyme and the bile are driven
into the large intestine, by which it is expelled from the body.

169. The liver is formed for the secretion or sepa-
.ration of the bile from the blood, which passes into
the ductus hepaticus, and thence into the gall-blad-
der, where it is kept till it is wanted to mix in the
intestine.

The chief uses of the bile are, to cxtricate the chyle from
the chyme ; and to excite the peristaltic motion of the bowels.

The lactcals convey the chyle from the intestine into the
jugular vein, that empties itself into the heart.

The kidneys are two glandular substances which drain the
system of its redundant water; for this purpose a consider-
able portion of the blood is perpetually passing into each
kidney, whereit leaves its superfluous water, and then returns
into the circulation by means of a particular vein.

The water thus strained from the blood is carried by
canals, into the bladder, into which it passes throughits two
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coats, which answer the purpose of a valve, to prevent re-
gurgitation.

cporssrssse

SECTION 1V.
OF BIRDS

170. THE skeleton or bony frame of birds is lighter
than that of quadrupeds, and is calculated for the

ower of flight; the spine is immoveable, the neck
engthened and flexible: the breast-bone very large,
with a prominentkeel down the middle, and formed
for the attachment of strong muscles.

The bones of the wings are analogous to those of the fore
legs in quadrupeds, but the termination is in three joints of
which the exterior one is very short. T'he legs are analogous
to the hind legs in quadrupeds, and terminate in general, in
four toes, three of which are commonly directed forwards,
and one backwards; in some birds there are only two toes,
in some, only three. AH the bones in birds are much
lighter than in quadrupeds. -

But who the varieus nations can declare

‘That plough with busy wing the peopled air?

These, cleave the crumbling bark for insect-food ;

Those, dip the crooked beak in kindred blood ;

Some, haunt the rushy moor, the lonely woods ;

Somc, bathe their silver plumagein the floods ;

Some, fly te man, his household-gods implore, .

And gather round his hospitable door,

Wait the-known call, and find protection there

From all the lesser tyrants of the air.

The tawny cagle seats his callow brood

High on the cliff, and feasts his young with blood.
BaRrBAULD.

The feathers with which birds are covered, resemble the
hair of quadrupeds, being composed of a similar substance
in a different form. Beneath the general plumage, the skin
in birds, is covered with a much finer feathery substance,
called down. The throat after passing down to a certain
distance, dilates into a large bag, answering to the stomach
in quadrupeds: it is called the crop, and its great use is to
soften and prepare the food taken into it, for passing into ano-
ther receptacle, called the gizzard, This powerful stomach
eonsists of two strong muscles, lined and covered with

YOL. 1. I i
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a strong coat furrowed on the inside. In the birds of prey
or accipitres, this is wanting, the stomach being allied to
that of quadrupeds. In this reccptacle, the food is ground
and reduced to a pulp. The lungs of birds differ from those
of quadrupeds in not being loose in the breast, but fixed
to the bones, they consist of a pair of large spongy bodies,
covered with a membrane, which is pierced in several places,
and communicates with large air-bags, dispersed about the
cavities of the body.

" 'The eyes of birds are more or less convex in the different
tribes ; and in general their sight is more acute than that of
most other animals, Their ear though internal is constructed
very nicely on the same general plan as in quadrapeds.

Their organs of motion are two wings and two legs; and
they are destitute of external ears, lips, and many other parts
which are important to quadrupeds.

171. Birds are produced from eggs which' vary in
number, size, and colour, but are always covered with
a hard shell, and for the most part deposited in an
artificial nest, and hatched by the genial warmth of
the parent sitting upon them.

It wins my admiration
Po view the structure of that little work—
A bird’s nest. Mark it well within, without;
No tool had he that wrought; no knife to cut;
Nonail to fix ; no bodkin to insert;
No glue to join: his little beak was all;—
And yet how neatly finished ! What nice hand,
‘With every implement and means of art,
And twenty ycars’ apprenticeship to boot,
Could make me such another? Fondly, then,
We boast of excellence, whose noblest skill
Instinctive genius foils.

Hourpis,

Of Animated Nature.

172. Linneeus has divided this class into six orders.
1. Accipitres: 2. Pice: 3. Passeres: 4. Gallinee :
5. Grallee : 6. Anseres.

The Orders of Birds are these:

1. Land Birds.

L. Rapacious birds have the upper mandible hooked, and
an angular projection on each side near the point, as the
eagles, hawks, and owls.
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II. Pies have their biils sharp at the edge, sothewhat com-
pressed at the sides, and convex on the top, as the crows. .
IIIL. Passerine birds have the bill conical and pointed, and
the nostrils oval, open, and naked, as the sparrow and linnet.

IV. Gallinaceous birds have the upper mandible arched,
and covering the lower one at the edge, and the nostrils

arched over with a oartilaginous membrance, as the common
poultry. '

2. Water Birds.

V. Waders have a roundish bill, a fleshy tongue, and the
legs naked above the knees, as the herons, plovers, and
snipes. :

I. Swimmers have their bills broad at the top, and covered

with a soft skin: and the feet webbed, as the ducks and
geese.

CHAPTER VIIIL

OUTLINES OF ANIMATED NATURE, CONTINUED.

SIS e v e s rrve

SECTION I.
AMPHIBIOUS ANIMALS.

173. THis class includes all animals that live with
equal facility on land or in water, and some others
: w(;lich do not exactly conform to this description. The
amphibia from the structure of their organs, and the
power they possess of suspending respiration at
pleasure, support uninjured, a change of element,
and endure a very long abstinence. The lungs
differ in appearance from those of other animals.

174 Numbers of amphibia possess a high degree of productive
power, and will be furnished with new feet, tails, &c. when
by any aceident, those parts have been destroyed. Their
bodies are sometimes defended by a hard, horny shield or
covering : sometimes by a coriaceous or leathery integu-
ment : sometimes by scales, sgmetimes they have no par-

) §
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ticular coating. The amphibia, in general, are tenacious of life,
and continue to move and exert many of the animal functions,
when deprived of the head itself. By far the greater part
are oviparous, some excluding eggs, covered with a hard or
calcareous shell, like those of birds; others, such as are
covered only with a tough skin, resembling parchment: and
in many, they are perfectly gelatinous, without any kind of
external covering, as in the spawn of a frog.

175. The amphibia are divided into REPTILIA, containing the
amphibia pedata, or footed amphibia ; and the serpentes, or
footless amphibia.

In the REPTILIA, there are four genera: 1. Testudo, tortoise,

¥ turtle. 2. Rana, frog, toad. 3. Draco, dragon, or flying
lizard. 4. Lacerta, lizards, crocodile, chamzlon, newt, sala-
mander, iguana.

Reptiles are charactcrized by breathing through their
mouths; and by having feet, and flat naked ears; of this or-
der are frogs, lizards, and tortoises. . .

Serpents are distinguished as being without feet, but
frequently armed with a deadly poison, contained in fangs
resembling teeth., 1In cold and temperate climates they con-
ceal themselves in winter in cavities beneath the surface of
the ground where they become torpid. )

Some serpents are viviparous, as the rattlesnake, the vi-
per, &c.; but those which are innoxious are oviparous, de- .
positing their eggs in a kind of chain in a warm situation,
where they are afterwards hatched.

The broad lamina on the bellies of serpents are termed
scuta, and the smaller, or divided ones beneath the tail are
called scales, and from these the genera are characterized.

N Ll

SECTION II.

N

OF FISHES.

176. Like the amphibious animals, the heart of fishes
is unilocular, or consist but of one cavity, and their
blood is less warm than that of quadrupeds and
birds. ' -

Gills, the organs of breathing in fishes, consist of a vast
number of blood-vessels. The generality of fishes are cover-

ed with scales, analogous to the hair of quadrupeds, and the
feathers of birds, '
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" The fins, the chief instruments of motion, consist of a cer-
tain number of elastic rays of processes, either of one single
piece, in the form of a spine, or of jointed pieces. The
strong or spiny rays arc placed at the fore part of the fin,
and the soft or jointed rays towards the back part. By the
various flexures of these organs, the movements of fishes are
conducted ; the perpendicular fins, situated on tho back or
upper part of the animal, keeping the body in equilibrio,
while the tail operates as a rudder at the stern of a vessel,
and the side or breast-fins as oars. The stomach is large,
the intestines far shorter than in quadrupeds and birds: and
the liver is very large, usually placed on the left side.

The air-bladder, or swimming bladder, is a very highly cu-
rious and important organ, lying closely beneath the back-
bone, and provided with a very strong muscular coat, which
gives it the power of contracting at the pleasure of the fish,
50 as to condense the air, with which it is filled, and thus en-
able the animal to descend to any depth, and again to ascend
by being restored to its largest size. Some fishes are desti-
tute of the air-bladder, yet remain always at the bottom; as
the whole tribe of flat-fish. The teeth are, in some tribes,
large and strong, in others, very small,; in some, sharp; in
others obtuse; in some, numerous; and in others, few.
Sometimes they are placed in the jaws; sometimes in the
palate or tongue ; or, even at the entrance of the stomach..
The eyes are, in general, large, flattened, or less convex than
in.quadropeds and birds. 1In return, the central part of the

.eye, or what is called the crystalline humour, is of a globu-
lar shape, to give the animal the necessary power of vision,
and to compensate for the comparative flatnes of the cornea,

The organ of smelling, in fishes, is large; and they have
the power of contracting or dilating it at pleasure. This
sense is extremely acute. The organ of hearing differs, in

_ some particulars, from that in other animals, and is modified
according to the nature of the fish. They are entirely des-
titute of voice. The particular kind of sound or chirp, which
some tribes are observed to make, on being first taken out
of the water, is entirely owing to the sudden expulsion of aix
from their internal cavities. The greater number of fishes
arc oviparous, producing soft eggs, usually known by the
name of spawn. There have been 200,000 ova or eggs
found in a carp ; in a perch, weighing one pound two ounces, -
69,216 ; in a carp-of eighteen inches, 342,144 ; in a sturgeon
of one hundred andsixty pounds, there was the enormous
number of 1,467,500!!! The age of fish is determinable by
the nimber of concentric circles of the vertebree or joints of
the back-bone. In the Linnaeasn arrangement of fishes, the

1
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under or belly-fins, are termed ventral, and are considered
analogous to the feet in quadrupeds; and it is from the pre-
sence or absence of the fins, that the divisions are instituted.
Far as creation’s ample range extends,

The scale of sensual, mental powers, ascends :

Mark, how it mounts to man’s imperial race,

From the green myriads in the peopled grass:

‘What modes of sight betwixt each wide extreme

The mole’s dim curtain, and the lynx’s beam :

Of smell, the headlong lioness between,

And hound sagacious, on the tainted green :

Of hearing, from the life that fills the flood,

To that which warbles thro’ the vernal wood !

The spider’s touch, how exquisitively fine !

Feels at each thread, and lives along the line ;

In the nice bee, what sense so subtly true!

From poisonous herbs extracts the healing dew :

How instinct varies in the groveling swine,

Compar’d, half-reasoning elephant, with thine!

*T'wixt that, and Reason, what a nice barrier!

For ever separate,—yet for ever near!

177. The fishes are divided into six orders, namely;
1. Apodes: 2. Jujulares: 3. Thoracici: 4. Abdo-
minales : §. Branchiostegi: 6. Chondropterygii.
thl. .?;iodal fish have bony gills; and no ventral fins, as

e eel.

- IL. Jugular fish have bony gills; and the ventral fins
situated directly under the pectoral fins, as the cod, haddock,
and whiting.
* I Thoracic fisit®have bony gills; and the ventral fins
situated directly under the pectoral fins,- as the perch and
mackerel.

IV. Abdominal fish have bony gills ; and the ventral fins
on the belly behind the pectoral fins, as the salmon,-lerrings, -

and cagz.
V. Branchiostegeous fish have their gills destitute of bony
rays, as the sucker.

. VI Chrondropterygeous fish have cartilaginous fins as
the sturgeons, sharks, and skate,
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SECTION IIL
THE INSECT CLASS.

178. Insects are distinguished from other animals
by their being furnished with never fewer than six
feet; and sometimes with many more; by their
. breathing, by spiricles or breathing-holes, situated
" at certain distances along each side of the body ; and
lastly, by the head being furnished with a pair of an-
tenne, or jointed horns, which are extremely vari-
ous in the different tribes.

The first state in which the generality of insects appear, is .
that ofan egg. From this is hatched the animalin its second
state, when itis iinproperly called the caterpillar. The insect,
in this state, is the larva or larve, a mask or disguise of the

" arimal in its future form. The larve differs inits appearance,
according to the tribe to which it belongs. When the time
arrives for the larve to change into its next state of chrysalis,
or pupa, it ceases to feed, and having placed itself in some
quiet situation, for the purpose, lies still for several hours ; and
then by a laborious effort, frequently repeated, divests itself
of its external skin, or larve-coat,and immediately appears in
the very different form of a pupa. The Linnaan term pupa was
given, from the indistinct resemblance which many insects
bear in this state to a doll, or a child when swathed up, ac-
cording to the old fashion. The pupa cmerges at length
the complete insect, in its perfect or ultimate form, from
which it never can after change, nor can it receive any fur-
ther increase of growth. This last or perfect state is termed
the imago. | .

Thick, in yon stream of light, a thousand ways,

Upward, and downward, thwarting, and convolv’d,

The quivering nations sport ; till, tempest-wing’d,

Ficrce Winter sweeps them from the face of day ;

E’en so, luxurious man, unheeding pass

An idle summer-jife in fortune’s shines ;

A season’s glitter! Thus they flutter on

From toy to toy, from vanity to vice:— .

‘Till blown away by death, oblivion comes

Behind, and strikes them from the Book of Life.
THOMSON.

179, Some insects undergo a change of shape, but are hatch-
ed complete, in all their parts from the egg, and only cast

14
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their skin from time to time, during their growth, till they
acquire the full size of their species. The mouth in some
tribes is formed for gnawing the food, and operates by a pair
of strong horny jaws, moving latexally as in the beetle tribe ;
while in others, it is formed for suction, and consists of a sort
of tube. In the butterfly, and moth tribe, it consists of a
double tabe, which, when at rest, is roled iuto a spiral form,
and when in use, extended at full length. The eyes differ in
the different tribes, the greater number of insects are fur-
nished with eyes apparently two in number, and situated on
each side the head. 'The outward surface of the coats of
these eyes may be compared to so many convex lenses or
glasses. The head of the common dragon-fly, is furnished
with 25,000 of these lenses! In spiders, the eyes are from
six to eight in number; of a simple structure, and placed at
a considerable distance from each other,
Observe the insect-race—ordain’d to keep
The lazy sabbath of a half-year’s sleep!
Entomb’d beneath the filmy web they lie,
And wait the influence of a kinder sky ;
‘When vernal sun-beams pierce their dark retreat,
The heaving tomb distends with vital heat—
The full-form’d brood impatient of their cell,
Start from their trance, and burst their silken shell !
Trembling awhile they stand, and scarcely dare
To launch at once upon the untry’d air—
At length assur'd they catch the fav’ring gale,
And leave their sordid spoils, and high in ether sail ¢
Lo ! the bright train, their radiant wings unfold
‘With silver fring’d, and freckled o’er with gold ;
On the gay bosom of some fragrant flow’r
They idly fluttering live their little hour,
Their life all pleasure, and their task all play,
All spring their age, and sunshine all their dayf
Not so the Child of Sorrow—Wretched Man—
His course with toils concludes—with pain began
That high his destiny he might discern
And in Misfortune’s school this lesson learn—
Pleasure’s the portion of the inferior kind,
But Glory—Virtue—Heaven for Man design’d!
BARBAULD.
180. The muscles, or organs constituting the several portions
of the flesh in insects, are more numerous than in the larger
animals, and extremely irritable. In the human body, the
muscles scarcely exceed 500, in a large caterpillar more than
4000 have been discovered! The power of the muscles is
also much greater than in animals, A flea is capable of
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. springing at least 200 times its own length; whereas the
jerbo and kangaroo in their most powerful springs, fall very
short of the same proportional distance.

Wak’d by his warmer ray, the reptile young

Come wing’'d abroad ; by the light air upborne,

Lighter, and full of soul. From every chink,

And secret corner, where they slept away

‘The wintry storms; or rising from their tombs,

To higher life; by myriads, forth at once,

Swarming, they pour; of all the varied hues,

Their beauty-beaming parent can disclose.

Ten thousand forms, ten thousand different tribes

People the blaze! To sunny waters some,

By fatal instinct fly ; where on the pool,

They, sportive, wheel ; or sailing down the stream,

Are snatch’d immediate by the quick-ey’d trout

Or darting salmon. Through the green-wood glade .

Some love to stray ; there lodg’d, amus’d, and fed, -

In the fresh leaf. Luxurious, others make .

The meads their choice, and visit every flower,

And every latent herb ; for the swcet task,

To propagate their kinds, and where to wrap,

In what soft beds, their young, yet undisclos’d,

Employs their tender care. Some, to the house,

The fold, and dairy, hungry, bend their flight ;

SiF round the pail, or taste the curdling cheese.

Oft, inadvertent, from the milky stream

‘They meet their fate; or, weltering in the bowl,

‘With powerless wings, around them wrapt, expire.

THOMSON.

181. The orders of insects are, 1. Coleoptera: 2.
Hemiptera: 3. Lepidoptera: 4. Neuroptera: 5.
Hymenoptera: 6. Diptera: 7. Aptera.

I. Coleopterous insects have elytra or crustaceous cases
covering the wings; and which, when closed form a longitu-
dinal division along the middle of the back, as in the chaffer.

I1. Hemipterous insects have four wings, the upper ones
partly crustaceous, and partly membranaceous ; not divided
straight down the middle of the back, but crossed, or incum-
bent on each other, as in the cock-roach.

II1. Lepidopterous insects have four wings covered with
fine scales almost like powder, as in the butterflies and moths.

IV. Neuropterous insects have four membranous and se-
mi-transparent wings veined like net-work; and the tail
without a sting, as in the dragon-fly and ephemera.

19
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V. Hymenopterous insects have four membranaceous and
semi-transparent wings. veined like net-work ; and the tail
armed with a sting, as in the wasp and bee. *

V1. Dipterous insects have only two wings, as the common
house-flies.

VII. Apterous insects have no wings, as the spiders.

Full mature swarms with life: oue wondrous mass
Of animals, or atoms organized,

‘Waiting the vital breath, when Parent-Heaven
Shall bid his Spirit blow. The hoary fen,

In putrid streams emits the living shoals

Of pestilence.” Thro’ subterraneous cells,

‘Where scorching sunbeams scarce can find a way,
Farth, animated, heaves. 'The flowery leaf
‘Wants not its soft inhabitants. Secure,

‘Within its winding citadel, the stone

Holds multitudes. But chief, the forest boughs,
That dance unnumber’d to the playful breeze,
‘The downy orchard, and the melting pulp

Of mcllow fruit, the nameless nations feed

Of evanescent insects. Where the pool

Stands, mantled o’er with green, invisible,

Amid the floating verdure, millions stray.
THOMSON,

s oriverrrrrsse

SECTION 1V.

THE CLASS VERMES, INCLUDING CONCHOLOGY..

182. TuE sixth classinthe Linnean system, denomi-
nated “ vermes” includes not only worms, but those "
animals which have the general character of being
slow in motion, of a soft substance, extremely te-
nacious of life, capable of re-producing such parts
of their bodies as may have been taken away or
destroyed, and inhabiting moist places.

This class is divided into five orders, and they are princi-
pally distinguished by their tentacula or feelers. They are
generally considcred as the lowest scale of animated nature. .

Most of the animals in this class are imperfect when com-
pared to quadrupeds, possessing neither eyes, ears, head, nor
feet. Many of them, as the corals and corallines, approach to
the vegetable tribe, and some of them resemble, at least in ~
their coverings, productionsin the mineral kingdom.
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183. The first order of the class vermes is denomi-
nated ‘‘ intestina,” of which some of the individuals
live within other animals ; some in the waters, and a
few in the earth. The “ascarides” inhabit the intes-
tines of the humanbody; the “gordius” perforates
clay to give a passage to springs, and the * lumbri-
cus” orearth-worm, perforates the common soil, which
itrenders fit to receiverain. Itis the food of moles,
hedgehogs, and various birds.

184. And nothingcan bemore instructive than the
study of this part of natural history, as may be shewn
by a scientific description of the medicinal leach
(hirudo medicinalis) a worm-shaped animal of olive
black colour, with six yellowish lines on the'upper

art of the body, and spotted with yellow beneath.

hen fully extended the leech is generally two or

three inches in length. It is found in stagnant and
muddy waters. Bingley observes that,

The use of the leech is in medicine, to diminish the accu-
mulation of blood in any particular part of the body. This they
do by fixing themselves to the spot, forming a hole with three
sharp teeth-which are situated triangularly in their mouth,
and sucking the blood through the wound. When they have
drawn sufficient, they are easily loosened by putting upon
them a small quantity of salt, pepper, or vinegar,

Leeches are caught in various ways, but one of the best is
to throw bundles of weeds into the water which they inhabit.
These if taken out a few hours afterwards will generally be
found to contain a considerable number. They are collected
, fromseveral of the rivers in the south of England, and are kept
* for sale, sometimes many thousands together, in casks or tubs
of spring water. This isfrequently changed, and all the slime
and filth which exude from their bodies is carefully washed
away, .

ltyis said that if leeches be kept in a glass vessel, they will
indicate a change of weather, by becoming at such times pe-
culiarly restless and active,

185. The second order is denominated ‘“molusca:”
the animals of this order are naked, furnished with
tentacula, or arms, ef which the limax or slug is a.

good illustration,
16 .
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Theanimals of the molusca order are exceedingly numerous
many of them are inhabitants of the sea, and serve as food to
thousands of the more useful and important species of fish.
Some of them emit a phosphorescent light, like the glow
worm, and with other living insects, give a beautiful bril-
liancy to the sea. The star-fish are of this order. .

The cuttle-fish, also ofthis order, possessthe power of- ex-
pelling a black fluid in considerable quantities, so as to dis-
colour the water, to favour their escape when pressed hard by
an enemy. This liquor was used asink by the ancients ; and
is said to be the basis of modern Indian or Chinese ink. The
bone in the back is converted into powder, and is used as-
pounce for paper, and as an excellent cleanser and preserva-
tive for the teeth.

¢+ 186. The third order, called molusca testacea, or
soft-bodied animals furnished with shells, is divided
into three assortments, called univalves, bivalves,
and multivalves ; signifying that the shelly cover con-
sists either of one, two, or several parts or valves..

A wunivalve shell may be exemplified by that of the common
snail ; the shell of which is simple or undivided. 'The sub-
stance of the shells of this order of animals, when chemi-
_cally examined, is found to be a mild calcareous earth, de-

osited in a mass of net-work composed of animal matter.
%very part is secreted by the animal itself; the whole surface
of the animal being concerned in the formation of the shell.
The shining matter left in the tracks of snails is that very
substance, which when deposited in strata one above ano-
ther, hardens by exposure to the air, and forms a shell,
A bivalve shell may be exemplified by a muscle, in which the
shell is composed of two pieces or valves; and lastly, a
multivalve shell may be exemplified by any speeies of lepas or
bernacls, in which the shelly covering of the animal is formed
of several divisions. The shell animals are produced from
eggs, in some species gelatinous or gluey ; in others, covered
with a hard or calcareous shell: and the young animal
emerges from the egg with its shell on its back. The most
familiar and convincing proof of this may be obtained b
observing the evolution or hatching of the eggs of the com-
mon garden-snail, as well as of several water-snails, which
deposit eggs so transparent, that the motions of the young,
with the shell on its back, may be distinctly scen, some days
before the period of hatching.

187. The edible snail (kelix pomatia) isa shell ani-
mal distinguished by its large size, and nearly glo-
bular shape ; being of brownish white colour, with
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usually three reddish horizontal bands somewhat stri-
ated longitudinally ; and having a large and rounded
aperture with a thickened and reflected margin.

188. It is sometimes more than two inches in dia-
meter; and is found in woods and hedges in several
parts of Europe, and occurs in some of those in the
southern counties of England.

By the Romans, says Bingley, towards the close of the
republic, when the luxury of the table was carried to the
greatest height of absurdity and extravagance, this specics of
snails were fattened as food in a kind of stews constructed
for the purpose, and were sometimes purchased at enormous
prices. The places for feeding them were usually formed
under rocks or eminences; and if these were not otherwise
sufficiently moist, water was conveyed to them through pipes
bored full of holes like those of a watering pot. They were
fattened with bran and the sodden lees of wine.

In France, Germany, and other countries of the continent,
these snails are at this day in great request for the table;
and are chiefly in season during winter and the early months
of the year. They are boiled in their shells, and then taken
out, washed, seasoned, and otherwise cooked according to
particular palates. Sometimes theyare fried in butter, and
sometimes stuffed with force-meat; but in what manner
soever they are dressed, their sliminess always in a great
measure remains. They are generally kept in holes dug in
the ground, and are fed on refuse vegetables from the
gardens.

189. The fourth order named zoophyta, exhibits
animals holding a place between animals and ve-
getables. Most of them take root and grow up into.
stems, multiplying life in their branches, and decidu-
ousbuds, and in the transformation of their animated
blossoms or polypes, which are endowed with spon-
taneous motion. :
 Sponge is an animal production and of this order: every
minute pore on the surface of a perfect piece of sponge was
the orifice through which a polypus kind of animal extended
his feelers in search of food. Sponge, when first fished up
from the sea is gelatinous, or a glue-like substance, and re-

quires repeated washing in fresh water before it is fit for the
several purposes to which it is applied.

190. Plants resemble zoophytes, but are destitute

- S
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of animation and locomotion: zoophites are plants.
furnished with sensation, and the organs of spontane-
ous motion. .

Of the order zoophyta, some are soft and naked, and are
called “zoophytes ;” others are covered with a hard shell, and
are denominated “ lythophytes.” -

Large beds or rocks composed of the animal productions of
this division are formed at the bottom of the sea. They
derive their nutriment from insects, and from the saline and
other matters in the sea. These, in their turn, are the origin
of many of the chalk-beds, calcarcous rocks, lime-stones, and
other mineral articles. )

191. The genus hydra or polype first deserves our
notice. These curious animals are found adhering
to the stems of aquatic plants, or to the under sur-
faces of the leaves.

The species are murtiplied by vegetation, one, two,” or
more young ones emerging gradually from the sides of the
parent animal : and these young again prolific, so that it is
not uncommon to see two or three gencrations at once in the
same polype. But the most curious particular respecting this
animal is, its multiplicationby disseciion. 1t may be cutin every
direction into minute divisions, and not only the parent
stock will remain uninjured, but every section will become a
perfect animal. Even when turned inside out, it suflers no
material injury: for in this state it soon begins to take food,
and perform all its other animal functions. And when one

lype is introduced by the tail into another’s body, the two
£:ads unite and form one individual.

192. The hard or horny zoophytes, known by the
name of corals, are equally of an animal nature with
the polype. The whole coral continuing to grow as
an animal, and form by secretion, the strong or stony
part -of the coral, which at once may be considered
. as its bone and its habitation, and which it has no

power of leaving. Our hills are in many places full
of them, and some rocks are entirely of their for-
mation. -Many seas are becoming every year more
difficult to navigate, being nearly choaked up by the
babitations of animals almost too small for human
perception. '

Some of the coral tribe have their animal part approaching
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more to that of a medusa, tham of a pelype. Of this kind
are these numerous corals known by the name of madrepores.
The smaller corals are termcd corallines, or sea-mosses; and
are actually so many ramified sea polypes, covered with a
horny case, to defend them from the injuries which they
would otherwise be liable to, in the boisterons elcments in
which they are destined to reside. 'T'he principal genera of
the corallines are, 1. Sertularia, 2. Tubularia. 3. Flustra.
Those of the corals are, 1. Gorgonia, Venus’s fan. 2, Isis,
8. Madr, . 4. Milleporu. 5. Tubipora.

Coral 1s bought by weight ; and its value increases in a
certain ratio according to its size. Beads of large size are
‘worth about 40s. an ounce, while small ones do not sell
for more than 4s. Large pieces of coral are somctimes cut
into balls, and exported to China, to be worn in the caps of
certain orders, as an insignia of office. These, if perfectly
sound and of-good colour, and upwards of an inchin diameter,
have been known to produce in that market as much as £300,
or £400 sterling each. There are extant many beautiful pieces
" of sculpture in coral ; since this substance has in all ages been

considered an admirable material for exhibiting the artist’s
taste and skill. Probably the finest specimen of sculptured
coral that are known are a chess-board and men, in the Tuil-
leries, which were the property of the late qucen of Naples.
. The Chinese have, within the last three or four years suc-
ceeded in cutting coral beads of much smaller dimensions
than has been effected by any European artist. These which
are notlarger than pins’ heads, are called seed coral,and arenow
imported from China into this country in very considerable
quantities for necklaces. Nearly the whole of the coral that
is used is of red colour; white coral being considered of little
value either as an article of commerce or decoration. There are
modes of imitating coral so exactly that without a close in-
spection it is frequently impossible to discover the difference
betwixt the real and the counterfeit article.
193. The fifth order of the class vermes is called
- “ infusoria,” which are extremely minute animal-
cula, destitute of feelers, and generally invisible tg
the naked eye. They are chiefly found in infusions
of various vegetable substances. -

The vorticella is found in most stagnant and impure water,
and is known by its constant rotary motion. Rain water
collected in cisterns of almost any kind, and kept for some

time, contains myriads of them.
Animalcules are shaped like fish, reptiles, cels, stars, hexa-
gons, triangles, ovals, and circles; they have horns, pro-
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bosces, &c; and although the eyes of many species are not
discernible, yet they move about with.inconceivable relative
velocity in the fluids' they inhabit, without interfering with
each other, °

194. Having thus given a popular view of the fifth
order, we will exhibit it in epitome: we may carry
miniatures about with us ; full length figures we hang
up in our apartments.

The orders of Vermes or Worms, are 1. Intestina :
2. Mollusca : 3. Testacea: 4.Zoophyta: and 5.
Infusoria.

I. Intestinal worms are simple and naked, without limbs +
some of them live within other animals, as the ascarides and
tape-worms : others in water, as the leeches; and a few in
the earth, as the earth-worm.

II. Moluscous worms are simple animals without shell, and
furniskitd with limbs, as the cuttle-fisk, medusa, star-fish, and
sea-urchins.

III. Testaceous worms are animals similar to the last, but
covered with shells, as oysters, cockles, snails, and limpets.

1V. Zoophytes are composite animals, and appear to hold
a rank between animals and vegetables : though they are in

“fact true animals, and possess sensation and voluntary mo-
~ tion. Jn many instances a great number of them inhabit
the same stone, but some are soft,naked, and separate. The
goral, sponge, and polypes, are instances of this order.

V. Animalcules are destitute of tentacula or feelers, and
are generally so minute as to be invisible to the naked eye :
they are chiefly found in different infusions of animal and
vegetable substances.

Myriads of creatures (each too nicely small

Bare sense to reach) for thy inspection call.

In animalcules, germs, seeds, and flow’rs,

Live, in their perfect shapes, the little pow’rs.

Vast trees lie pictured in their slend’rest grains :

Armics one wat'ry globule contains.

Some, so minute, that, to their fine extreme,

The mite a vast leviathan will seem—

‘That yet, of organs, functions, sense partake,.

Equal with animals of largest make ;

In curious limbs and clothing they surpass,

By far the comeliest of the bulky mass,
THOMSON.
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CHAPTER IX.

*os

o

THE PHENOMENA OF ANIMATED NATURE.

195. THERE are numerous facts both instructive
and amusing, which, though possibly belonging to
distinct branches of science, yet possessing sufficient
analogy to the phenomena of animated nature, to
recommend themselves without the more formidable
appearance of classification: we might arrange them
under the respective heads of artificial, sentient, and
insentient phenomena ; but such a nicety is unneces-
sary in a mere selection of the wonders of Nature.

Centre of Gravity in Animals.

196. Inman, the centre of gravity is such that the
line of direction falls between his feet ; the same is
the case in quadrupeds. Rope dancers preserve
their equilibrium by balancing long poles tipped
with lead at each end.

Dogs and other four-footed animals find it difficult to stand
upon their hind legs, as the centre of gravity lies too far for-
ward, the heads of all animals being heavy in proportion to
ether parts of the body.

In the duck, the goose, and the swan, who are adapted
for swimming, the centre of gravity lies pretty far forward :
hence they walk awkwardly, and do not seem at ease but
when in the water. Hawks have the centre of gravity so far
forward, that when they light on the rocks they are obliged
to stand with their heads up, somewhat in the manner of
dogs. . If they were to put themselves in any other position
they would fall forward. Penguins are similarly formed,
and their weight sinks them so deep in the water, that a
stream passes between the neck and the body. In cats and
animuls that spring upon their prey, the centre of gravity
is 30 situated that they uniformly fall upon their feet. When
dropping from an height they hang down the fore and hind
feet and tail, so as to bring tlie centre of gravity to a point
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below their breast, which, descending first, makes them
fall as they do. Fasten a picce of lead or stone 1o the string
of a bent bow, and toss the whole in the air, that part will
come down first, and the back of the¢ bow will never do so.
The same cause acts in the case of cats and other animals of
prey. '

Ve are told, by voyagers and writers on Natural History,
that tortoises are taken in warm climates whilst floating in a
drowsy state on.the surface of the waves. A.man throws
himself out of the boat and lays hold of the tortoise by the
tail, and by his weight keeps it from diving, which gives his
companions time to lay hold and: drag it into the boat.

Experiments and Qbservations on the Formation-of
Bone, by T. Howship, Esq.

197. The following inquiry was principally sug-
gested by the very beautiful results of the elaborate
series of experiments on the composition of bone and
cartilage, by Mr. Charles Hatchett ; and the interest-
ing nature of the subject engaged me to pursue it
to the extent I have done.

An embryo, cight weeks old, was prepared by spreading
out the limbs upon slips of glass, and allowing them to dry.

Upon examining these by the compound microscope, the
following appearances presentcd themselves. Rings of bones
had becn formed in" the situation of the metacarpal boucs,
and of the first and third phalanges. The diametcrs of these

picces of bone were much larger, in proportion to the length
of those parts of the limbs within which they were forming,
than at the future stages of their growth.

This was most evidently the case in the bones of the hand
 and foot: it appcared to be a provision for admitting of a
considerable increase to the length of the cylinder, before it
‘became necessary to enlarge its diameter.

In the embryo ten weeks old, the extremities of the bones
were found connected together by a cartilaginous substance.
The rings originally formed baving, in the mean time, gra-
dually increased in length, had now reached the cartilaginous
portions at the extremities. The cartilage conunected to the
upper end of the bone of the arm was divided into thin sec-
tions, for examination under the microscope. Several irre-
gular cavities were discovered in the substance of the cartilage,

“filled with a mucilaginous fluid. In one of these sections a
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smooth cavity was detected, which extended into an evcn
eanal or tube, passing down to the surface of union hetween
the cartilage and the bone. ’ :

~ In order to ascertain more clearly the primary arrangement
of the ossific matter, the lower extremity of the thigh-bone
of a child, three wecks old, was macerated and cleaned. A
longitudinal section of the bone was then made, and the sur-
face of the section, including the margin of ossification,
pared very smooth with a knife. The piece was afterwards
calcined, with a view to remove the remaining animal
matter, '

In the examination of this, and many successive sections
of a similar description, it was observed that, in proceeding
from the middle of the cylindrical bones, where the medul-
lary spaces are larger, and the cancellated structure stronger,
towards the more recently formed extremities of the hone,
the ossific masses become more numerous, of a lighter sub-
stance, and a thinner texture ; the same gradation beiug con-
tinued up to the margin of the newly ossified surface, where
the structure is most curiously wrought, and so exquisitely
fine as scarcely to admit of description.

From these examinations it was ascertained that
the first and earliest state in which the particles of
ossific matter become .apparent, after they have
formed a mass by their cohesion, may be considered
as an assemblage of the finest and thinnest fibres,
moulded into the form of short tubes, arranged
nearly parallel to each other, and opening externally
upon the surface connected with the cartilage.

In order to observe the changes that occur towards the
latter periods of growth, sections were taken from the lower
end of the thigh-bone ; these -were selected from subjects of
various ages, and the following were the appcarances under
the microscope.

In a child eleven months old, the canals within the carti-
lage were very few in number. At the age of four years these
canals were still more thinly scattered, and these that were
observed were of comparatively small diameter. When the
sections became partially dry, a line, one-sixteenth of an
inch in breadth, was seen towards the margin of ossification,
wherc the particles of the cartilage had apparently taken on
a new arrangement, so as to resemble parallel lines or fibres.
. 'This curious circumstance has been noticed by Haller.

.
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Atthe age of eleven years the cartilaginous canals
were found to be still diminishing both in point of
size and number ; and in the examinations made at
seventeen years, it was with great difficulty that a
section could be found in which there was apny re-
maining trace of them.

Sections taken from the cartilages and ossifying extremi-
ties of the bones of the slink or foetal calf, were examined in
the microscope. The cartilaginous canals were found to be
very numerous. They were all filled with a clear mucilage,
and the sides of the canals in many parts of the cartilage had
the appearance of being stained with blood, although no
dhislinction of blocd-vessels could be dctected in any of
them.

By a series of these examinations it was ascer-
tained, that the cartilages upon which the flat bones
of the scapula and ilium are produced, possess a
similar organization to that which obtains. in the ey~
lindrical bones.

The posterior extremities were injected with coloured size,
and the cartilage then examined in sections, under the mi-
croscope. The membranes covering the cartilages and bones
externally were beautitully injected; the canals within the
cartilage also were equally well injected. Wherever the
canals appeared, they were observed to have received the
vermilliou.

Several oblique sections of canals fell under observation,
and in those a membranous lining was very readily discerned,
the injected state of the parts rendering the divided edge of
the membranous tube very obvious. In some instances this
membrane became stiil'more evident, by its having been par-

s tially separated from the divided edge of the caual.

.~ 'Where the canals were found to be divided longitudinally,
the membranous lining was, in general, still attached to the
sides of the tubo, and the beautiful appearance of the injected
membrane, was rendered still more brilliant by the abun-
dance and crystalline transparency of its natural mucous se-
cretion,

In many parts of the cartilage where the lining of the ca-
nals was tinely injected, there was still no appearance of dis-
tinct vessels, although in those canals that were opened at
their origin upon the external surface of the cartilage, a dis<
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tinct artery, full of the injected matter, might generally he
traced, passing inwards to some extent,

1n the more internal canals, the usual appearance of the
membranous sheath, under the microscope, was such as it
would have been if the injection had passed out from the
vessels, and become dispersed in the cellular texture of a fine
membrane; had so pecaliar an appearance arisen from the
accidental rupture of the coats of the arteries, the injected
matter must have been detected in masses, which was not in
any instanee the case.

In those canals that were divided obliquely, the finely and
equally injected membrane had the appearance of an uni-
formly scarlet tube ; and by increasing the magnifying power
to a very high degree, the individual particles of the vermil-
lion not only became visible, but were seen most distinctly ;
they were every where found to be very thinly and evenly
scattered, indicating the most equal dispersion of the colour-
ing matter throughout every part of the membrane,

In prosecuting this part of the inquiry, a consi-
derable difficulty at first arose out of the following
circumstance. The heat of the water, in which the
preparation was laid previous to its being injected,
had so far loosened the membranes from the sides
of the canals, that in the subsequent operation of
dividing the cartilage into sections, they were torn
from their natural situation, and were consequently
found in many parts more or less collapsed. These
collapsed membranes had, under the microscope, -
very much the appearance of injected arteries, and
were at first considered as such, but subsequent
and more attentive observation soon enabled me to
correct this mistake.

From the foregoing bbservations I think myself
warranted in drawing the following conclusions.

1. That, in the mammalia, the first rudiments of ossifica- -
tion in the long bones are the effect of a secreting power in
the arteries, upon the internal surface of the periosteum,
which produce a portion of a hollow cylinder; this form of
bone having been found antecedent to the evolution of any
cartilaginous structure. i :

2. That, at a certain stage of the process, the mode of
operating 1s changed, in order that it may proceed more ex-
peditiously. A cartilage is formed, which, by the nature of
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its organization, and by admitting of a spceific provision of
cavities and canals, lined with vascular membranes, which
secrete an abundant store of gelatinous matter, is adapted to
this particular purpose; while, at the same time, it serves
to determine the future figure of the extremity of the bone,
by establishing and condusting the ossification within its own
substance.

3. That, from the appearance and texture of cartilage,
when examined under the microscope, it may be défined—
an even and finely granulated albuminoas matter, deposited
in the interstitial spaces of an exceedingly elastic bed of a
semi-transparent reticulated structure, which is apparently a
modiGication of gelatin.

4. That from the period when the ossification proceeds in
the mode above described, by the mediam of cartilage, the
process is continued in the same uniform manrer till it has
completed the growth of the bone.. The growth of the epi-
physes and their wnion with the ends of the bone, are also
effected by the same means.

5. That the ossific matter in the cylindrical bones is depo-
sited primarily in the form of fine thin tubular plates ; a mode
of deposition of all others the most favoarable for their being
subsequently remodelled, and for facilitating all the subse-
quent changes of structure they are destined to undergo.

6. That, while the circulation in the capillary arteries, si-
taated between the cartilage and bone, must provide the
phosphate of lime, the principal agent in extending the cy-
linder, and in effecting the subsequent progressive changes
of structure, which, in a growing bone, are continually tak-
ing place, appears to be simply the mechanical pressure ex-
erted by the fluid secretions within the medullary cavities of
bone, this power operating successively in differcnt diree-
tions, according to the particular determination given by the
circulation. ' )

7. That the mode of circulation most favourable for ossific
aotion, is a very slow and uniform motion of the blood through
the capillary system ; and that the numerous inflexions of the
minute arteries, in the pericranium, and the great weakuess
and rectangular mode of giving off the smaller arteries upon
the dura matter, as well as the extremely curious appearance
of the blood and injected matier, upon the fine membranous
linings of the canals in cartilage, indicating, as I believe,
something beyond a mere capillary circulation, are to be con-
sidered as so many evident provisions for securing this con-
dition.

8. That in the formation of the cylindrical bones, the ossific
surface is arranged into tubular plates of two different sizes,
constituting a larger and a smaller series; an arrangement
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by no means essential to the increase of a bone, because in
many of the early stages of ossification, and also where the
growth is very slow, the larger series is found to be entirely
wanting. ‘

9. That the only apparent use of the larger series of tubes,
is that of augmenting the quantity of blood circulated through
the ossifying structure, so as to increase the rapidity of
growth, for they are abundant in animals of quick growth,
less numerous in those that reach maturity slowly, and in the
same animal I have observed they are employed by nature,
or laid aside in conformity with the quick or slow develope-
ment of structure, which we know actually takes place at
the particular period when the examination is made. -

10, That in the growth of the cylindrical bones, and of
those flat bones that are formed upon cartilage, the deposit
of the ossific secretion is in the first instance made around the
external openings of thc.smaller serigs of tubes, and upon
these only. This opinion derives support from the recent ap-
gearance of the bones of quadrupeds, but is most clearly esta-

lished by the characters found upon the ossific sarface in the
bones of birds, where the gradations of progressive evolu-
tion are more readily traced.

11. That in the flat bones of the skull, the circumstances
under which- ossification takes place, differ .materially from
those above deseribed. In these the phosphate of lime, in
combination with the animal mucilage, is occasionally depo-
sited in small detached unequal masses, without regularity,
as if merely laid in the way preparatory to their subsequent
application ; that these soon become connected with the more
central parts of the bone, and are found to decrease in
thickness as they.increase in breadth, until they are finally
consolidated with the original plate of bone.

12. That the particular simplicity observable in the mode
of production of the bones of the skull, affords a strong argu-
ment in favour of the opinion, that pressure, variously modi-
fied, constitutes one of the most cfficient instruments in the
band of nature; for in this instance, the uniform, though
gentle pressure from the impulse of the circulation, and the
constantly increasing volume of contents in the head, must
be admitted to be the sole agents in completing that process,
which, in its commencement, had the appearance of being
oonducted in a comparatively imperfect manner.

13. That the ultimate texture of bone is net laminated, but
reticulated, the phosphate of lime being deposited as an in-
testinal substance ; for, although, from the greater compact-
ness necessary to the bones of quadrupeds, the ultimate
structure is not- in them so readily traced, yetin the more
delicately constructed bones of birds, this mode of arrange.
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ment is sufficiently obvious, and may at any time be readily
ascertained. ,
Like leaves on irees, the race of man is found;
Now green in youth, now withering on the ground.
Another race the following spring supplies,
They fall successive, and successive rise;
So generations in their course decay,
So flourish these, when those are-past away. -
‘ : . POPE.

Efficacy of Water in the Growth of Vegetables.

198. That vegetables will grow in woollen cloth,
moss, and in other insoluble media, besides soils,
provided they be supplied with water, has been
repeatedly shown since the days of Van Helmont
and Boyle: but the experiments of a modern author,
from their apparent correctness, seem more highly
interesting and conclusive.

Seeds of various plants were sown in pure river-sand, in
litharge, in flowers of sulphur, and even among metal, or
- eommon leaden shot; and in cvery instance nothing em-
ployed for their nourishment but distilled water. ‘The plants
throve, and passed through all the usual gradations of growth
to perfect maturity. The author then proceeded to gather
the entire produce, the roots, stems, leaves, pods; seeds,
&c. These were accurately weighed, dried, and again
weighed, then submitted to distillation, incineration, lixivia-
tion, and the other ordinary means used in a careful analysis.
Thas he obtained from these vegetables all the materials
peculiar 1o each individual species, precisely as if it had
been cultivated in a natural soil,—viz. the various earths, the
alkalies, acids, metals, carbon, sulphur, phosphorus, nitro-
gen, &c. He concludes this very important paper nearly in
these extraordinary words:- * Ozygen and hydrogen, with
the assistance of solar light, appear to be the only elemen-
tary sabstances employed in the constitution of the whole
wniverse; and Nature, in her simple progress, works the
most'infinitely diversified effects by the slighest modifications
in the means she employs.”

Difference in the Digestive Powers of Animals.

199. Mr. Majendie fed a dog upon sugar and dis-
tilled water. Inabout a fortnight it became lean. On
the 21st day an ulcer appeared in the centre of the
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cornea of each eye, which gradually increased, pene-
trated the cornea, and the humours of the eye ran
out: the leanness continually encreased, the animal
lost its strength, and died on the 32d day.

A second and a third dog fed likewise on sugar and water,
shared a similar fate. .

Two dogs fed on olive oil and water died on the 36th day,
with precisely the same phenomena, except the ulceration in
the cornea. : :
 Several dogs were fed with gum and water ;- their fate was
precisely the same, as was also that of another which was fed
‘upon butter, and which died on the 36th day.

It is obvious that none of these articles (at least singly) are
capable of nourishing dogs. But the inference that they
cannot nourish man does not hold : for the Indian lives upon
rice, and the Africans who go to the harvest of gum, carry
no provisions with them, but live chiefly upon that vegetable
production dissolved in water: and it is said that the negroes
fatten upon sugar.

As to the dog, that he should perish upon vegetable diet is
not surprising, as he is a carnivorous animal; but that the
same result should take place from a butter diet is rather
singular, it being an animal production. With man it is
very different. He can live on vegetables only, either from
choice or necessity, without the least detriment to his health :
he also lives on vegetables with animal food; but he cannot
live on animal food alone. What man can exist without
bread? that article which he himself calls the staff of life!
The fact is that the gastric juice in the two animals, the man
and the dog, possesses different properties, consequently
thair powers of digestion are different. 'Who could think of
offering a beef-steak to a cow?

Singular Abstirence of a Pig.

200. A pig was buried in its stye by a fall of part
of the chalk cliff under Dover Castle, December 14,
1810. On the 23d of May, or 160 days after the
accident, the pig, still alive, was extricated from its

confinement.

Its figure was extremely emaciated, having scarcely any
muscles discernible ;"and its bristles were erect, though not
stiff, but soft, clean, and white. The animal was lively,
walked well, and took food eagerly. At the time of the acci-
dent it was fat, and supposed to have weighed about 1601bs ;

VOL. I, K
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‘but it now weighed only 40lbs. At the time of the fall there
was neither food nor water in the stye, which is a cave about
six feet square, dug in the rock, and boarded in the front;
and the whole was covered about 30 feet deep in the fallen
chalk. The door and other wood in front of the stye had
been much nibbled, and the sides of the cave were very
smooth, having apparently been constantly licked for ob-
taining the moisture exuding through the rock.

Anthropophagism.

201. Anthropophagism (that horrible disposition
of certain individuals, and even of whole nations to
employ the flesh of their own species as food), has
often excited the reflections of physicians and moral-
ists, who have wished to discover the sources of so
revolting an aberration from humanity.

Famine has been, without doubt, one of the most frequent,
and most excusable causcs of anthropophagism. The Ara-
bian Abdallatif has left us a frightful picture of the effects
of a famine in Egypt:-the putrified remains of animals,
cecesssrssss, all the most disgusting of objects were de-
voured with avidity. The want of food became so wurgent,
that flesh was torn from dead human bodies ; children were
strangled by their parents, for the purpose of feasting on their
flesh; and bands of express anthropophagists traversed the
whole country. It is only necessary to consuit the histories
of shipwrecks, in order to ascertain to what an extent ex-
cessive want may change the character and moral dispo-
sition of man; and, to remove all doubt of the existence of
such horrors, civilized, and till then, sensible beings will be
seen to have attended to nothing but the impetuous desire

" to calm the torments of famine, and have determined, by the
indications of chance, which of their companions shall serve
as food to the survivors.

202. A love of revenge has sometimes rendered men anthro-
pophagists ; and, althongh we may suppose that famine origi-

nally led hordes of cannibals to devour their prisoners, it

cannot be denicd that the fury of vengeance has, at least,
perpetuated this crime amongst them.

Dr. Robertson gives his decided opinion, that revenge was
the first cause of anthropophagism. It was not scarcity of
food, he says, as some authors imagine, and thc importu-
nate cravings of hunger, which forced the Americansto those
horrid repasts on their fellow-creatures. Human flesh was
never used as common food in any country; and the various
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relations concerning people who reckoned it among the stated
means of snbsistence, flow from the credulity and mistakes
of travellers. The rancour of revenge first prompted men to
this barbarous action. The fiercest tribes devoured none but
-Prisoners taken in war, or such as they regarded as enemies.

I go to fight to revenge the loss of our brave fellows that
were slain; I will be as merciless as the famished wolf: I
‘will exterminate and devour our encmies ; the tanned skins
of their battered skulls shall hang in my dwelling; I will
crush their wives and children, like the fearful storm of pour-
ing hail ; like the mighty thunder will I consume their de-
voted villages:—such is an ancient war-song of the savages
of Louisiana, and such is generally the spirit of those of all na-

“tions of cannibals : the battle-shout of the Iroquois is,—¢ We
&0 to devour our enemies !”

203. Religious opinions have also had some influence in pro-
ducing the horrible custom of which we treat. Human sacri-
fices were in use among several ancient nations ; aud it was
not strangers alone who were immolated, since parents de-
livered up the dearest objects of their affection, their own
children, to the knife of the sacrificer. There is but one step
from such an atrocious practice to that of anthropophagism ;
and the history of an almost eivilized people, the Mexicans,

who, wanting none of the necessaries of life, regaled them-

selves with the flesh of the human victims that were offered
to their idols, proves that in them, at least, it was not famine
that gave rise to such odious banquets,

204. A fourth and last cause of anthropophagism especially
-demands the attention of the physician and the legislator : it
consists in a depravation of the will, which has become sub-
jngated to a depraved appetite. Although cxamples of such
a deplorable state are very rare, yet modern times have fur-

nished us with several such instances ; amongst which, that .

of an anthropophagist of the environs of Wilna, the history
of which was published by Professor Gruner, of Jena, is one
of the most remarkable. -

John James Goldschmidt, a cow-herd, was married at the
age of twenty-seven, and continued to follow the above-
mentioned occnpation for twenty-eight years, without any
other moral vices being remarked in him than a certain rude-
ness and grossness of manners, and a great inclination to
violent anger. He was fifty five years of age in the year
1771, when a great part of Germany was oppressed with
famine ; this circumstance, however, cannot be considered to
have influenced the crime of Goldschmidt, which was com-
miited in a fit of passion, since he had obtained provisions
the day previously to it; he was2not involved in debt, and his

K
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yard was stocked with poultry. This unfortunate man met
with a young traveller at the entry of a forest, whom he re-
proached with having worried his cattle ; the stranger asserted
that he had not done this: a dispute and contest followed, and
Goldschmidt killed the traveller by a blow with his stick.
In order to conceal this circumstance from the public, he
dragged the body of his victim into a thick part of the wood,
cut it into small pieces, and carried one of them with him in
his bag every time he returned to his dwelling. It wasin one
of those journeys that the desire to taste human flesh first de-
veloped itself in him : he boiled and roasted some part, and
ate of it, with his wife, to whom he described it as mutton.
A year afterwards he enticed a child into his house, killed,
and ate part of it. The crime was discovered, and it was
from the confession of the culprit that the details we have
given were obtained, besides many others still more revolting,
which we have thought proper to pass over in silence.

205. A Milanese woman, named Elizabeth, from this cause,
is said to have had an inconceivable desire for human flesh ;
and, in order to satisfy it, enticed children into her house,
where shekilled and salted them ; but a discovery having heen
made, she was broken on the wheel and burntin 1519,

206. Mr. Percy, a surgeon-in-chief to the French army, has
also reported to the National Institute a case of voracious
appetite, which extended to the desire for human flesh. The’
subject of it was a young man from the neighbourhood of
Lyons, named Tarare, and who, in eatly life, belonged to a
troop of strolling jugglers. Inthe exercise of his calling he
accustomed himselt to swallow stones, great quantities of
broken metals, baskets full of fruit, and even living animals.
In consequence of these dangerous practices, alarming symp-
toms supervened; notwithstanding which, he was unable to
abandon them. At the commencement of the late war, he
‘was enrolled in the army of the Rhine, and, not satisfied with
the allowance of food whichhe received, wasin the habit of
seeking for the necessary supply around the moveable hos-
pital. Therefuse of the kitchens, rejected matters, corrupted
meats, &c. did not suffice him; he frequently disputed with
the lowest animals for their disgusting food, and was con-
‘'stantly in search of dogs, cats, and even serpents, which he
devoured alive: he was obliged to be driven, by force and
threats of punishment, from the places where the dcad were
lying, or where blood drawn from the sick was deposited.
‘Endeavours were made to cure his ravenous appetite by
giving bhim fat, opium, acids, and powdered shells, but
in vain. In consequence of the disappearance of a child
of sixteen months old, horrible suspicions were entertained
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of Tarare, and he fled. Five or six years afterwards he was
received into the hospital at Versailles, labouring under a
consumption of which he soon afterwards died.

207. These facts led Hermann Gruner to form some very
judicious reflections on this subject, with an abstract of which
we shall terminate this article.

However criminal murder may be, particularly when it is
followed by anthropophagism, the reality of a state cannot be
contested where. this has been induced by a depraved appe-
tite independent of the will. Nothing is more astonishing
than the caprices of pregnant women, whom an insatiable
inclination leads to enjoy with delight the most disgusting
objects. Here, a fault of education, or the empire of a per-
verse habit, cannot be accuscd as the cause of such an aber-
ration. The mostserious remonstrances have no effect when
advanced in opposition to an inexplicable desire, the satis-
faction of which is'demanded by nature in the most urgent
and irresistible manner. May not this be equally applicable
to the appetite of some individuals for human flesh? What-
ever may have been the original cause of it, it depends prine
cipally on a disordered imagination: the appetite once in-
dulged, it becomes increased, and at length habitual.

208. Many other criminals besides Goldschmidt, have con-
ceived this ardent inclination for feeding on human flesh only
after having committed homicide. This disposition has also
several times appeared in women in a state of pregnancy; an
horrible proof of which is related by Abdallatif, At other
times, anthropophagism has been observed as a family-evil :
Hector Boéthius relates an instance of this in his History of
Scotland. A Scotch free-booter, his wife, and children, were
condemned to be burned for having drawn several persons to
their dwelling, murdered, and devoured them. The young-
est daughter was, however, exempted from this sentence, in
consequence of her tender age; but she had hardly attained
her twelfth year, when from having perpetrated the crime of
her parents, she was submitted to the same punishment.—
*¢ Why do you express disgust at my conduct?” said this young
monster to the spectators, who were testifying their horror
and detestation; ““if you knew how delicious human flesh was
you would all eat your own children!” <

Let us conclude with Dr, Gruner, that such desires, the idea
alone of which should make the most insensible of men trem-
ble with horror, ought really to be considered as a state of

disease ; and that physicians should thus interpret them to
the expounders of criminal law.-

-
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Instances of suspended Animation.

209. The following was related by the celebrated
Dr. Moyes.

A short time before the French revolution, an
American gentleman resident in France, after a
- sudden attack, apparently died. At that time it
was not easy to obtain burial for Protestants in con-
secrated ground; the difficulty, however, was at
length got over, by a secret agreement with the
monks of a neighbouring convent, who had pro-
mised to come at dead of night to take away the
body, and inter it in their own chapel. The corpse
was accordingly laid out and prepared for sepulture ;
and a friend of the deceased attended, to deliver it
into the bands of the monks. This was thirty-six

hours after the gentleman had appeared to expire.
Midnight was now arrived, but no monks appeared ; the
friend waited in expectation of them for a considerable time ;
but finding that he waited in vain, he at length determined
to retire to his own home,- Before, however, he quitted the
remains, he wished to take a parting look at his old and va-
lued friend. He approached the coffin, and gently took hold
of one of his lifeless hands. To his utter astonishment, he
perceived a slight degree of warmth in the limb, he then
applied his hands to the other parts, and clearly felt the same
effect. Overjoyed at the circumstance he immediately called
in some attendan